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Preface
Conference World and AR Research Publication is fast growing group of academicians in
Engineering, Sciences and Management. AR Research Publication is also known for fast reply and
zero error work. Conference world has organized a various conferences at renowned places namely
Delhi University; New Delhi, Jawaharlal Nehru University; New Delhi, PHD Chamber of
Commerce and Industry New Delhi, YMCA New Delhi, India International Centre New Delhi Sri
Venkateswara college of Engineering and Technology, Andhra Pradesh, Dhananjay Mahadik Group
of Institutions (BIMAT), Shivaji University, Maharashtra, Vedant Engineering Kota and many more
places across the country.
We are very pleased to introduce the proceedings of the “7th International Conference on Science,
Technology and Management (ICSTM-17). As For Previous conferences, the theme was the link
between the information provided by conference world and the use made of this information in
assessing structural integrity. These were the issues addressed by the papers presented at the
conference. The level of interest in the subject matter of the conference was maintained from previous
events and over 45 suitable papers were submitted for presentation at the conference.
Papers were well represented in the conference to arouse a high level of international interest. Three
countries were represented in the final program from Europe, North America and Asia. In the event,
the conference was highly successful. The presented papers maintained the high promise suggested by
the written abstracts and the program was chaired in a professional and efficient way by the session
chairmen who were selected for their international standing in the subject. The number of delegates
was also highly gratifying, showing the high level of international interest in the subject. This is also
indicated by the large number of countries, 04 represented by the delegates. This Proceeding provides
the permanent record of what was presented. They indicate the state of development at the time of
writing of all aspects of this important topic and will be invaluable to all workers in the field for that
reason. Finally, it is appropriate that we record our thanks to our fellow members of the Technical
Organizing Committee for encouraging participation from those areas. We are also indebted to those
who served as chairmen, without their support, the conference could not have been the success that it
was. We also acknowledge the authors themselves, without whose expert input there would have been
no conference. Their efforts made a great contribution to its success.
Proceeding of the conference has been published with ISBN: 978-93-86171-30-6
“7th International Conference on Science, Technology and Management (ICSTM-17) was organized
at Guru Gobind Singh Foundation’s, Guru Gobind Singh Polytechnic Nashik, India on 23rd
February 2017
Total 211 papers were received for the conference and 83 papers were shortlisted by the committee.
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ABOUT MODI INSTITUTE OF MANAGEMENT & TECHNOLOGY
GGSF is a registered Non- minority service organization established among the youth, to develop a
sense of discipline which is important to mould them as innovative learner’s intellectuals with social
commitment.
GGSF has been instrumental in setting example of imparting education with high standards within
nominal cost in Nashik city. GGSF spotted the chinks in the armor of education system in Nashik and
went about changing it to make it more effective, productive, contempary, progressive and powerful.
Today GGSF is making mark in education all across the Nashik city and Maharashtra. GGSF which
started intake of 9 students and 2 teachers in 1978 and today has more than 5000 students on its rolls
and 400 plus faculty members.
Today GGSF houses School, Polytechnic and Engineering College at Khalsa Complex on Guru
Gobind Marg, at Indira Nagar Annex, Nasik. The 12 Acres has been generously donated to foundation
by the members of foundation.
GGSF was dream of our founder member Late S Amrik Singh Anand, Late S Harbans Singh
Sachdeva, Late S Inder singh Seble,Late Amrit singh Bindra, Late S Arjun singh Bagga late S
Balwant singh Chabbra late S Surjan Singh Gujral to name few who dreamed of starting education
Institute way back in 1978 with unique concept of teaching that explores the innate talent in the
students makes them academically strong, physically and mentally fit to lead successful life.
Foundation has about 400 members from Institute who elect Management Committee every two years
democratically to manage day to day functioning of foundation.
President S.Gurdev Singh Birdi has been leading this Institute from 2000 he believes- “You take care
of the society and society will reciprocate. You are not in isolation nor in your family, it is all part of
society and growth is independent’. He believes that any duty towards Foundation should be done
with honesty and responsibility. He believes knowledge is core strength of society, GGSF Institute
follows this philosophy by serving the society in its own humble way and endeavor to be ‘Perfect
Education’.
Intuitions belongs to our Group
Guru Gobind Singh Polytechnic Nashik
Guru Gobind Singh College of Engineering and Research Centre Nashik
Guru Gobind Singh Public School Nashik
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PRESIDENT MESSAGE

Guru Gobind Singh Foundation is now more than 4 decades old in
Nashik. It’s the Foundation which is efficiently managed by elected
committee, by Sikh citizens of Nashik democratically. They have
demonstrated that this institute can be managed successfully and
peacefully. We started as humble school and soon began to grow into
mighty chain of Institute having School, Polytechnic and Engineering
Institutes in 12 acres of land which has been carved out of landed
donated by members of foundation. Thanks to the untiring
commitment and dedicated students their parents and staff of GGSF, Today the Institute has come
long way to be regarded as among reputed academic center in Nashik.
Today our vision is to provide quality education even to the poorest of poor, cutting across all barriers
of caste, creed and religion.
I thank all members of Foundation, Management Committee Members, Students and staff who have
worked hard to make this Institute best in NASHIK.
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CEO’S MESSAGE
21st Century will be century of Imparting and Exchanging
Knowledge. Education makes man knowledgeable and aware
about his environment. Guru Gobind Singh Foundation is first
step of our promise to the students to create intellectuals who
are Innovative learners and socially committed, at same time
they are financially independent and also dignified and
honourable Indian citizens.
At Guru Gobind Singh Foundation teaching faculty hails from
best educational Institutions all over India, having set global
standards of education. We are also leaders in molding the
career of students by imparting strict discipline and make them
ready to face challenges in the ever changing world with multi disciplinary growth of human
knowledge.
At every step we have the support and motivation provided by the confident parents, dedicated
teachers and committed students. Today GGSF has grown from strength to strength with ethical
professional practices and is recognized as reputed name in Education.
Today my vision is set on raising the stature of GGSF of being one of most professionally managed,
ultramodern student centric institute at National and International Forum.
The task is difficult and path is Grueling but I have two things which keep me going. One my parents
words of motivation and other unstinted support of Management committee and members of
foundation.
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PRINCIPAL MESSAGE
The world around us is changing every moment, the new
technological advancements are taking every one by surprise.
Things which we could only wish or imagine years back, are
becoming a reality. Just to mention a few, flying car with
retractable wings, electricity generator using harmless
viruses, a 3-D videoconfer encing pod, bionic eye for the
blind to see, etc. We at GGSP continuously keep our students
updated on new technologies. The key Innovation ,we create
an environment in the institute where students are motivated
to think of innovative ideas and are encouraged to put these
ideas in their project work.
Apart from academic excellence, students are also trained on life skills so as to enable them to secure
better placements. This is evident from the job offers they get from the best companies like Tata
Motors , L&T, Glaxo, Gabriel ,ABB etc. Our deliberate and consistent focus on quality education has
resulted in getting us Accreditation from NBA for the period 2012-15, for which I wish to thank the
management for their whole-hearted support. I also wish to congratulate the staff, students, parents
and our industrial partners for the sincere efforts put in by them to achieve this milestone.
With best wishes
Dr. P.S. Duggal
(Principal)
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ABSTRACT
In this review paper, we would like to review the use of rice bran and sesame oil as biodiesel. The main
problem behind not using rice bran and sesame as a fuel is because of high viscosity there occurs problems with
atomization and self-ignition does not takes place. But still with the help of transesterification we can reduce the
viscosity of rice bran and sesame oil. The vegetable oil used in blending is rice bran and sesame oil is blended
with diesel fuel in diesel engine & showing its effects on performance parameter and emission characteristics of
single cylinder 4 stroke diesel CI engine. The rice bran and sesame oil blended in varying proportion with
diesel fuel in the CI engine and performance parameter & emission characteristics are evaluated and compared
with diesel operation.

Keywords: Rice Bran Oil, Sesame Oil, Transesterification, Single Cylinder Four Stroke CI Engine,
Performance Parameter, Exhaust Emission.
I. INTRODUCTION
The depletion of Fossil Fuels takes place because they are widely used in the world so the necessitate the usage
of alternative renewable energy sources in present day. By using vegetables oil in diesel engine produces same
amount of power with slightly lower thermal efficiency. The major advantages of vegetable oil are that
hazardous engine emissions reduced. Biodiesel engines as one of the most energy efficient environmentally
friendly options in recent times to full fill the future energy requirements. Biodiesel is a renewable diesel which
is obtained by combining chemically any natural oil or fat with alcohol. During the last 15 years, biodiesel has
progressed from the research stage to a large production in many developing countries. In India context, nonedible oils are emerging as a preferred feed stock and several field trials have also been made for the production
of biodiesel. Vegetable oils are obtained from seasonal crops or from perennial forest tree origin after being
formulated, have been found suitable for utilization in diesel engine. Vegetable oils are triglycerides with a no.
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of branched chains of different lengths. Vegetable oil creates some problem when it is used in engine; these
problems are high viscosity, low volatility & polyunsaturated character of neat vegetable oil. Some common
problems arising in engine when it run by vegetable oil are coking and trumpet formation on the injectors,
carbon deposits, oil ring sticking & thickening & gelling of lubricating oil as a result of contamination by the
vegetables oils. Different techniques are used to reduce the viscosity & make them suitable for engine
application. Second largest producer of sesame oil is India in the World. 3rdlarghest producer of sesame seeds is
India but 2nd largest producer of oil just because of faulty harvesting practices associated with the seed
production. Sesame being a sub continental shrub can grow anywhere in waste lands, low laying planes and
region with scarcity of water.
Rice is the seed of the monocot plants Oryza sativa (Asian rice) or Oryza glaberrima (Africanrice). Rice is the
most important cereal cultivated in the world which fed more than half of the people of the world. Rice bran is
the by-product of rice milling process. Due to the presence of active lipase and high free fatty acid, about 6070% of rice bran oil production is non-edible. Rice can be grown practically anywhere, even on a steep hill. It
contains about 16-32% oil by Weight.
Sesame (Sesamum indicum L) is an oil seed herbaceous crop of the Pedaliaceae family primarily found in
tropical and subtropical areas. It is an annual plant growing 50 to 100 cm tall with opposite leaves 4-14 cm long.
The flowers are yellow, tubular with four-lobed mouth. The flower may vary in colour with some being white,
blue or purple. The tree is originated in Africa, Turkey, India, China, Sudan, Burma, Tunisia, Egypt, Thailand,
Mexico, Guatemala, Afghanistan, Pakistan, Bangladesh and etc. The oil content is about 57-63%.

II. PROPERTIES OF RICE BRAN AND SESAME OIL
The properties of Sesame and diesel oil are shown in Table 1. Various parameters such as Heating value,
Viscosity, Density, Cetane number, Flash point, sulphur and carbon residue of rice bran and sesame oil is
compared the diesel which shows higher viscosity of Rice bran and sesame oil and that can be reduced by
transesterification process or through blending.
Table 1: Property of diesel rice bran and sesame oil

Property

Diesel

Rice bran oil

Sesame oil

Heating value (kJ/kg)

42900

38725

39 349

Viscosity (mm2/s)

4.3 (at 27.10 C)

4.63 (at 400 C)

35.5 (at 38.10 C)

Density at 15 0 C(kg/m3)

815.2

924.3

923.6

Cetane number

47

56.2

40.2

Flash point (1C)

58

205

260

Sulphur (%)

<0.01

0.01

0.01

2|Page

Carbon residue (% by weight)

<0.35

0.23

0.25

III. LITERATURE REVIEW
Bhaskor j. bora, Ujjwal k.saha et al. (Nov 2015) [1] In this paper, the research is done on using a biodieselblend with diesel on compression-ignition engine with veering compression ratio 17, 17.5 and 18. Using eddy
current dynamometer measure engine performance and emission.
Using Biodiesel -blend with diesel because it’s good property of high octane number, high latent heat of
vaporisation, calorific value, nearest to gasoline fuel so it easy use in CI engine. Some problem are created to
use blend fuel with diesel is fuel-consumption is increase because biodiesel has lower energy content. In this
paper measure engine performance with using blend B5 & B10 And also measure emission at different vehicle
speed and varying blend percentage.
Ramesh Krishnan, Harish Sivasubramanian, Aditya Krishna Ganeshram et al. (Sep 2016)[2] In this
paper, the research on using bio-diesel blend on four-stroke single cylinder compression-ignition engine with
rice-bran, neem and cotton seed biodiesel. Now day more shortage of gasoline/petrol fuel, so now experiment to
use alternative fuel in Morden vehicle with blend, And achieve more power & performance to use various
biodiesel. Brake thermal efficiency increase of ND, RBME, NME and CSME AT 100% load are31.08%,
30.02%, 27.08%, 26.80 by using biodiesel. Unburnt HC and CO levels were the lowest for the RBME.Also
exhaust gas temperature was higher with biodiesel blended with diesel. Using blend fuel with diesel NO x
emission were higher for the RBME.
J. Jayaprabakar, A.Karthikeyan et al. (Sep 2015) [3] in this paper, the research on using bio-diesel blend on
four-stroke single cylinder compression-ignition engine. Rice bran oil and algae oil biodiesel blends (B20) can
be a used as fuel in Compression ignition engine with slightly advanced injection timing. Biodiesel blends
consume more fuel and the volumetric efficiency values for them are slightly lesser than Diesel. The
advancement in the injection timing brought better performance of the engine as well as less emission than
normal and retarded two injection timings.
The hydrocarbon emission increases with increase in the engine power output. When cylinder temperature is
more hydrocarbon emission will be less. Because of high oxygen content in the bio diesel blends, better
combustion taken place hence they released less hydrocarbons. It shows that complete combustion is taken place
for biodiesel blends than Diesel. When advancing the injection timing the cylinder temperature increases and the
volumetric efficiency for all fuel types increases. While retarding the injection due to reduction in cylinder
temperature both volumetric efficiency as well as thermal efficiency reduces.
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Fig. 1. (a) BTE vs. load at 20° BTDC; (b) BTE vs. load at 23° BTDC; (c) BTE vs. load at 26°
BTDC

Fig. 2. (a) BSFC vs. load at 20° BTDC; (b) BSFC vs. load at 23° BTDC; (c) BSFC vs. load at 26°
BTDC

Fig. 3. (a) ƞv vs. load at 20° BTDC; (b) ƞv vs. load at 23° BTDC; (c) ƞv vs. load at 26° BTDC
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Fig. 4. (a) NOx vs. load at 20° BTDC; (b) NOx vs. load at 23° BTDC; (c) NOx vs. load at 26°
BTDC
Nikhil A Bhave, Vivek M Ugare, Amol M Andhare et al. (Nov 2013)[4] In this paper, the research on using
bio-diesel blend on four-stroke single cylinder compression-ignition engine. Sesame Biodiesel used with diesel.
The Brake Thermal Efficiency for B40 was found to be 29.81% with diesel having 29.12%. The brake thermal
efficiency was increased by about 2.64% for SOME. The Brake Specific fuel consumption was found to be
593.62 Kg/kWhr for B40 compared to diesel with 611.31 Kg/kWh. The Brake Specific fuel consumption was
found to be decreased by 2.89% for B40. The Brake Specific Energy Consumption was found to be less for B40
24.601 MJ/kWhr compared to mineral diesel with 25.81 MJ/kWhr. Thus Brake Specific Energy Consumption
was found to decrease by 4.68% compared to diesel.
Shailaja.Ma, A. Aruna Kumaria, A V Sita Rama Rajuc et al. (2013) [5] In this paper, the research on using
bio-diesel blend in biodiesel is prepared from sesame oil and short term tests were conducted with different
blends of biodiesel and diesel on a single cylinder four stroke diesel engine and performance and emissions are
evaluated and compared with diesel operation. 10% sesame oil biodiesel + 90% Diesel 20% sesame oil biodiesel
+ 80% Diesel 25% sesame oil biodiesel + 75% Diesel 30% sesame oil biodiesel + 70% Diesel 40% sesame oil
biodiesel + 60% Diesel As already discussed that the biodiesel has higher bulk modulus results in early start of
injection and higher cetane number reduces the ignition delay, this finally results in early start of combustion
with biodiesel blends as compared base diesel. Sesame oil bio diesel is proved potentially suitable as fuel for a
diesel engine. Brake thermal efficiency and mechanical efficiency increase with increase in load, B25 and B60
give maximum brake thermal efficiency and mechanical efficiency respectively. Lowest bsfc for B 25.
Sehmus Altun, Husamettin bulut, Cengiz Oner et al. (2008)[6]In the experiments, a vehicle has four-stroke,
four-cylinder direct injection diesel engine to using sesame biodiesel/ diesel blend to evolution cylinder pressure
and heat release rate and emission of CI engine. The blend ratio use S50 with diesel. Engine torque, effective
engine power, speciﬁc fuel consumption, and exhaust gases emission were investigated on the engine using
diesel fuel and the blend of 50% sesame oil and 50% diesel fuel. Cetane number is also effective in
NOx emissions. Cetane number of the sesame oil is smaller than that of the diesel fuel. The smaller the cetane
number, the longer the ignition delay and the burning. This causes lower temperatures inside the cylinder and
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low NOx emissions in the exhaust gases. Although some researchers found that NOx emissions were found to
be insensitive to ignition delay others stated that ignition delay could be a reason of increased NOx emission. In
this study, the effects of sesame oil–diesel fuel mixture as an alternative fuel on engine performance and exhaust
gas emissions are investigated experimentally.
N.R. Banapurmath, P.G. Tewari, R.S. Hosmath et al. (2009) [7] in this study, Experiments were conducted
on a four-stroke single-cylinder direct-injection CI engine. The engine tests were conducted on a four-strokesingle cylinder direct-injection water-cooled CI engine whose specifications are given. The engine was always
operated at a rated speed of 1500 rev/min.
The effect of brake power on the brake thermal efficiency for diesel, Honge oil methyl esters (HOME), Jatropha
oil methyl esters (JOME) and sesame oil methyl esters (SOME). There is a steady increase in efficiency as the
load increases in the diesel, HOME, JOME and SOME operations. The brake thermal efficiency is always
lowest with the JOME as compared to other fuels. This is due to poor mixture formation as a result of the low
volatility, higher viscosity and density of the Jatropha oil. Among the biodiesels tested, the maximum brake
thermal efficiency was recorded with SOME and is 30.4% at 80% power output compared to 31.25% for diesel.
However, the brake thermal efficiency values for HOME, SOME and JOME were 29.51%, 30.4% and 29%,
respectively, at 80% load.
Bhaskor j. bora, Ujjwal k.saha et al. (2015)[8]In this paper, the research the test set-up is a single cylinder,
four stroke, and direct injection, water-cooled, naturally aspirated, 3.5 kW diesel engine (Kirloskar made, India).
The diesel engine is tested initially with diesel for baseline data. During the experiments, the engine is tested
with 20%, 40%, 60%, 80% and 100% load. The brake mean effective pressure (BMEP) corresponding to
percentage loading conditions The CO2 emission increases with the increase of load for both diesel and dual fuel
mode as observed. This is due to the fact that the amount of fuel consumes increases with for high loading
conditions. However, CO2 emission is higher for all the three cases of dual fuel mode in comparison to diesel
mode. This is because biogas contains large amount of CO2 (i.e. around 40% by volume).RBME-biogas
produced a maximum efficiency of 19.97% in comparison to 18.4% and 17.4% for PME-biogas and POMEbiogas, respectively at 100% load. The emission study divulged that under dual fuel mode, there is an increase
of CO emission by 25.74% and 32.58% for PME-biogas and POME-biogas, respectively in comparison to
RBME-biogas. Comparison to RBME-biogas. On the other hand, there is a decrease in NOX emission by 5.8%
and 14%, respectively for PME-biogas and POME.
Lin Lin, Dong Ying, Sumpun Chaitep, Saritporn Vittayapadung et al. (2008)[9]In this paper, the research
the test Three types of fuel, namely, 100% diesel, 100% BD and blend of 30% BD were tested for their use as a
fuel of diesel in a single-cylinder diesel engine. Three types of fuel were used for conducting the short-term
engine emission tests at varying loads (10%, 25%, 50%, 75%, 90% and 100%).The exhaust of emissions of CO
and hydrocarbon (HC) from RBO biodiesel (RBD) was much lower than that of regular diesel fuel. However,
emissions tests showed a slight increase in NOX, primarily due to its high oxy-gen content. , it was found that
the diameter of the soot produced from RBD was smaller and more compact than that from regular diesel
because of high oxygen content in RBD. As a result, burning efficiency and combustion reaction were much
improved.
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Nilesh Kumar Sharma, A.C.Tiwari et al. (2014) [10] in this paper evaluated in his performance test, using
blending of 50% sesame oil & 50% Diesel fuel. As seen from the figures, engine torque & power are low at low
engine speed but when engine speed is increased, the engine torque and power increases. Power reaches its peak
value then it decreases. Engine Torque & power are slightly lower when compared with ordinary diesel fuel.
This is because of lower heating value of blend fuel and not mixing of air and fuel properly which cause bad
combustion. Specific fuel consumption is high at low speed. By increasing the speed of engine fuel consumption
decreases then it reaches maximum value.CO is the toxic product of combustion due to the improper burning of
hydrocarbon (HC). CO emission is less when engine speed is high & blend produces significantly lower CO
emissions than that of diesel fuel.

Fig.1&2 shows the variation of engine torque and SFC with engine speed for sesame oil and its
blends with diesel.

Fig.3&4 Shows the variation of engine power & CO emission with engine speed for sesame oil
blends with diesel.

Milan D. Trivedi1 Pragna R. Patel, Tushar M. Patel, Gaurav P. Rathod et al. (2014) [11] in this paper
evaluated in effect of additives on properties, performance and emission of biodiesel fuelled compression
ignition engine. This paper shows how important is to use biodiesel to reserve the fuel source and reduce the
CO2 emission. He observed that use of biodiesel led to loss in engine power due to low temperature properties
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and lower heating value of biodiesel compared to diesel. The low temperature properties of biofuels are less
favourable than diesel fuels .However, blending with additives improves the flash point, reduces the pour point
and viscosity of biodiesel fuel. Performance parameters studied by the author were Power, Torque, Brake
specific fuel consumption, Brake thermal efficiency and Emission of particularly Co and HC.

Dr.G Venkata Subbaiah et al. (2015) [12] in this paper present investigation Kirloskar single cylinder, four
stroke, water cooled diesel engine is used for comparing the performance and emission characteristics of diesel,
and biodiesel blends. The photograph of the experimental set-up. The brake thermal efficiency increased as the
load on the engine increased. The brake thermal efficiency of the B20 Blended fuel is highest than the all other
fuels. The brake thermal efficiency decreased as the proportion of rice bran oil increased. This can be explained
by the fact that as the viscosity of the blend increased, the atomization of fuel is not as good as pure diesel.it is
evident that the brake specific fuel consumption of the B20 blend is much less when compared to diesel and
other blends. As the proportion of rice bran oil increased in the blends, specific fuel consumption increased.B20
fuel, Brake thermal efficiency was found to have maximum value and specific fuel consumption was found to
be lowest.B40 and B50 fuels showed better hydro carbon and carbon dioxide emissions than diesel fuel. NOx
emissions reduced for all the blends at different loads compared to diesel emissions.

IV. CONCLUSION
From the above review it is concluded that the blend of rice bran oil and Sesame oil and diesel improve the
emission characteristics. The rice bran oil and sesame oil has ability to be used as a blending. The main aim of
this work is to find out the blended fuel for diesel engine & to make economical blend which gives improved
performance and emission characteristics.differant blending percentage to improve the performance and
emission.
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ABSTRACT
A unified space vector pulse width modulation (USVPWM) and Alternate inverter pulse width modulation
technique for a dual two-level inverter system with two isolated DC voltage sources is used for reducing the
total harmonic distortion. The Unified SVPWM can obtain good performance for a wide speed range as
compared to alternate inverter PWM. Unified SVPWM technique gives less Total Harmonic Distortion as compared to SVPWM and alternate inverter PWM technique. The gate pulses for the dual inverter are generated by
the concept of one unified SVPWM in accordance with the voltage-second integral principle the ratio of the two
DC-link voltages can be an arbitrary positive value also simplifies the region identification in sectors and
reduces total switching frequency is reduced by 1/3 of the dual inverter SVPWM. PMSM motor with dual
inverter is used in military application, electric vehicles, and aerospace, due to their excellent performance such
as high power density, high efficiency and good controllability; because the fault tolerant capability is improved
by open end winding phenomenon and it prevent the circulation of zero sequence current.

Keyword: Area-Efficient, Binary to Excess One Converter, CSLA,Dual-Inverter, Switching Frequency.

I INTRODUCTION
Open winding system has been widely investigated in the field of motor driving and power generation in the last
few decades. By employing different combination of converters, the open winding system shows advantages
over the conventional star or delta connected structure in many aspects, such as, reducing the DC bus voltage,
achieving multilevel modulation effect, improving the operation performance of motors. However, a large
amount of switch devices have to be used in the open winding system and resulting a complex converter
structure, which will not only increase the system expense but also make it complex for the control
implementation. In order to avoid the above drawbacks, a semi-controlled open winding system, by integrating a
diode bridge and a voltage source converter (VSC), could take the advantages of the less active switch devices,
the simpler system configuration and control complexity.
Two isolated DC buses are usually employed in the open winding system to control two converters.
Nevertheless, a single DC bus supplied open winding system can take a simpler structure compared with
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isolated DC bus structure, which is also more convenient for the practical applications. However, a zero
sequence current loop will occur open winding system when supplied by a common DC bus. The zero sequence
currents owing through the stator windings will increase the system conduction losses and decrease the
operation efficiency. Meanwhile, the heavier switch device burden and unexpected DC voltage fluctuation will
occur furthermore, due to that the triple back electromagnetic force (EMF) usually exists in the phase windings
of permanent magnet synchronous generator (PMSG). The zero sequence current also willing introduces six
times frequency torque ripple. As a result, it is necessary to suppress the zero sequence current in the open
winding PMSG system supplied by a single DC bus.
The SVPWM strategy employing those switching combinations that do not contribute to the zero-sequence is
also introduced introduce the zero-sequence voltage. And also a carrier-based PWM algorithm is used in dual
two-level inverters and dual matrix converters to eliminate common-mode voltage. However, due to the voltage
drops on the power semiconductor devices and switching dead time, the zero- sequence voltage cannot be
eliminated although these selected switching combinations are employed. Common-mode chokes and dead-time
compensation strategies are proposed to suppress the zero-sequence current in.

II UNIFIED SPACE VECTOR PULSE WIDTH MODULATION
2.1 Problem Identification
High power non-linear and time varying loads, such as rectifiers, office equipment’s like computers and
printers, and also adjustable speed drives cause undesirable phenomena in the operation of power systems like
harmonic pollution and reactive power demand. The highly nonlinear currents drawn especially by high-power
single-phase rectifier loads greatly distort the outputs of Nonlinear Loads. So the permanent magnet
synchronous motor drive fed by the dual inverter with dc supply is used. Potential zero sequence current in the
open end winding drive system has to be considered since it causes circulating current in the winding and leads
to high current stress of power semiconductor devices and high losses. Zero sequence switching combinations
do not produce zero sequence voltage are used to synthesize the reference voltage in existing method. In order to
suppress zero sequence current in the open end winding Nonlinear Loads drive unified SVPWM is used. In
addition the total switching frequency reduced by 1/3 of that of the dual SVPWM. In addition the alternate
inverter PWM is used to reduce the total harmonic distortion in power electronic drive.

2.2 Unified SVPWM
The configuration of a dual two-level inverter system with two isolated dc voltage source Vdc1 Vdc2 is shown
in _g. where the ratio of two isolated DC voltage sources DC voltages, k=Vdc1 /Vdc2 , is an arbitrary positive
value. The relationship between the reference voltage vector Vs and the vector outputs of the dual inverter
Vinv1 and Vinv2 is represented as,
Vs = Vinv1 - Vinv2

------ (1)
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Fig.1: Configuration of dual inverter with two isolated DC sources
2.3 PWM Scheme
The open-end winding PMSM drive fed by the dual inverter is depicted in fig. The neutral point of motor
windings is opened, and two inverter feed the windings from each end. The DC links of the two inverters can be
isolated or connected together, as shown in fig 2(a) and (b) respectively, As to the dual inverter with isolated DC
link dual inverter, the circuit can be reduced since only a single DC power supply is needed. But unfortunately,
the DC bus can provide a potential path for the zero-sequence current. So, in this paper mainly discussion on the
open-end winding PMSM drive fed by the common DC-Link dual inverter.

Fig. 2: The open-end winding PMSM fed by dual inverter with isolated DC link

Fig. 3: The open-end winding PMSM fed by dual inverter with common DC link
Model of open-end winding PMSM Each phase model of a PMSM can be construct by a resistance, an
inductance and the EMF in series. For a non salient open-end winding PMSM, the equivalent circuit is shown in
Fig. 2, in which the model for each phase is the same with that of the star-connected motor.
In this paper, the space-vector-based PWM scheme presented for the conventional two-level inverter is extended
for the dual-inverter scheme. The switching timings for the switching inverter are calculated, which depend only
on the instantaneous phase reference voltages. The clamping states of the clamping inverter (be it inverter-1 or
inverter-2) also depend on the instantaneous phase reference voltages. Thus the inverters change their roles as
clamping and switching inverters depending on the SHC for every 360 of the cycle.
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III EXPERIMENTAL STUDIES
In order to verify the effectiveness of the proposed unified SVPWM algorithm, experiments are implemented on
a dual two-level inverter system based on an open winding PMSM. The parameters of the PMSM are listed in
below table 1. The sum of two DC-link voltages Vdc1 and Vdc2 is set to 140 V for all experiments.

Table 1: Parameters of the PMSM
SYSTEM PARAMETERS

VALUE

Stator Resistance

1.35Ω

Pole Pairs

4

d-axis inductance

7.76e-3 H

q-axis inductance

17e-3 H

When the running speed 500 r/min, the results for the Alternate inverter PWM switching strategy are shown in
below figure. It can be seen that both algorithm exhibit good performance when k=1.However, the current and
the torque outputs are distorted even with small difference between two DC voltages (k = 15:13) for the
algorithm proposed as shown in fig. The performance keeps a good state no matter how much the voltage
difference is k = 15:13 as shown in fig or k = 3:1.

Fig. 4: Alternate inverter PWM switching strategy
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Fig. 5: Alternate inverter PWM switching strategy

IV PROPOSED METHOD
4.1. Unified SVPWM at 500 r/min:

Fig. 6: k = Vdc1: Vdc2 = 70V: 70V = 1
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Fig. 7: k = Vdc1: Vdc2 = 75V: 65V = 15: 13

Fig. 8: k = Vdc1: Vdc2 = 94V: 46V

Fig. 9: k = Vdc1: Vdc2 = 105V: 35V
4.2. Unified SVPWM at 1000 r/min:
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Fig. 10: k = Vdc1: Vdc2 = 70V: 70V = 1

Fig. 11: k = Vdc1: Vdc2 = 75V: 65V = 15: 13

Fig. 12: k = Vdc1: Vdc2 = 94V: 46V

Fig. 13: k = Vdc1: Vdc2 = 105V: 35V
4.3. Unified SVPWM at 1500 r/min
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Fig. 14: k = Vdc1: Vdc2 = 70V: 70V = 1

Fig. 15: k = Vdc1: Vdc2 = 75V: 65V = 15: 13

Fig. 16: k = Vdc1: Vdc2 = 105V: 35V
V SIMULATION RESULTS
In this paper Simulink models for two techniques have been developed and tested in the MAT-LAB/SIMULINK
environment. The simulation results are compared for nonlinear loads and then it analyzed by computing their
total harmonic distortion (THD). Therefore it has been observed that Unified SVPWM is better in reducing
harmonics in non-linear load. The current distortion is analyzed for different switching frequencies. Also it has
been observed that Unified Space vector is better in reducing THD as compared to Alternate Inverter pulse
width modulation for a wide speed range.
When speed is increased to 1500 r/min as shown in above figure, the output performance is still good under
different values of k. It can be concluded that the unified SVPWM algorithm can be obtain good performance
for a wide speed range and the ratio of two DC voltage supplies can be flexible.
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Fig. 17: Current harmonic profiles for three different methods at 500r/min
Table 2: Alternate Inverter PWM under different DC link voltages

Table 3: Unified SVPWM under different DC link voltages

VI CONCLUSION
In this paper two different PWM techniques, namely Unified Space vector PWM and Alternate inverter PWM
has been evaluated. Then Simulink models for two techniques have been developed and tested in the
MATLAB/SIMULINK environment. The simulation results are compared for nonlinear loads and analyzed by
computing their total harmonic distortion (THD).It has been observed that Unified SVPWM is better in reducing
harmonics in non linear load. The current distortion is analyzed for different switching frequencies. It has been
observed that Unified Space vector is better in reducing THD as compared to Alternate Inverter pulse width
modulation for a wide speed range. In future the simulation study can be performed in SVPWM with neural
networks and the Network toolbox in MATLAB as Neural network implementation is very fast and also it can
increase the switching frequency of power switches in the inverter.
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THE MONITORING & CONTROL BY FIBER OPTICS
SENSORS IN WIND FARM TECHNOLOGY
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ABSTRACT
This paper provides the knowledge about fiber optics technology in wind power plants It is reliable and
economical sensor in electrically hazardous environmental like wind farm. This paper dicusses about fiber
optics for data commincation and monitoring control functions of various parts of wind farm also for use in
high bandwidth and high speed telecommunications applications. Its sensors monitor the condition and strength
of turbine parts to avoid failure though more than 100 Megawatt wind turbines are to be monitored.

Keywords: Fiber Optics, Communication and Monitoring Control

I INTRODUCTION
The electricity generation by wind farm are not a easily accessible as the height from ground maintenance,
repair ,lightning strike challenges are to be considered The introduction of fiber optics in wind farm proved its
dominance in electronic communication system with extremely high data handling capabilities over the range of
Giga Bits per Second. It is the backbone of modern data traffic system. Because of electrical isolation of
dielectric optical fibre, Fibre optics overcomes the common issues to fulfil the need for speed in real-time
monitoring, while providing a more stable conductor and better data security than copper components. They are
used in wind power system as:
Communication media and Sensors to monitor and control. It also provides knowledge about requirement of
fibre optics in wind power plants, its advantages and major components of fibre optic technology. Most modern
wind power plants have intelligent features to monitor and control the subsystems like rotor, gearbox, generators
and yaw drive to accommodate varying wind conditions. There are more than 100 parameters that are to be
monitor or set in modern wind turbines. The principles and applications of fibre optic sensors in present
generation megawatt wind turbine to monitor and controlled by itself. Fibre optics is typically found in various
systems within the wind turbine associated with displacement sensor, vibration sensor, ice sensors, temperature
sensors, speed & wind direction laser sensors, and Fibre Bragg Grating sensors for monitoring strain on the
blades etc. Outputs of these sensors are required to feed to controllers. Controllers transmit control signals to be
sent to various sections of the wind turbine. One PLC controller is also placed at the bottom of tower to control
wind turbine and electric substation. Any kind of duplex communication setup has to be established in this
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regards. Fibre optic communication data links became preferred choice, considering its electrical isolation
characteristics.
Because of the galvanic isolation and low attenuation of optical fibre, wind turbine utilises fibre optics in two
ways: as a communicating system between devices and as sensing element itself. Some of the key area in wind
turbine and wind farms where fibre installations suitable are:
• Power electronic gate driver for rectifiers and inverters
• Control and communication boards
• Turbine control units
• Condition monitoring systems
• Wind farm networking

II NEED OF FIBRE OPTIC SENSORS IN WIND POWER PLANTS
The major benefits including insulation long data transmission length ,easy installation and maintenance Fibre
optics sensors becomes a preferred choice in megawatt rated wind turbine as it offers much higher voltage and
current isolation properties compared to other similar counterparts. Optical fibre is used as a sensing element to
monitor and control various physical parameters of the turbine. Applications within the turbine nacelle using
fibre optic links insure that the turbine has a high reliability.
As shown in figure 1, some of the main fibre optic sensor application area in wind turbine includes:• Vibration
of generators
• Temperature of Breakers
• Temperature of gear box
• Pitch and yaw control systems
• Strain of blades
• Wind pressure
• Stability of rotor and tower
• Ice and Moisture control
Figure 1: Fibre optics locations in wind turbine nacelle
Source: www.my-ftm.com/0805/080521.asp
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III FIBRE OPTIC SENSOR TYPES
The basic principle involving in Fibre Optic sensors is the change in light wave characteristics in the fibre
waveguide by the parameter that required to be sensed or monitor. If light wave characteristics altered inside of
optical fibre then it is called intrinsic sensor and if fibre is used as modulated light carrier probe, it is referred to
as extrinsic sensor.
There are basically four sensing mechanism in fibre optic sensors:
a) Intensity Modulated Sensors
b) Phase Modulated Sensors
c) Polarisation Modulated sensors
d) Wavelength/ Frequency Modulated Sensors

By the way of measuring one of these variations, optical fibre sensors are suitable to measure and monitor
temperature at various parts of wind turbine, strain and pressure of wind blades etc. Some of the Optical fibre
sensors used in modern wind turbines are listed in table 2

Optical Fibre Sensor application in Wind Turbine
Name of fibre optic sensor

Description of Sensor type

Application in wind turbine

Temperature

Intensity modulated intrinsic optical

Monitor

temperatures

fibre sensor, Fibre Bragg Grating

bearings,

shafts,

sensor

generators, yaw drive and brakes

Intensity modulated extrinsic optical

Monitor

fibre sensor

generator

Fibre optic Polarization modulated

Monitor wind pressure and wind

sensor

flow

Fibre Bragg Grating or Rayleigh

Monitor blade strain for being

Scattering sensor

damage, used in large turbine

Vibration

Pressure

Strain

vibration

at

all

gearbox

oil,

of

tower,

blades
Displacement

Moisture, ice

Rotation

Intensity modulated extrinsic optical

Monitor tip deflection of blades to

fibre sensor

prevent blades hitting the tower

Intensity modulated intrinsic optical

To

fibre sensor

degradation

Fibre

Optic

interferometric type

gyroscope,

prevent

wind

turbine

Monitor pitch angle of each rotor
blades, yaw angle of rotor
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IV FIBRE OPTIC SENSOR ADVANTAGES IN WPP
Fiber optics technology is only accepetable in high electrical noise environment for electrical generators or
turbine, It prevents lighting strikes in wind farm installations. Fibre Optic sensors are having greater advantages
in megawatt scale wind turbines. Some of the main benefits of Fibre Optic sensors are:
• Reliable, since dielectric optical fibres are immune to EM interference.
• Precise, since small variations in physical parameter can lead to measurable changes in intensity and phase, in
particular, of light waves.
• Having long range of operation.
• Small in size and light weight therewith

or incidental thereto.

V NEED OF FIBRE OPTIC SYSTEM MAINTENANCE
Optic Sensors are eyes and ears of the wind turbines. Any kind of malfunction in these Sensors and
corresponding Fibre Optic Communication channel may lead to bigger damage in wind power generation
systems.
There are two kind of maintenance for fibre optic system:
• Periodic Maintenance
• Breakdown Maintenance
The performance of fibre optic sensors decreases over the period of time due aging and environmental effects.
Sensors installed at various parts of wind turbine have to be calibrated or replaced as specified by manufacturer
for their optimum and reliable functioning. Light Sources like Laser diode, used in Data Communication
Equipment loses its power output stability in the operating age of two years or so. The sensitivity of light
detectors (APD in particular) deteriorates in the same manner. Light sources, detectors or corresponding
communication equipment has to be replaced in the period of two years or as per manufacturer’s specifications.
Optical Fibre Cables do have aging effect under the installation conditions. Its attenuation and mechanical
strength characteristics decreases and are require replacing with new cable. Fibre cables installed in turbines and
in wind farm may break in excessive wind pressure conditions or accidentally. In this breakdown condition,
small patch cable (inside turbine) is to be replaced and wind farm cable need to be spliced using Fusion Splicing
Machine. Wind turbine performance is a critical issue in light of increasing stringent grid requirements. rich
experience in power generation makes it industry leader in grid connection. provides sophisticated set of grid
friendly benefits in line of conventional power plants.

VI FIBRE OPTIC WIND TURBINE CONTROL NETWORKING
The fibre optics is typically found in various systems within the wind turbine associated with displacement
sensor, vibration sensor, ice sensors, temperature sensors, speed & wind direction laser sensors, and Fibre Bragg
Grating sensors for monitoring strain on the blades etc. Outputs of these sensors are required to feed to
controllers. Controllers transmit control signals to be sent to various sections of the wind turbine. One PLC
controller is also placed at the bottom of tower to control wind turbine and electric substation. Any kind of
duplex communication setup has to be established in this regards. Fibre optic communication data links became
preferred choice, considering its electrical isolation characteristics.
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Fibre Optic Selections
Since data rate in not the critical issue (Mega Bit Per Seconds, MBPS) within wind turbine and transmission
distance of 100 meter or so, following could be the selection choice from fibre optic technology:
Optical fibre cable : Reinforced Multimode Glass Fibre Cable, 50/125 core-cladding ratio.
Light Source : Light Emitting Diode (LED) at operating λ = 1.3 μm
Light Detector : PIN photodiode
Signal conditioning : Hamming coded digital format

Figure 2 shows fibre optic installations in hub, nacelle and tower of typical modern wind turbine. All signals are
fed from nacelle through Fast Optical Ethernet Channel Switch (100 MBPS) to Main Controller at the bottom of
the tower. The PC controller at basement monitors parameters of wind turbine and control signals are sent to all
the functioning units of the turbine for its health and stabilisation. In order to reduce wire complexity, Fibre
Optic Couplers are used to combine various signals. Fibre optic star couplers are used to combine individual
fibres at various locations. These fibre optic signals are multiplexed/ demultiplexed using Wavelength Division
Multiplexing technique.

Figure 2:Fibre Optic Installations In Hub, Nacelle And Tower Of Typical Modern Wind
Turbine
Source: Http://Www.Firecomms.Com/Applications-Renewable_Energy.Html
VII CONCLUSIONS
As the wind power is becoming popular renewable energy source in the overall Worldwide. The size and
electrical generation capacities are growing up.as wind farm installations in onshore aswell as offshore the
necessity of Electrically immune Optical Fibre finds itself in a important role to modernized the wind turbines
and wind farm. The precise and handy fibre optic sensors are useful to monitor and control 100’s of parameters
in megawatt scale large wind turbineFor Fast and reliable fibre optic Networking resolves complications in
communicating these parameters within wind turbine and in the wind farm.The sensor monitor of different
parameters operation from sensors fed to SCADA system for preventive such as vibration and outside
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environmental factors actions which can impact power generation safely.also data from sensors fed to SCADA
system for preventive actions.

REFERENCE
1.Inernational Journal of innovative research in Electrical ,Electronics ,instrumentation and control engg vol .3
issue May 2015
2. Wind power plants and project development by Joushua Earnest & Tore wizelius
3. www.wind energy .com
4 www.Powergridindia.com

25 | P a g e

VERTICAL AXIS WIND TURBINE
1

Unmesh Pagare, 2Shubham Tajanpure, 3Rohit Pate, 4Tushar Rakshe
123

Electrical, Sandip Foundation, (India)

ABSTRACT
The vertical axis wind turbine is the type of wind turbine.by using the wind turbine the wind energy is converted
into electrical energyinstead of using horizontal turbine we use the vertical axis wind turbine to overcome the
problem like big support structure, birds obstruction more area etc. we generate the wattage to 150watt.

I.

INTRODUCTION

As we know that the horizontal axis wind turbine is more popular. But there is several problems of a HAWT.
this problems are overcome by using vertical axis wind turbine. The cost of install is less, required less support
structure, also require less space.as we uses the savonius type wind turbine.
The savonius wind turbine were invented by finnish Enginner sigurd j.savonius in 1922,but johann erust elias
bessler was the first to attempt to build a horizontal windmill of savonius type in the town of furstenburg in
Germany in 1745. The savonius type wind turbine is used for household purpose. In pumping water or in
grinding grain. Its best quitilies are the simplicity, the very low noise production.
Block diagram of vertical axis wind turbine

The vertical axis wind turbine consist of following types:
1.

Step down transformer: the step down transformer is used to down the voltage from 230v to 12 v.

2.

Bridge rectifier: the IN5408 bride rectifier is used to convert ac voltage into dc voltage.

3.

Buck-boost converter module: the buck boost converter is used to boost the current or voltage or to

buck the current and voltage.
4.

Battery: the 12v, 7A battery is used in it. The two batteries of 12v, 7A is used in this project.
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5.

Inverter: the inverter is used to convert dc voltage into ac voltage.

6.

Step up transformer: it is used to step up the voltage, and then given to load.

II.

IDENTATIONS AND EQUETION

In vertical axis wind turbine the 230v step down transformer used to down the voltage to 12vAC
Then it is rectified to12 volt dc. By using buck boost converter 12 volt battery is charged .the time required to
charge the battery is 2 hours.
2(t)*(12(v)*7(A)=168 watt
By calculating we get the output of 168 watt or due to losses we get 150 watt.
Where,
T=time required to charge the battery
V=voltage
I=current
Then voltage is given to inverter it convert 12v into230v ac. And then given to load

The equipment and material used for the vertical axis wind turbine
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Wind turbines are going to be in high demand as the switch to renewable energy is in progress. The blades made
out of composite materials have greatly reduced the weight of the entire assembly. The composite blades also
allow the structure of the support be manufactured out of lighter, and more cost effective materials.
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ABSTRACT
This Project describes the latest technique being used in the field of electricity production i.e. the “THE SOLAR
POWER”. With the help of „THE FRESNEL COLLECTORS „ and “THE PARABAOLIC TROUGHS”. The Project
Describes for types of collectors which are being used these days to concentrate the solar energy. out of this four we
have noticed that the linear Fresnel collector are the once which are the most profitable and appropriate for our
household appliances.
The report consists of the information regarding the topic Fresnel collectors ,parabolic troughs ,sola power tower,
sterling dish or parabolic dish .The collectors are also classified as :
 Low temperature collectors: Low-temperature collectors are generally installed to heat swimming pools,
although they can also be used for space heating .Collectors can use air or water as the medium to transfer the heat
to there destination.
 Medium temperature collector: These collector could be used to produce approximately 50% and more of the hot
water needed for residential and commercial used in the united states.
 High temperature collectors: where temperatures below about 95 0c are sufficient, as for space heating, flat plate
collectors of the no concentrating type are generally used .Because of the relatively high heat losses through the
glazing ,flat plate collectors will not reach temperatures much above 200 oC even when the heat transfer fluid is
stagnant.
Taking in consideration today‟s needs of conservation of the energy . Linear Fresnel collectors have the potential to
reduce level electricity cost (LEC) of solar thermal power plants and thus accelerate sustainable market penetration
of CSP systems. It is expected that linear Fresnel collectors might have a cost advantage over conventional
parabolic trough collectors.

Keywords: Copper Coil, Primary Reflector, Insulated Tank, Locking Mechanism.

I.INTRODUCTION
Concentrated solar power (also called concentrating solar power and CSP) system use mirrors or lenses to
concentrate a large area of sunlight , or solar thermal energy onto a small area .Electrical power is produced when
the concentrated light is converted into heat, Which drives a heat engine (usually a steam turbine ) connected to an
electrical generator .
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Concentrated sunlight has been used to perform useful task from time of ancient China. A legend has it that
Archimedes used a “burning glass” to concentrate sunlight on the invading Roman fleet and repel them from
Syracuse . CSP is not to be confused with concentrated photovoltaic (CPV). In CSP , the concentrated sunlight is
converted to heat ,and then heat is converted into electricity. In CPV, the concentrated sunlight is converted directly
to electricity. In CPV , the concentrated sunlight is directly converted via photovoltaic effect.

II.METHODOLOGY
Methodology used for whole processing of Linear flat plate solar collector is given below; this methodology gives
way about how work is to be carried out in a systematic way. It is standard process of describing process, how it is
done in simplest manner.

III.WORKING
Mirrors are adjusted According to Sun Rays on frame by using locking mechanism and which are tilted towards the
dome. The sun rays coming from sun are falling on mirror, The concentrated light by using mirrors with tracking
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system to focus large area of sunlight on to a small area. The concentrated light is used as heat or As heat source For
A conventional power plant (Solar Thermal Electricity),But we used heat Energy For Heating the Copper Coil,
Which is consist of water. The Solar Concentrated Energy which often also be used to heating the water. The solar
concentrated light in system can often also be used to provide industrial process heating or cooling such as in solar
air condition.

IV. FUNCTIONAL BLOCK DIAGRAM

4.1 System Component Design:
Our system mainly comprises of following components:
1.

Frame

2.

Mirror(primary Reflector)

3.

Aluminum Dome (Secondary Reflector)

4.

Copper Coils

5.

Insulated Tank.

6.

Base

7.

Footstep Bearing

8.

Locking Mechanism

1.

Frame:

It is made up of M.S Rectangular pipe Of 2’ x 1’. The frame is used to support the whole system in terms of
strength. The frame mainly supports the secondary reflectors, primary reflectors, footstep bearing.
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2.

Mirror (Primary Reflector):

The primary reflectors act as the main concentrator of sun’s rays. The rays fall upon the mirror and are reflected
back to the parabola. The way the heat efficiency is increased . We have used the mirrors of 5xa feet in dimension
with 4mm thickness. Four number of mirrors are used of MODIGUARD.
3.

Aluminium Dome (Secondary reflector):

The dome acts as the main concentrator of the heat. The sun rays which are concentrated on the parabola by the
mirrors are again concentrated at the copper wire which is present at the focal point of the parabola. The parabola is
made of aluminum sheet and is again covered by aluminum foil to increase the reflectivity .
4.

Copper Coils:

The copper coil we have used is used to allow the flow of water through the focus of parabola. The copper coil has
outer diameter of 6 mm & inner diameter of 4 mm.
5.

Insulaed Tank:

The insulated tank is a tank used to store the heated water which is being heated by the sun’s heat and rays. The tank
is manufactured by the brand SUNLIGHT.
6.

Base:

The base is a frame used to hold the mirrors and connect them to the main frame. This is achieved by using a frame
of L angle – 20 X 20 mm & 3 mm thickness. The frame has a tolerance with the dimensions of the mirrors. A round
pipe 0.25 inch Diameter is used to connect the L-frame with footstep bearing .
7.

Footstep Bearing:

Foot step bearing of 1602 are used to connect the round pipe with main frame for a better and safe rotary and
angular motion of mirrors with respect to the sun’s position.
8.

Locking Mechanism:

The locking mechanism is used to hold the mirrors at constant position after the angle with respect to sun is
attained. A simple wire nut-screw mechanism is used for this purpose.

V. ADVANTAGES


Good weight spread.



The cost of Fresnel collectors is quite less compared to the cost of other collectors.



The efficiency is quite well , which is around 400 0C.



It is not affected by the wind load so there is no extra power required to control the wind.

VI. DISADVANTAGES


The availability of sun only during day time.



Cost of setup is high



Higher maintenance cost.
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Heat loss is high.

VII. CONCLUSION
The conclusion which we get from report is that the solar power is so useful to use and can be applied in our lives
for so many purposes like from water boiling , making steam , generating electricity, and so many. This steam can
also be used for air conditioning through absorption chillers. The steam is used to heat the lithium bromide which is
a compound which absorbs the heat in the air making it cooler.
This project has also reduce the cost as compare to other solar appliances.

VIII. FUTURE SCOPE
In future we can make automatic movement of mirrors by using sun tracking system. The movement of the mirror
by using the stepper motor. The heat energy collected in dome which also be used for the industrial process heating
or Cooling Such as Solar Air Conditioning.
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ABSTRACT
Content-based image retrieval (CBIR) are easy to manipulate and edit due to availability of powerful image
processing and cloud computing environment. Searchable encryption (SE) scheme allows image users to search
over encrypted data collection. Nowadays, it is possible to do retrieval with preserving privacy by encrypting it
before outsourcing and with copydeterrence so that unauthorized image users will not get access to it. Also tried
to increase robustness of CBIR. The image integrity verification as well as generating trapdoor for retrieval in
this environment is now days becoming the challenging for image users. Watermark based protocol is generated
by watermark certification authority that is WCA. These protocols do the task of copy deterrence so that illegal
distribution get avoided. Cloud server performs one crtitical challenge of embedding watermark into encrypted
images before providing result set to image users. Feature vectors (SCD,CSD,CLD,EHD) get protected by
secure kNN algorithm. Recently hashing algorithm, auditing and alert generation are used at image users side
for verification purpose. Firstly, Zhangs algorithm was used for encryption, decryption and generating
watermark-based images. But now-a-days, watermark-based protocol is used, which improve robustness.

Keywords: Content-Based Image Retrieval, Copy-Deterrence, Feature Vectors, Secure Knn,
Trapdoor, Watermark, Watermark Certification Authority.
I.INTRODUCTION
There are various techniques which are used to retrieve required images. Recently, there are several authors
working on the efficient similarity search over encrypted data [6], preserving privacy [3] and copy deterrence
[4] with the help of various visual descriptors [7] such as scalable color descriptor (SCD), Color structure
descriptor (CSD), Color layout descriptor (CLD), Edge histogram descriptor (EHD). Due to availability of
different types of descriptors, watermark based algorithm, hashing algorithm and secure kNN algorithm [13], it
becomes possible to obtain best result. Based on this consideration, we also used alert generation for
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verification. Unfortunately, the Zhangs algorithm does not provide guaranteed information that extraction of
each watermark bit is correct. So, watermark-based protocol is used to improve Zhangs watermarking algorithm
to increase the robustness.

1.1 Visual descriptors in MPEG-7
Set of descriptors are provided by description standard of multimedia content that is MPEG-7, which are used
for multimedia data description. Following are MPEG-7 descriptors [1]:
1) Scalable color descriptor: In the huesaturation- value (HSV) color space, these descriptors are defined. To
facilitates the scalability for the feature extraction, Haar transform encoding is used. This encoding is defined in
SCD.
2) Color structure descriptor: In CSD, the small tructuring window is used to identify color distribution. To
check interoperability, color structure histogram is built in the hue-min max difference (HMMD) color space.
3) Color layout descriptor: Distribution of spatial color information within images is provided by CLD. After
that 64 blocks of image is created and according to discrete cosine transform, from each block CLD descriptor
get extracted.
4) Edge histogram descriptor: The spatial distribution of image edges are captured by EHD. If underlying
texture of the is not homogeneous then also for image matching, distribution of edges provide a good texture.
These descriptors can be represented as feature vectors. Between feature vectors Euclidean distance is used to
measure image similarity.

II. REVIEW OF LITERATURE
Zhihua Xia, Xinhui Wang, Liangao Zhang, Zhan Qin, Xingming Sun and Kui Ren all in their paper titled ”A
Privacy-preserving and Copy-deterrence Content-based Image Retrieval Scheme in Cloud Computing” focused
on preserving privacy and doing copy deterrence while retrieving content based images in cloud computing
environment. In this system, feature vectors are extracted to represent the corresponding images. For preserving
privacy, access to unauthorized users get prevented. Watermark certification authority is provided in cloud
computing environment for making images more secure [1].
Kui Ren, Zhihua Xia, Zhan Qin, and Yi Zhu, all in their paper titled Towards Privacy-preserving Content-based
Image Retrieval in Cloud Computing focused on Content-based image retrieval (CBIR) applications which are
developed very fastly along with the improvement in the availability, quantity and importance of images which
are present in daily life. In this system, privacy is get preserved of retrieval process to control the access of
images by authorized users only. There is data owner is present who send the CBIR service and image database
to the cloud, without giving any idea about the original contents of the image database to the server [2].
Xinhui Wang, Zhihua Xia, Zhan Qin, Liangao Zhang, Kui Ren and Xingming Sun, all in their paper titled A
Privacy-preserving and Copy-deterrence Content-based Image Retrieval Scheme in Cloud Computing focused
on retrieval process of content based image with copy deterrence and preserving privacy in cloud computing.
For preserving privacy, sensitive images, like personal and medical images, required to convert in encrypted
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form before outsourcing, because of this CBIR technologies present in plaintext domain becomes unusable.
Moreover, secure kNN algorithm is used to protect the feature vectors, and standard stream cipher encrypt the
image pixels [4].
Nasir Memon, K. Gopalakrishnan, Poorvi L. Vora, all in their paper titled Protocols for Watermark Verification
focused on adding a watermark signal into the digital image which is later be detected or extracted for making
an assertion about the particular image. There are two catagories of watermarks present: invisible and visible.
Conspicuously company logos or visible messages are present in visible watermarks which indicates the image
ownership. On the other hand, Invisible watermarks contains unobtrusive modifications to the image and the
invisibly watermarked image which visually appears very similar to the original image [5].
Jens-Rainer Ohm, B. S. Manjunath, Akio Yamada and Vinod V. Vasudevan all in their paper titled Color and
Texture Descriptors focused on presenting color overview and texture descriptors that get approved for the
MPEG-7 standard Final Committee Draft. Histogram descriptor present in this color descriptors standard are get
coded with the help of Haar transform, a dominant color descriptor, a color structure histogram, and a color
layout descriptor. These all texture descriptors contains the one which make characterization of homogeneous
texture regions. It also contain another which provide representation of local edge distribution [7].
X. Wang, Z. Xia, Q. Wang and X. Sun, all in their paper titled A secure and dynamic multi-keyword ranked
search scheme over encrypted cloud data focused on a special index structure created for tree based images and
uses a Greedy Depth-first Search algorithm for providing efficient ranked search of multi-keyword. For
encrypting the index and query vectors, secure kNN algorithm comes in account, and this algorithm ensure
accuracy of relevance score calculation in between query vectors and encrypted index [11].
P. T. Boufounos and S. Rane all in their paper titled Privacy preserving nearest neighbor methods: comparing
signals without revealing them, focused on the privacy-preserving NN (PPNN) method, in which the reader will
come to know that it convenient to make dividation of this in two different problems: privacy-preserving
minimum finding method follow another method that is privacy-preserving distance computation. Under certain
considerations, privacy model dictate that which mathematical tools should be useful for PPNN. It also define
the complexity and structure of resulting protocols . These models makes assumptions upon requirement,
behavior,sharing. These assumptions have main focus on participating entities behavior, the amount of possible
information that get shared among participants and privacy requirements. [13].

III.SYSTEM ARCHITECTURE
Security keys and user authentication information is shared among image owner and users. Using these keys and
information, encryption and decryption is done at image owner and users level. Robustness is considered while
developing this system model. We are performing strong literature survey which helps in developing robustness
and privacy of retrieval using various algorithms, at the same time deal with the problems.
When image users get search results, hashing and auditing get performed for verifying that search results are
satisfactory or not. If it is not then alert message is sent to appropriate image owner. For authorized query users,
a trusted agency takes responsibility of generating watermarks and executing arbitration using watermark
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extraction algorithm. This trusted agency is nothing but watermark certification authority. These watermarks are
get embedded in encrypted image by cloud server. Security keys and user authentication information is shared
among image users and image owner which is responsible for maintaining privacy.
1. Image owner encrypts original images, index and saves them on cloud server along with user authentication
information.
2. Watermark certification authority (WCA) generate watermarks and send them on cloud server.
3. Cloud server embedded watermarks into encrypted images.
4. Image users generate trapdoors and then fire required query. According to query, server reply with proper
results.
5. Hashing algorithm and auditing is used for verification purpose.
6. If the results are satisfactory to image users, process terminates otherwise alert message is sent back to image
owner.
This system is useful in similar face finding or similar pattern finding mechanism, as kNN algorithm is used for
similarity matching. K nearest neighbor algorithm is used to map which images form database are closely
similar to input query image. It is also useful in finding geographical information as per image users
requirements, and if no requirements match then image user have rights to send acknowledgement to cloud.
In medical image database, for grouping patients according to their health issues, this criteria used. That means
the patients having similar health problems are grouped together. After some time if any doctor want to find that
patients report, the he will fire the query along with its specification for getting results.

Fig. 1. Framework of the content-based image retrieval using watermark based protocol
Steps to perform Image Encryption:
1. Generate the secret key with a one-way pseudorandom number generator.
2. For each pixel in image, denote the pixel value at position and compute bits.
3. Encrypt the pixel value using exclusive-or operator.
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Steps to perform Image Decryption:
1. Obtain the secret key.
2. For each pixel in image, denote the pixel value and stream key at position and compute bits.
3. Decrypt the pixel value using exclusive-or operator.

Steps to perform Watermark Embedding:
1. Divide image into s sized non overlapping blocks.
2. For each watermark bit, the pixels in block is divided into two sets S0 and S1 according to a pseudorandom
function.
3.If wi = 0, flip the bits of pixels in S0. Otherwise, flip the pixel bits in S1.

Steps to perform Watermark Extraction:
1. Divide image into s s sized non overlapping blocks.
2. Locate the set of blocks that carries the watermark bits according to the secret key.
3. For each image pixel, divide it into S0 and S1 according to secret key.
4. Fill the pixel and construct the blocks from original image.

Steps to perform Hashing Algorithm, Auditing and Alert generation:
1. Start.
2. Read data owner id(udoid).
3. If (doid udoid).
4. Stop.
5. Read file name from AWS.
6. Retrieve No. of blokes from TPA xml.
7. Select the blocks number the user want to verify.
8. Get the auxiliary information for block chal from TPA xml.
9. Based on Auxiliary information generate new root for MHT.
10. If (new root) file modified.
11. Else File not modified.
12. Stop.

IV. SYSTEM ANALYSIS
This system include six main entities, image owner, watermark certification authority, cloud servers, image
users,hashing algorithm and auditing and alert generation. The local data, that is, the collection of images M =
{m1,m2, ...,mn} get outsourced by image owner. C = {c1, c2, ..., cn} is the encrypted form of images which is
provided by image owner to server, while enabling the ability to search over the encrypted images. Only the
authorized image users can access the images by firing query to cloud server. For making request, firstly the
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image users needs to generate trapdoor TD. After that the image users submits the user authentication
information and TD to server. The secrete key is shared among image owner and image users. Image users uses
this secrete key to decrypt the resulting encrypted images [6]. Watermarks get generated by watermark
certification authority [5] and forwarded to cloud server.
The main concentration of this system is on supporting CBIR over encrypted images and detecting illegal
distributions.

4.1 Mathematical Model
Assuming the system as S={s,e,I,O,F} Where, Initial state(s):
At client side : Image owner have collection on images which he want to store at cloud in encrypted format.
Image users have query for accessing images.
At server side : nothing
End state(e):
At client side : Image users get results and do verification.
At server side: According to query, sends original images to image users.
Input(I):
Image owner send images to server which are further get encrypted over there. Image users fire query.
Output(O):According to query resulting images get provided by cloud server.
Functions(F):
Image encryption, Watermark generation and enbedding, Image decryption, Trapdoor generation, Alert
generation.

V EXPERIMENTAL SETUP AND RESULTS
5.1 Experimental Setup
Visual Studio Operating Environment and Dotnet Operating Environment is used for performing operations on
stored image dataset. For interfacing purpose, different SOAP protocols are used at developer as well as at client
side.

5.2 Results

Fig. 2. CPU Utilization for Algorithms
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In the above result, CPU utilization values according to step by step process for each algorithm is shown:
1. Encryption E: 16.4
2. Signature S: 16.19
3. Decryption D: 16.45
4. Verification V: 16.75
In the verification process, there is more CPU usage as the verification process contains hashing algorithm,
Auditing and Alert generation. As this is the longer process compared to other algorithmm, it consumes more
CPU utilization.
The following figure shows, functional dependency result. If the various functions like Image Encryption,
Feature Extraction, Indexing Images get performed on the original dataset, it will increase the result quality.

Fig. 3. Security and copy-deterrence increased from Fn1 to Fn6
Here:
Fn1: Datasets
Fn2: Image Upload
Fn3: Image Preprocessing
Fn4: Image Encryption
Fn5: Feature Extraction
Fn6: Indexing Images.
In this system, as the number of operations increase which are defined in mathematica model, it will provide
better result. If only image uploading and image extraction is used then it will not preserve privacy because
image encryption and watermark embedding is not present there. On other side, if all features get used server
will provide better result.
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VI CONCLUSION
In this paper, encryption on images is done before outsourcing and with copy deterrence , aceess from
unauthorized users are get prevented. The trusted agency is used to generate watermark based protocol for
avoiding illegal distribution. Unlike zhangs algorithm, which have been proved to be effective in encryption and
decryption, my method is to retrieve appropriate images that are saved on cloud server by image owners. The
main focus in my paper in on hashing algorithm, auditing and alert generation.
The Performance of this system based on factors like how efficiently the watermark is get embedded and
extraxted from the image, how smoothly the encryption and decryption process carried out without loosing the
image pixels, and the rate of verification. Comparitively, previous systems does not have verification and audit
generation. Because of this unavailability, the accuracy of result is less. This system focus on improving the
result accuracy with minimum CPU utilization.This factors will contribute in increasing the effeciency of the
system.
In short, Efficiency of project can be calculated based on
1. Time consumption of the index construction.
2. Time consumption of the trapdoor generation.
3. Time consumption of the search operation.
4. Time consumption of the watermark embedding.
5. Storage consumption of the index.
6. Watermark extraction accuracy.
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ABSTRACT
The manufacturing industry either small scale or medium scale provides varieties of products to full fill the
market needs. To face the many challenges of market this industries should increase their production rate with
good quality and better accuracy. This paper is the review for our final year project. As per the company present
requirement the need such a technique for punching, marking, clamping operation for shock absorber damper
which performs at machine named 3 point caulking machine. Caulking is considered as both process as well as
material to seal joints or seams in various parts of automobile and other structures. We are focusing on what is
caulking machine and its operations, what modifications we perform to improve the production.

Keywords: 3 Point Caulking Machine, Shock Absorber, Modifications
I.

INTRODUCTION

Caulking or rolled-in head formed using single tool, developed for shock absorbers, gas springs and
transmission housing of washing machines.
Special purpose machine as per customer’s requirement manufactured for conduct caulking / rolled-in-head on
number of assembly parts. This machine is developed for 80mm dia. rolled-in /caulking operation of
transmission housing or washing machine. The inset photo of machine near 6’+ feet tall standing man.
The 3- point notching operation is done in this machine and also the marking operation is done. This machine is
a hydraulic machine but the marking operation is done by pneumatic force. In this machine 3 operations takes
place at a time i.e., first is caulking then holding the damper and then the marking is done .In this three
operations Caulking operation requires high pressure hence it uses hydraulic actuator. Caulking operation is
done to hold the rod guide into the damper. After caulking operation damper holder is get actuated
pneumatically. It holds the damper to avoid horizontal movement of the damper while punching (marking). In
punching operation some letters are get punched on the damper head. These 3 operations are the operations
which were carried out before the modification. After modification Punching is shifted to the oil seal pressing
machine and damper holder is get eliminated.
Following are the machines involve in the manufacturing of the monotube shock damper.
1.

Cleaning machine

2.

Torquing machine

3.

Riveting machine

4.

Oil seal pressing machine
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5.

Caulking machine

6.

Spinning machine

II. CAULKING MACHINE
Caulk something is to fill the hole or cracks in something, i.e.to caulk is nothings but the sealing operation.
Caulking is both processes and material to seal joints or seams in various structure and some types of tubbing.
A. Machine layout

Fig 01: Caulking machine before modification
III. WORKING PRINCIPAL
The project is generally based on the 3 point As the 3 point punch is carried out in only one stork and
simultaneously marking punch and pneumatic clamping is done so this results in the high reaction rate. This
machine perform the operation o both LH and RH damper with small variation that is for LH the 3 point punch
is at 15 mm and for RH is 8mm from datum line due to number of punches perform at a time required
productivity is not achieve .

3.1.Problems arise while operations
Due to 3 operations various defects are observes the common defects are improper marking; caulking punch is
up to the limit. This problem is due to the high and low pressure combination of hydraulic and pneumatic
circuits. And the root cause for the rejection is horizontal and vertical forces at a time cause unbalancing of
shock damper. We found this cause through Why-Why analysis as shown below.

3.2.What is Why-Why analysis?
The why-why analysis is a technique used in the analyse phase of six sigma DAMIC (define, measure, analyse,
improve, control) methodology by repetitively asking the question “why” (five times why mostly preferred).The
technique was originally developed by sakichitoyod and was used within the Toyota motor corporation during
the evaluation of the its manufacturing methodogies. It is a component of problem-solving, delivering as part of
introduction into the Toyota system. “It is the scientific method by repeating why five or more times, due to
which the nature of problem as well as the solution become clear.”
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Following is the analysis for our 3-point caulking machine. Having the basic problem as less productivity and
more cycle time.

Less productivity and more cycle

time

WHY
High rejection on caulking
machine

WHY
3 operations at a time

WHY
Pressure difference in hydraulic and
pneumatic circuits

WHY
Misalignment of vertical and horizontal
both forces on same M/C
Fig 02: Why-Why Analysis
Benefits of the why-why analysis
1.

Help to identify the root cause of a problem

2.

Determine the relationship between different root causes of a problem

3.

It is a simplest tool and easy to complete without statistical analysis



From the why-why analysis we observer that the root cause is misalignment of the vertical and

horizontal forces. As the vertical and horizontal forces are hydraulic and pneumatic respectively, pressure
difference causes unbalancing of the monotube shock damper.

3.3.Fishbone diagram
A fishbone diagram is also known as Ishikawa diagram and known as cause and effect diagram. It is use to
categorizing and visualization the potential causes of a problem in order to identify its root cause.
A Japanese expert from quality control department Dr. Kaoru Ishikawa created this diagram to help employees
avoid solution that address the symptoms of the problem. It consist of the 4 factors i.e. man, machine, material
and method and it’s relation with the problem.
For our 3 point caulking problem the fishbone diagram is as fallow:
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Fig 03: Fishbone Diagram
1) Method: it shows the method of operation which causes the problem to be occurring. In this case the major
reason for the problem are 3operation at one stroke, time delay in process and conveyor time i.e. process time
does not match with the conveyor time and finally improper parameter .
2) Material: It shows the relation of problem with the material in our case two major causes are improper size of
rod guide and improper piston rod assembly,
3) Machine: It show the relation between the problem and the machine operation to be perform in case of
caulking machine the main causes are pressure difference in hydraulic and pneumatic circuit and late marking
punch.
4) Man: It show how man is responsible for the problem occurring on the machine that means the relation
between the man and problem. Mostly the problem is due to the unskilled operator and incorrect judgement of
operator

3.4.Idea generation for solution
Finally we got the root cause of the rejection of the caulking machine. The root cause is misalignment of the
vertical and horizontal forces. Than next step is to generate a verity of solution to solve the problem are
1.

Transfer the punch to the oil seal pressing machine

2.

Change the fixture design
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3.

Make a screw arrangement at the bottom of the fixture

Transfer punch on oil seal pressing machine is the best idea for this problem because this can satisfy the all
requirement.That the separation of both vertical and horizontal forces i.e. caulking and marking operation is
done properly which also reduce the cycle time and increase productivity.

Fig 04: Caulking machine after modification
3.5.Reduce in rejection
Transfer punch on oil seal pressing machine is the best idea for this problem because this can satisfy the all
requirement.That the separation of both vertical and horizontal forces i.e. caulking and marking operation is
done properly which also reduce the cycle time and increase productivity. This reduce the rejection rapidity
compare to the before and after rejection


The reduce in rejection is shown by the graph below:
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Fig 05: Rejection on caulking machine before modification

Fig 06: Rejection on caulking machine after modification
Not only the reduce in the rejection is achieve along with that following points are also achieve


Productivity increases



Elimination of Improper punching on LH & RH damper in caulking machine



Cycle time of caulking machine reduces up to conveyor time



Reduce rework and rejection



Increase in customer satisfaction

IV CONCLUSION
The 3- point notching operation is done in this machine and also the marking operation is done. This machine is
a hydraulic machine but the marking operation is done by pneumatic force
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By using various qualities the solution is provided to the companies which help the company to increase the
productivity as well as to achieve total customer satisfaction. This project work also Reduce rework and
rejection of the product.
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ABSTRACT
In this massive amount of data, data is too vast so that text categorization is important issue. With the help of
previously organize set of documents and classes we can automatically classify data. The main aim of this paper is
find out patterns which improve speed as well as accuracy of text mining in this digital era. For that we have to
select better feature will improve performance classification and the illuminate the inter-pretention. For good
organization here first use kullback Leibler Divergence and Jefferies Divergence as binomial representation that
matter type I and type II error, So establish another measure i.e Jeffreys Multi Hypothesis Divergence for multiclass
classification and found two method of feature selection first is maximum discrimination and second is maximum
discrimination X2. Further to improvement the bias capacity develop feature selection algorithms by weighting each
distinct feature.

Index Terms: Feature Selection, Feature Reduction, Jeffreys Divergence, Kullback-Leibler
Divergence.
I INTRODUCTION
In this edge of digital era with increasing availability of data. All Text document is in electric form, if it is great
importance to label the content with predefine Set of document categories in an automated text categorization in
previous machine learning algorithm have been develop to address this challenging task by formulating it as
classification problem. Generally an automatic text classifier is strengthen with learn-ing process from a set
previously labelled document, So the documents and data are needed to be represented in a proper way. That it is
well suitable for general machine learning process the most widely used representation some amount of words.
Challenging task in text categorization is finding patterns from multi-dimensional data. On one hand this huge
amount of Increasing data terms will introduce computational complexity of learning process. It contain lots of low
frequent features. When feature selection is became important task in this digital era huge amount of data is
available in that irrelevant data or noisy data.
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That time features selection is necessary. May hurts prognosticative performance of classification in text
categorization. A common approach of feature reduction is to introduce those features that are multi-type. One
feature can act as multiple feature. Too many no of dataset are available, so this feature can compare with this and
performbetter text categorization with small amount features. The purpose of selecting this paper is that in previous
work only a subset of original feature are selected as input to the learning process. In this paper we present a feature
selection method. Which ranks the original feature, aiming to maximize the discriminative performance for the text
categorization. When the Naive Bayes classifiers are used as a learning algorithm.

1.1. Naive Bayes
It mostly used for text categorisation because it is more efficient and easily understandable [10], [11], [15]. For
reducing features we add some pre-processing steps in naive Bayes .It provide competitive performance compared
to other data driven classification methods. Sometimes result of naive Bayes get poor because of some unrealistic
assumptions. It applies Bayes theorem with the naive assumption it means any pair of features are independent for
class. Maximum posteriori take decision in naive Bayes. It is used in many data mining application. It contain three
model first Bernoulli model second is Multinomial it shows real-life benchmark[21], [22]and third is land position
model and its framework result is Bernoulli naive Bayes, Multinomial naive Bayes and Position naive Bayes.
Is old method for selecting feature. The feature selection is like logistic regression. It can done two measure task
classification and clustering. Classification is done on previously define classes on that basis we can introduce new
classes. Some algorithms can use in machine learning KNN [3] k is user define parameter it is the feature space.
Feature can extract from dataset. Classification is done according to KNN[5] and SVM [7]. For new class instance is
define according to the place of feature space related to hyper surfaces. SNM mention two properties that space
between different classes the algorithm place on hyper surface in cantered as possible as and mount data instances
into multi-dimensional space, so it will classify into different classes from each other. Clustering is nothing but
finding groups of data instances so that data in one cluster belowthat cluster characteristics. K-mean [8]. Cluster
representative name as centroid it show the characteristics of that cluster.

1.2.Knowledge Extraction
It is process of identifying valid, potential usfull which is easily understandable that extract from dataset that data is
unstructured form and must be readable. The degree of extracting valid data is nothing but automation. Data mining
is used for identifying pattern from large no of dataset that contain artificial intelligence and machine learning. It is
analysis step for knowledge discovering. Data mining is extract data from group of cluster, unusual record,
association rule of mining. Extracting pattern by Bayes method is early. Data stored properly in cluster and assign
indexing in database is nothing but database management.
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II REVIEW OF LITERATURE
This paper introduces support vector machine for text categorization. It provides both theoretical and empirical
evidence that SVMS are very well suitable for text categorization the theoretical analysis concludes that SVMS
acknowledge the particular properties of text. i.e. a. High dimensional features spaces. b. Few irrelevant features c.
Sparse instance vector [1]. Our system develops a new approach towards the automatic text categorization. Model
learn and then it is used for classifying the feature document. This categorization approach is derived from a
machine learning paradigms which known as dynamic learning. In which we retrieve advance document is known as
retrieval feedback [2].
In most of resent text categorization research focuses on addressing specific issue in text categorization [Ex. Feature
Selection, Dimensional Reduction] Very few new approaches are be devise [4].
In recent days the problem of ranking has gained much attention in machine learning ranking method s may filter
feature to reduce dimensionality of the feature space this is very much effective for classification method that do not
have any inherent feature selection built in Ex. Nearest neighbour method, some type of neural network[5].
The system have demon striated that hierarchical neural lan-guage model can actually out perform its nonhierarchical counter parts and achieve state of art performance the main motto is to making a hierarchical model
perform well is using to carefully constructed hierarchy over words[6].
This paper describe paragraph vector, an unsupervised learning algorithms That learn vector represent for variable
length pieces of text such as sentences and documents the vector representation are learned to predict the
surrounding word in context. Sampled from the paragraph [12].
For successful information retrieval, the Naive Bayes model has been used, producing some of the best result. In the
recent comparisons of learning method for text categorisation have been somewhat less favourable nave bayes
model ,while still showing them achieve respectable effectiveness[13].
The recent increasing of system that hierarchically organize massive amounts of text based documents calls
algorithms that hierarchically categorization new document as they come in. The paper describes an approach which
utilizes the ex-isting reach hierarchical structure in order to facilitate this process [14].
This paper present an extensive comparative study for feature selection matrix for high dimensional domain of text
classification. While focusing on support vector machine and to class problems typically with high class skew, it has
revelled the surprising performance of a new feature selection matrix by normal separation [16].
By achieving the equivalent Feature Selection within the con-text of Well-founded bastion, the losso approach
provides the great scope for Domain knowledge. Combining with learning from training data. Simplest care would
be to give rare world prioress with higher variance, reflecting that they have higher contain than more common
words [18].
The paper has compared the theory and practice of to different first order probabilistic classifier, both of which make
the Naive Bayes assumption. The multinomial model is found to be almost uniformly better than multivariate born
Olly model in impaired result. On five real word corpora. We find that the multi nominal model reduces error by an
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average of 27% and sometimes by more than 50% [20].
In this paper we have discuss and evaluated experimentally in span filtering Context 5 different versions of nave
Bayes classifier this investigation included two version of nave Bayes that have not been used widely in spam
filtering literature namely flexible Bayes and multinomial nave Bayes with bullion attribute[22].
Our system introduce a new filtering measure for feature selection in text categorization. Which have simple
expression in terms of appearance of the word im the different documents. It also shows that these measures have
interesting property [24]. The system proposes a distributed Naive Bayes text classification model with wait
enhancing method. These module assumes a documents is generated by multivariate.distribution module so the
system suggest per document term frequency normalization to estimate the distribution parameters [25].
Text categorization has found many application in data classification, spam detection, data analysis also have
various algorithms. Nave Bayes is most popular and simple algorithm. Classification algorithm usually require
training data. Which causes space complexity. So improve capacity of classifier algorithm to give good performance
on relatively low training data.

III PROPOSED SYSTEM
3.1


Problem Statement
Feature selection method can ranks and also assign weight to the original features, so maximize the discriminative
performance for text categorization, when naive Bayes classifiers are used as learning algorithms.



Efficient approach to rank the order of features to approximately produce the maximum JMH divergence. The
theoretical analysis shows that the JMH divergence is monotonically increasing when more features are
selected.

3.1.1 Feature Reduction:
We can reduce data by eliminating feature to obtain accuracy in data mining and remove noise. It also compress the
data for efficient retrieval and storage purpose. Data are pre-process for good pattern mining and machine learning.


Diversion Measures for Binary Hypothesis Testing: In probability theory and information theory the KullbackLeibler divergence also called discrimination information.



Jeffreys Multi Hypothesis Divergence: [29][32]first generation to next multi hypothesis divergence uses scheme that one
verse all. [33],[34]It can also calculate N binary hypothesis testing detectors. Jensen Shannon used in calculating the
similarity between two properties. Divergence is the one that can be used to measure multi-distribution divergence, In that
divergences of each individual distribution with a reference distribution are computed and sum together.

3.1.2 Rank Feature Index:
Search engine can calculate the relevance rank. Ranking model has collection of ranking features to calculate the
rank score that document. It can take data from the search index from that document.
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- Weighting to feature In that each feature in a document is assign a feature weight based on a weighting scheme.

3.1.3 Text Categorization Naive Bayes Classification:
Naive Bayes is a simple and efficient technique for classification. It assign class labels to data instances, represented as feature
values, where the class labels are drawn from some finite set of document. All naive Bayes classifiers initialise that the value of a
any single feature is not dependent of the value of each other. In given set of document Ex, a fruit may be considered to be an
orange its colour is orange, round, and about 8 cm in diameter. For classification considers every features to calculate
independently to prove that this fruit is an orange, otherwise its not orange. Correlations between the colour, roundness and
diameter are nothing but the features of Orange fruit.[13], [14] Nave Bayes is use in many data mining application. Naive Bayes
classifiers can be better for supervised learning. In many practical applications, parameter estimation for naive Bayes models uses
the method of maxi-mum likelihood; in other words, one can work with the naive Bayes model without accepting Bayesian
probability or using any Bayesian methods. It worked effectively in many complex real-world situations. Analysis of the
Bayesian classification is high sometimes it get lowinactive performance for text categorization, when naive Bayes classifiers are
used as learning algorithms

IV SYSTEM ARCHITECTURE

Fig. 1 System Architecture
1.Input data set

Reuters dataset contain 21578 documents, in that 90 types and 200 tokens.9603 training article and 3295 test article
and 118 categories. Average document has 124 classes in that at least one category.

4.1

Pre-processing:

4.1.1 Feature Selection:
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It can avoid Over fitting to achieve good generalize ability. It omit low frequent feature [17], [26],[27].for feature
selection popular method is filtering in that assigned rank every feature and those have highest rank that only
consider others are removed. It is vary simple and have low computational cost.
1. Document Frequency: No of Document in which term is occurs is simple and effective feature selection
approach.[28]TF-IDF is also consider to compute importance of features.
2. Mutual information : It calculates the mutual de-pendency of two variables. It also use for common feature
extracting method.
3. Information Gain : [17], [31]It find out weather that term present or not in that document.

Chi Square Statistics : It compute lack of independence between the term tk and Ci which configure by Chi square
distribution.[33] KL divergencebecause of some irrelevant feature consideration. Still it good in comparison with
other classification algorithms. It is good because it require small amount of training set of data to classify or
estimate properly.

4.1.2

Probability Calculation

In Naive Bayes classification is based on Bayes theorem with not dependence consideration among two predictors.
The Naive Bayes classification often does well and is widely used because it often outperforms more sophisticated
classification methods. Bayes theorem provides a way of computing the posterior probability.

V SYSTEM ANALYSIS
To classify low level features according to their appearances in the higher level text mining and their specificity. For
that it introduces weighting feature method can select irrelevant document. Relevance features for any topic,
normally specific terms are very important in order to distinguish the topic from other topics. It show that using only
specific terms is not good enough to improve the performance of relevance feature discovery because user
information needs cannot simply be covered by documents that contain only the specific terms. So, the best way is
to use the specific terms mixed with some of the general terms. Issue in the evaluation time. For improve the
effectiveness, the Relevance Feature Discovery used to find irrelevant documents in the training set in order to
remove the that irrelevant documents. It gives expected performance but it require manual testing. Issue of using
irrelevant documents is how to collect a suitable set of irrelevant documents hence a very large set of negative
samples is obtained. For example, When user Search any term on Google search engine it can return thousands of
documents; From that, only a few of those documents may be of interest to a Web user. Obviously, it is not efficient
to use all of the irrelevant documents.
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Algorithm Steps for Feature Selection :
Input: Term Document Matrix (TM)(D*W) D indicates No. of documents
W indicates no. of words an entry TMij indicates the corresponding tf-idf.
No. of Clusters (nc), Default Value 0
Output: Feature Set F initially empty set

Step 1: Apply feature selection algorithm based on chi-squared(CH) the entire term document calculate chi-squared
(CH)value according to every word.
Step 2: Select words whose CH value more than default value.
Step 3: New term document matrix (TM) consists of only those important words as selected in Step 2.
Step 4:New term document matrix (M) and each row represents a word. The transposed matrix is denoted by N.
Step 5: Create nc clusters on N.
Step 6: Most representative words are retrive from every cluster and those are closest to the clustering centre that
points add one by one to F such n(F)=nc.
Step 7: Euclidian norm calculate every point in a cluster, between the point and the center. The one nearest to the
center is selected

Algorithm steps to perform Weighting On Feature:
Input : Set of terms T

Dr : Set of relevant Document Di : Set of irrelevant Document
Sp : Set of discovered closed sequential patterns for all documents.
DPr : Set of discovered pattern of Dr Dpi : Set of discovered pattern of Di.
Ts : Specific feature ; Tg : General Feature P : Average size of pattern.

Step 1:Weighting Feature function assign weight to every term
Step 2:Feature Clustering is apply for classification.
Step 3:Calculate Sup function and Spe function on every term.
Step 4:Calculate DSupfunction
Step 5:Perform feature clustering to classify terms into two categories
-Specific feature -General feature
Step 6:Calculate the weight for every term using weighting function.
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Algorithm Steps for nave Bayes Classification
Step 1: First create the frequency table for giveb data set.
Step 2: Create Likelihood table by finding the probabilities.
Step 3: Naive Bayesian equation is calculate the posterior probability for each class. Then those classes have highest
posterior probability is the outcome of prediction.

5.1 Mathematical Model
S : { fD, KL, JHM, RF, AX, NB, CI }
Where,
S = is a System, D = Input dataset,
KL = Calculate K L Divergence, JHM = JHM Divergence,
RF = Rank Feature Index, AX = Apply X2,
NB = Nave Bayes
CL =Classification
Y : { KL, JHM, RF, AX, NB, CI }
D: d1, d2,., dn Set of Web Data.
F: f1, f2,.., fn Functions for Feature Selection. Y is a set of techniques use in our Application.

State(S)
At client side : text classification from collection of document.
At server side : Perform Calculation.
End State(E)
At client side : class label get and do verification.
At Server side : According to user requirement send classification results.
Input (I) : Data set send to the system which are further get classified .
Output (O) : According to user requirement data set get classified on system.
Function (F): Probability calculation, Computing KL Divergence and JMH Divergence, Rank Feature, Weighting
Feature

Fig.2 State Transition Diagram
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Where,
F1 : Calculate K-L Divergence
F2 : JHM Divergence
F3 : Rank Feature Index
F4 : Apply X^2 Statistics
Naive Bayes Classification

5.1 Limitations
1.

Classification algorithm require training data. Which causes space complexity.

2.

If increase the performance of classifier, Then training time also increases of data set.

VI EXPERIMENTAL SETUP AND RESULTS
Table1 Shows the comparison of existing systems with proposed system. there are various existing system with
there classifier is compare with proposed system .Proposed System is distinguished with the high value of Fmeasure ,accuracy, precision, recall from all existing system. Proposed System also represent the higher average of
weighting feature selection algorithm with better accuracy and precision,F-measure etc. hence table shows the
proposed system with the high average values of all classifier.

Table 1.Comparison of F-measure ,accuracy, precision, recall using existing with proposed system.

Table1 Shows the comparison of existing systems with proposed system. there are various existing system with
there classifier is compare with proposed system .Proposed System is distinguished with the high value of Fmeasure ,accuracy, precision, recall from all existing system. Proposed System also represent the higher average of
weighting feature selection algorithm with better accuracy and precision,F-measure etc. hence table shows the
proposed system with the high average values of all classifier.
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Fig. 4. Graph representation of existing and Propose system.
The proposed system has introduce new feature selection on the basis of information measures for Naive Bayes
classifiers, aiming to select the features that offer the maximum discriminative capacity for text classification, Thus
we can achieve the optimal feature selection in Naive Bayes for text categorization.
We had carry out experiments on the dataset mentioned in paper (Reuters) when naive Bayes and SVM are used as
classifiers. To compare the performance of these feature selection methods, we evaluate the classification-measure
accuracy and precision, recall metric of these classifiers with different number of features ranging from 10 to 2000.

VII CONCLUSION
Feature selection approaches based on the information measures for naive Bayes classifiers, aiming to select the
features that offer the maximum discriminative capacity for text classification. It also develop feature selection
algorithms by weighting each individual features, aiming to maximize the discriminative capacity
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ABSTRACT
Image retrieval system is a computer system for browsing, searching and retrieve images from a huge data set of
digital images. Content-based image retrieval (CBIR) is the function of computer vision to the image retrieval
problem, that is, the problem of searching for digital images in large datasets. CBIR retrieves similar images from
huge image dataset based on image features. Content-based means that the searching will evaluate the actual
contents of the image. The content of image might refer colors, shapes, textures, or any other information that can
be derived from the image itself. There are two major approaches to content-based image retrieval using local
image descriptors. One of them is descriptor by descriptor matching and the other is based on comparison of global
image representation that describes the set of local descriptors of each image. Image representation is one of the
key issues for large-scale CBIR. Using MPEG-7 descriptors and local descriptors number of features are
extracted from given query image, to reduce the feature size principle component analysis(PCA) is used. These
features are embedded and aggregated into a compact vector to avoid indexing each feature individually. In the
embedding step, each local descriptor is mapped into a high dimensional vector. The aggregation step integrates all
the embedded vectors of an image into a single vector which obtains a compact representation for image retrieval.
Subsequently, k-means algorithm is used, clusters are formed and images are trained. In re-ranking step, Euclidean
distance is used to find similarity and provide efficient searching.

Keywords :CBIR, MPEG-7 Descriptors, PCA, Embedding, Aggregation, K-Means, Euclidean Distance

I INTRODUCTION
With the growth in social media, internet and multimedia technologies, a large amount of multimedia data in the
form of images, video, audio has been used in many fields like satellite data, medical treatment, digital forensics,
video and still images repositories and investigation system. This has created an ongoing demand of systems that
can store and retrieve multimedia data in an effective manner. Many multimedia information storage and retrieval
systems have been developed. The most common retrieval systems are Text Based Image Retrieval (TBIR) systems,
where the search is based on automatic or manual annotation of images. A conventional TBIR searches the database
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for the similar text nearby the image as given in the query string. The commonly used TBIR system is Google
Images. The text based systems are fast as the string matching is computationally less time consuming process.
However, sometimes it is difficult to express the entire visual content of images in words and TBIR may result in
producing irrelevant results, also annotation of images is not always correct and consumes a lot of time[1][5]. To
overcome these problems of TBIR systems content based image retrieval systems (CBIR) was developed[1]. A
CBIR system uses visual contents of the images described in the form of low level features like shape, color, texture,
and spatial locations to represent the images in the databases. The system retrieves similar images when an query
image or sketch is presented as input to the system[1].
In a typical CBIR system image low level features like shape, texture, color and spatial locations are represented in
the form of a multidimensional feature vector[2]. The collection of feature vectors of images in the database called
as feature database. The retrieval process is started when a user query the system using an example image or sketch
of the object. The query image is converted into the internal representation of feature vector using the same feature
extraction method. In this Number of features are extracted from given input image using MPEG-7 and local
descriptors. Features can be color, shape, edges, corners, regions etc. MPEG-7 is a multimedia content description
standard which offers a comprehensive set of descriptors for the multimedia data description[3][4]. Following
MPEG-7 descriptors are used for feature extraction:
1)

Color Layout: This descriptor effectively represents the spatial distribution of color of visual signals in a

very compact form. This compactness allows visual signal matching functionality with high retrieval efficiency at
very small computational costs. It provides image-to-image matching as well as ultra high-speed sequence-tosequence matching, which requires so many repetitions of similarity calculations[6].
2)

Scalable Color: The Scalable Color Descriptor is a Color Histogram in HSV Color Space, which is

encoded by a Haar transform. Its binary representation is scalable in terms of bin numbers and bit representation
accuracy over a broad range of data rates. The Scalable Color Descriptor is useful for image-to-image matching and
retrieval based on color feature. Retrieval accuracy increases with the number of bits used in the representation[6].
3)

Edge Histogram :The edge histogram descriptor represents the spatial distribution of five types of edges,

namely four directional edges and one non-directional edge. Since edges play an important role for image
perception, it can retrieve images with similar semantic meaning. Thus, it primarily targets image-to-image
matching (by example or by sketch), especially for natural images with non-uniform edge distribution. In this
context, the image retrieval performance can be significantly improved if the edge histogram descriptor is combined
with other Descriptors such as the color histogram descriptor. Besides, the best retrieval performances considering
this descriptor alone are obtained by using the semi-global and the global histograms generated directly from the
edge histogram descriptor as well as the local ones for the matching process[7].
When feature extraction is done on image using descriptors, the feature space is increased. To reduce the feature
space there is a method called Principle Component Analysis(PCA). PCA is a useful statistical technique that has
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found application in fields such as face recognition and image compression, and is a common technique for finding
patterns in data of high dimension. It is a way of identifying patterns in data, and expressing the data in such a way
as to highlight their similarities and differences. Since patterns in data can be hard to find in data of high dimension,
where the luxury of graphical representation is not available, PCA is a powerful tool for analysing data. PCA is a
method for finding these patterns in the data, and compress the data, ie. by reducing the number of dimensions,
without much loss of information. This method perform dimension reduction in feature spaces. Principle component
analysis(PCA) consist of image color reduction while 3 color component are reduced into one containing a major
part of information and then object orientation is done. It mainly concerned with identifying correlation in the data.
Using standard deviation, variance, co-variance feature size is reduced[8].
The k-means algorithm is used for clustering, by applying k-means algorithm the clusters of an images are formed
and images are trained. The generalized k-means algorithm is explained in the following paragraph.
K-means clustering is a method commonly used to automatically partition a data set into k groups. It proceeds by
selecting k initial cluster centers and then iteratively refining the results. The algorithm converges when there is no
further change in assignment of instances to clusters[3][4].
1 Decide on a value for k.
2. Initialize the k cluster centers (randomly, if necessary).
3. Decide the class memberships of the N objects by assigning them to the nearest cluster center.
4. Re-estimate the k cluster centers, by assuming the memberships found above are correct.
5. If none of the N objects changed membership in the last iteration, exit. Otherwise go to 3.
The similarity measure like Euclidean distance is used to calculate the distance between the feature vectors of query
image and target images which are in the feature database. Finally, the retrieval is performed using an indexing
techniques which provide the efficient searching of the image database[4].

II LITERATURE REVIEW
R. Arandjelovic and A. Zisserman [9]

proposedRootSIFT

method instead of SIFT

for improved retrieval

performance. It provides a performance boost at no cost. It is very easy to implement, It does not increase storage
requirements as SIFT. Using a square root (Hellinger) kernel instead of the standard Euclidean distance to measure
the similarity between SIFT descriptors leads to a dramatic performance boost in all stages of the pipeline.
R. Arandjelovic and A. Zisserman introduced the Vector of Locally Aggregated Descriptors (VLAD) ,this image
descriptor was designed to be very low dimensional(e.g. 16 bytes per image) so that all the descriptors for very large
image datasets (e.g. 1 billion images) can fit into main memory. They presented three methods which improve
standard VLAD descriptors over various aspects, namely cluster center adaptation, intra-normalization and
MultiVLAD. Cluster center adaptation is a useful method for large scale retrieval tasks where image databases grow
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with time as content gets added. Intra-normalization was introduced in order to fully suppress bursty visual elements
and provide a better measure of similarity between VLAD descriptors. It was the best VLAD normalization scheme.
Multi-VLAD method is used to improves retrieval performance for small objects[10].
A. Babenko and V. Lempitsky [11] introduced and evaluated a new data structure called the Inverted Multi-Index
which is a new data structure for the large-scale retrieval in the datasets of high-dimensional vectors. The multiindices produce much finer subdivisions of the search space without increasing the query time and the preprocessing
time compared to inverted indices. Multi-indices provide faster and more accurate retrieval and approximate nearest
neighbor search, especially when dealing with very large scale datasets. It replace the vector quantization inside
inverted indices with the product quantization (PQ). PQ proceeds by splitting high-dimensional vectors into
dimension groups , then effectively approximates each vector as a concatenation of several code words of smaller
dimensionality.
L. Bo and C. Sminchisescu [12] propose efficient match kernels (EMK) that map local features to a low dimensional
feature space and average the resulting vectors to form a set level feature. Efficient match kernels (EMK) combine
the strengths of both bag of words and set kernels. It map local features to a low dimensional feature space and
construct set-level features by averaging the resulting feature vectors. By illustrating the quantization limitations of
such models and propose more sophisticated kernel approximations that preserve the computational efficiency of
bag-of-words.
L. Chu, et al [14] propose a rotation invariant PDIR method, which improves the image retrieval performances by
exploiting the group spatial consistency of visual word matches. It propose the Combined-Orientation-Position
(COP) consistency to softly quantize the relative spatial relationship between visual word matches in a rotation
invariant way, then embed the COP consistency into a simple consistency graph model to efficiently find the group
of most consistent visual words. The proposed PDIR system has only one system parameter, which improves its
robustness while dealing with different data. Proposed method is also effective in retrieving the near duplicate
images with large area of duplicate regions.
O. Chum and J. Matas [15] proposed an efficient algorithm, based on min-Hash for discovery of dependencies in
sparse high dimensional data. The dependencies are represented by co-ocsets, i.e. sets of features co-occurring with
high probability. These structures dominate the computed similarity, completely ruining the results of standard
retrieval. Two methods for managing co-ocsets in such case have been proposed. Both methods significantly
outperform the state-of-the-art.
O. Chum, et al [16] done query expansion into the visual domain via two novel contributions. Firstly, strong spatial
constraints between the query image and each result allow to accurately verify each return, suppressing the false
positives which typically ruin text-based query expansion. Secondly, the verified images can be used to learn a latent
feature model to enable the controlled construction of expanded queries.
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H. Jegou, M. Douze, and C. Schmid [17] proposed IDF like weighting method to address burstiness problem, for
this three strategies are used namely multiple match removal (MMR), Intra-image Burstiness, Inter image burstiness.
Herv´eJ´egou, et al [18] addressed the problem of large-scale image search. By considering search accuracy,
efficiency, and memory usage, evaluate different ways of aggregating local image descriptors into a vector and show
that the Fisher kernel achieves better performance than the reference bag-of-visual words(BOW) approach for any
given vector dimension. Then optimize dimensionality reduction using PCA and indexing using Approximate
nearest neighbor (ANN) in order to obtain a compact representation.
H. J´egou and A. Zisserman [19] proposed a method to reduce the interference between local descriptors when
combining them to produce a vector representation of an image. In this they uses two methods namely T-embedding
to reduces the impact of unrelated matches on the image similarity and Democratic aggregation to explicitly limits
the interference between descriptors when aggregating them.
H. J´egou and O. Chum [20] proposed Different techniques are introduces to improve dimensionality reduction by
PCA for large scale image retrieval, they proposes an effective way to alleviate the quantization artifacts through a
joint dimensionality reduction of multiple vocabularies.
J. Philbin, et al [21] proposed descriptor-space soft-assignment. It improves the state of the art performance on
standard datasets by collecting information about image patches that is lost in the quantization step of previously
published methods.
G. Tolias and H. J´egou proposes a query expansion technique for image search, representation of the query is
obtained by exploiting the binary representation provided by Hamming Embedding image matching approach.[22]
R. G. Cinbis, J. Verbeek, and C. Schmid [23] introduced latent variable models for local image descriptors, which
avoid the common but unrealistic iid assumption. The Fisher vectors of non iid models are functions computed from
the same sufficient statistics as those used to compute Fisher vectors of the corresponding iid models. Using the
Fisher kernel we encode an image by the gradient of the data log-likelihood w.r.t. hyper-parameters that control
priors on the model parameters. This system involves discounting transformations similar to taking square-roots, by
including Gaussian mixtures over local descriptors, and latent topic models to capture the co-occurrence structure of
visual words, both improve performance.
Takashi Takahashi and Takio Kurita [24] introduced the mixture of subspaces image representation, which obtains
both high accuracy and low memory cost in large-scale image retrieval. This representation outperforms the state-ofthe-art FV-based approach in both plain and encoded representation. The distribution of local descriptors is modeled
for each database image, and the likelihood function of each model is used for matching a query to the database
images.
Mohammed Alkhawlani, et al [25] Proposed a system for CBIR, which uses local feature descriptors to produce
image signatures that are invariant to rotation and scale. This system combines the robust techniques, such as
SIFT(Scale Invariant Feature Transform), SURF (Speeded Up Robust Features), and BoVW( Bag-of-Visual Word),
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to enhance the retrieval process , Using k-means algorithm cluster the feature descriptors in order build a visual
vocabulary and SVM(Support Vector Machine) is used as a classifier model to retrieve much more images relevant
to the query efficiently in the features space.

III SYSTEM ARCHITECTURE
The proposed system can be roughly divided into following three blocks:
1. Feature Extraction using Local and MPEG-7 Descriptors
2. Feature Space Reduction using PCA
3. Cluster Formation Using K-means and Similarity Measure
The details of steps performed in proposed system are as follows:
Step 1: Get feature vectors of Training images in the dataset
The collection of feature vectors of images in the database called as feature database.
Step 2: Extract Features like CLD, EHD, SCD of images
Number of features are extracted from an image using descriptors.
Step 3: Aggregate / Combine all these features
Combine all extracted features of image such as color, shape, texture and other information into a vector.
Step 4: Apply PCA on these features
This method perform dimension reduction in feature spaces. Principle component analysis(PCA) consist of
image color reduction while 3 color component are reduced
information and then object orientation is done. It
data. Using standard deviation,

into one containing a major part of

mainly concerned with identifying correlation in the

variance, co-variance feature size is reduced.

Step 5: Calculate trained Matrix from PCA output
By applying PCA on features of an image the feature size is reduced, then calculate rained matrix from
generated PCA output.
Step 6: Train K-means for clustering
K-Means is a least-squares partitioning method that divide a collection of objects into

K groups. The

algorithm iterates over two steps: Compute the mean of each cluster.
Compute the distance of each point from each cluster by computing its distance from the corresponding cluster
mean. Assign each point to the cluster it is nearest to. Iterate over the above two steps till the sum of squared within
group errors cannot be lowered any more.
Step 7: Query Image
User provides image as an input to the system.
Step 8: Extract feature of query images
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Feature extraction done on given input image.
Step 9: Classify cluster of image
Using k-means algorithm classify images in the database as compared to query image
Step 10: Re-rank images.
Using similarity measure ranking of images is done.
Step 11: Retrieve relevant images
Provide relevant result as a output.
Following figure shows flow of the proposed system:

IV PERFORMANCE EVALUATION
1)

Precision : Precision is the ratio of the number of relevant images retrieved to the total number of irrelevant

and relevant images retrieved.
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2)

Recall : Recall is the ratio of the number of relevant records retrieved to the total number of relevant

records in the database. Recall is also known as sensitivity or true positive rate. It’s the ratio of correctly predicted
positive events

V CONCLUSION
The proposed system is expected to provide compact image representation for large scale CBIR. Firstly we extract
the multiple features from an image using MPEG-7 descriptors, reduce the feature space using principle component
analysis (PCA).By using embedding and aggregation we reduces the impact of unrelated matches on the image
similarity and limit interference between descriptors. K-means algorithm is used for image clustering which can
improve the performance of image retrieval. Using euclidean distance we calculate the similarity distances between
visual features and provide efficient searching.
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ABSTRACT
Images which is of high resolution have the type of plentiful statistical and detail information, which are useful
for detailed classiﬁcation. The predictable algorithm combine spectral cues, spatial contextual cues and spatial
location cues by using probabilistic potentials. By using equivalent potentials the split trainings of easy
classiﬁer is well applied. Experiments Hyper-spectral images display well-built depen- dencies diagonally
spatial and spectral neighbours, which are very helpful for classiﬁcation of hyper spectral image. Highresolution images have the type of abundant statistical and feature information, which are helpful for detailed
classiﬁcation. By using probabilistic potentials the classiﬁcation algorithm which is based on conditional
random ﬁelds(CRF) is existing algorithm merge spectral cues, spatial contextual cues and spatial location cues.
The unary potentials used on spectral cues and give the basic information about various land-cover classes. The
pair- wise potentials applied on spatial contextual cues, it deals with the neighbouring connections between
different pixels to deal with spatial smoothing. The higher order potentials deals with the spatial location cues.
The target pixel and its nearest training samples interacts in higher order potentials which consider the non
local range of spatial location. Useful information is provided for the classes that is similar to the other landcover types which confused with the other classes of spectral appearance. The CRFSS algorithm add spectral
cues, spatial contextual cues and spatial location cues in a CRF framework to offer contradictory in sequence
from changing perspectives, so in remote sensing images it address the common problem of spectral variability ,
so because of this classes of each class and the average accuracy is reflected.

Keywords: Conditional Random Fields, Detail preserving smoothing classifier, Markov random
field, Support vector machines.
I. INTRODUCTION
In remote sensing, main undertaking is land-cover classification. Hyper-spectral image classiﬁcation has a
demanding focus of land-cover classiﬁcation investigate because hyper- spectral image include rich spectral
quality, the categorization, identification and classification is done of land -covers which increase accuracy and
robustness [1]. To each pixel in an image a predefined semantic labelling is done in classification. This
procedure is also known as semantic segmentation. the different sensor platforms (such as IKONOS, Quick-
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Bird, and ROSIS) can provide profuse available data for accurate earth observation of high-resolution images.
urban planning, precision agriculture, security applications, and damage assessment for environmental disasters
these are the application domain of high- resolution remote sensing imagery.
A huge amount of images for various thematic applications are available for functioning imaging system.
1. Ecological science: To study land cover vary or to approximation biomass, biodiversity are used in Hyperspectral and spatial images.
2. Geological science: Properties such as composition and abundance are used to recover physiochemical
mineral.
3. Hydrological science: To resolve changes in wetland characteristics is used in Hyper-spectral and spatial
imagery.
4. Precision agriculture: To classify agricultural classes and to remove nitrogen content in Hyper-spectral and
spatial data for the point of precision agriculture[5].
5. Military applications: For objective detection the rich spectral spatial information is used.
To improve the performance of classiﬁcation and to make full use of the spatial information and spectral-spatial
classification many researchers have complete deal of endeavour. For spectral-spatial classiﬁcation the
probabilistic modeling methods have successfully used. And the probability map is ﬁrst obtained by pixel-wise
classification. Probabilistic modeling methods represents each land cover classes by each pixel. To consider the
spatial information the probability map is use of local filtering or extended random walker method [3]. To
implement smoothness in object-oriented classification method the another obvious way to regard the spatial
information. The goal of spectral spatial classiﬁcation the main object oriented classiﬁcation approach is to
merge the classiﬁcation and segmentation algorithms. In segmentation, divide the image into homogeneous
objects and then calculation of majority voting strategy is applied on the basis of pixel-wise classiﬁcation or
direct classification and this is used to give the labels of various land cover classes, taking objects as the basic
unit.

II. REVIEW OF LITERATURE
A detailed Literature survey[14] conducted by analyzing adequate papers on Image Processing which helps in
developing a new hyper-spectral image classiﬁcation algorithm is based on the discriminative conditional
random fields (CRFs) to the same time deal with the problems mentioned previously.
Mathieu Fauvel, Yuliya Tarabalka et all in their paper entitled Advances in Spectral-Spatial Classiﬁcation of
Hyper-spectral Images focused spectral spatial classiﬁcation of hyper-spectral images is addressed.
Morphological profile of the image, which contain characteristics about the size of the image, orientation, and
contrast of the spatial structures present in the image is ﬁrst used to derive in mathematical morphology. To
derive additional features for classiﬁcation are defined and used in the morphological neighbourhood. SVM
which is used to avail the spectral information and the extracted spatial information through that the
classiﬁcation is performed [2].
Gabriele Moser, Sebastiano B. Serpico, et all in their paper entitled Land-Cover Mapping by Markov Modeling
of Spatial Contextual Information in Very-High-Resolution Remote Sensing Images focused on the role of
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spatial- contextual information in the discrimination of land-cover classes has allowing for the Markovian,
region-based, and texture based approaches to the modeling of this information in land-cover classiﬁcation
techniques. Examples of processing results is obtained by classical and advanced Markovian classifiers in the
application, presenting diverse types of land covers and of spatial image behaviours [3].
Donald Geman ,Stuart Geman , et all in their paper entitled Stochastic Relaxation, Gibbs Distributions, and the
Bayesian Restoration of Images focused the role of Gibbs distribution, Markov random field (MRF)
correspondence it converse the energy usefulness is a more fitting and natural mechanism for represent picture
feature than the local characteristics of the MRF. For a variety of squalor mechanisms, with blurring, nonlinear
deformations, and multiplicative or preservative noise, the subsequent distribution is an MRF with a structure
similar to the image model[4].
Farid Melgani, Lorenzo Bruzzone , et all in their paper entitled Classiﬁcation of Hyper-spectral Remote Sensing
Images With Support Vector Machines focused the role of Hyper-spectral Remote Sensing Images, attend to the
problem of the classiﬁcation of hyper-spectral remote sensing data using support vector machines. In order to
consider the competence of accomplished classiﬁcation methodology. This aimed at assessing the properties of
SVMs in hyper-dimensional spaces and hyper-subspaces of various dimensionalities [5].
Vladimir Kolmogorov, Aseem Agarwala, Daniel Scharstein, Olga Veksler, Marshall Tappen and Carsten
Rother, et all in their paper entitled A Comparative Study of Energy Minimization Methods for Markov Random
Fields with Smoothness-Based Priors focused the role of Markov Random Fields where the increase of
proficient energy minimization algorithms for pixel-labeling responsibilities such as depth or texture calculation
is done. Algorithms such as graph cuts and loopy belief propagation (LBP) have established to be very
established. For example, such technique form the base generally all the top-performing stereo methods. Here,
represent a set of energy minimization benchmarks and use to evaluate the result excellence and runtime of
some common energy minimization algorithms[6].
Runsheng Wang, Ping Zhong, et all in their paper entitled Learning Conditional Random Fields for
Classiﬁcation of Hyper-spectral Images focused the role of Hyper-spectral images where Hyper-spectral images
reveal well-built dependencies across spatial and spectral neighbours, which have been establish to useful for
hyper-spectral image classiﬁcation. Over-smoothing and over fitting are the essential methods used to categorize
the hyper-spectral images using conditional random fields [7].
Jocelyn Chanussot, Jn Atli Benediktsson, Yuliya Tarabalka, Mathieu Fauvel, et all in their paper entitled SVM
and MRF Based Method for Accurate Classiﬁcation of Hyper- spectral Images focused the role of Accurate
classiﬁcation which current new challenges to image investigation and classiﬁcation refer the high number of
spectral bands obtain by hyper-spectral sensors enlarge the potential to discriminate corporeal materials and
objects, presenting new challenges to image analysis and classiﬁcation[8].
Runsheng Wang, Ping Zhong, et all in their paper entitled Modeling and Classifying Hyper-spectral Imagery by
CRFs With Sparse Higher Order Potentials focused on the role of Sparse higher order potentials which have
been proved to be very helpful for hyper-spectral image classiﬁcation, which expose the well-built dependencies
across spatial and spectral neighbours. Here, based on the CRF model it overcome the control of hyper spectral
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image classiﬁcation with sparse higher order potentials, which are mainly considered to merge complex
characteristics of hyper-spectral images [9].
Xiuping Jia , Guangyun Zhang et all in their paper entitled Simpliﬁed Conditional Random Fields With Class
Boundary Constraint for Spectral-Spatial Base-Remote Sensing Image Classiﬁcation focused on the role of
Class boundary constraint using Conditional random fields (CRF) to unite contextual information into remote
sensing classiﬁcation which introduced to remote sensing image classiﬁcation .In the experimental results the
advantages of the developed method are established using real remotely sensed data [10].
Konrad Schindler et all in their paper entitled An Overview and Comparison of Smooth Labeling Methods for
Land-Cover Classiﬁcation focused the role of smooth category methods in the inequity of land-cover classes
which assess that all methods previously over smooth when most capable, pointing out that there is require to
include more and more complicated prior information into the classiﬁcation process [11].
Liangpei Zhang , Yanfei Zhong, Xuemei Lin, et all in their paper entitled A Support Vector Conditional
Random Fields Classifier With a Mahalanobis Distance Boundary Constraint for High Spatial Resolution
Remote Sensing Imagery focused on the role of Mahalanobis distance boundary constraint is planned to perform
the undertaking for high spatial resolution (HSR) remote sensing imagery of classification [12].
Liangpei Zhang , Ji Zhao, Yanfei Zhong, et all in their paper entitled Detail-Preserving Smoothing Classifier
Based on Conditional Random Fields for High Spatial Resolution Remote Sensing Imagery focused the role of
HSR imagery is planned to apply the object-oriented strategy to Detail preserving smoothing classifier based on
conditional random fields (DPSCRF) in the CRF classification framework, thus combining the merits of both
approaches to believe the spatial contextual information and preserve the detail information in the
classification[13].
After reading and analyzing detailed survey, a new system of semi-supervised learning classification of CRFSS
algorithm using different potentials and merging spectral cues, spatial contextual cues and spatial location cues
is suggested through this paper.

III. PROPOSED SYSTEM
3.1 Problem Statement
By combining the spectral cues, spatial contextual cues and spatial location cues for high resolution images to
improve the effect of spectral variability using conditional random ﬁelds classiﬁcation using Semi-supervised
approach.

3.2 System Architecture
Unary, pair-wise and higher order potentials are used by the spectral cues, spatial contextual cues, and spatial
location cues respectively in the CRFSS algorithm. To recover the classification performance together they can
afford opposite information from altering perspective.
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Fig.1. Flowchart of conditional random field classiﬁcation algorithm combining spectral cues ,
spatial contextual cues, and spatial location cues (CRFSS).
The CRFSS algorithm is illustrate in state as follows.
1. By the location information the nonlocal similarity of the land-cover type are used to maintain the stability of
the image in spatial location cues. The spatial location cues are directly mould by higher-order potentials. In
remote sensing image classiﬁcation, which show the scenarios of same material with different spectra and
similar spectra from different materials in remote sensing images have the spectral variability which have a
significant influence. Based on the spatial dependency principle this occurrence is not likely to happen in a local
region [1].
Therefore, in spatial location cues the local regions are used to improve the result of spectral variability. The
higher order potentials it consider the non local range of interactions between the target pixel and the nearest
training samples for all classes, it based on the spectral similarity of same land cover classes of local region. It
also deals with the spatial location cues are changed from the spatial information which is used in spectralspatial classification algorithms.

2. The spectral and spatial location perspective it helps to improve the misclassification caused by the spectral
correspondence in remote sensing high resolution images, the spectral and spatial location cues afford the
opposite information of the land cover type. The CRFSS algorithm which is used in spectral and spatial location
cues include the class membership probabilities. In the unary potentials the spectral cues formulated class
membership probabilities. The higher order potentials deals with the spatial location cues and it give more
useful information for different classes. And these classes are easily confused with the land cover types, which
determine the class membership probabilities as of an additional point of view. So, all the potentials functions
are integrated in the CRFSS classiﬁcation algorithm based on the class membership probabilities [7].

3. To take the spatial contextual information into account the CRFSS algorithm take over the advantages of the
CRF mode, which is mould by pair-wise potentials to consider the spatial connections of neighbouring pixels.
To defeat salt-and-pepper classification noise and gain a reasonable classiﬁcation by the α-expansion
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presumption algorithm. The depiction of the potential functions in CRFSS to believe the spectral cues, spatial
location cues and spatial contextual cues information, conclusion by the graph-cut based -expansion algorithm is
achieve to predict the optimal labelling by reduce the energy function.
Due to the limitation of the size of the cliques the pair-wise CRF model has the complexity of capturing wide
range spatial contextual information. To labelling problem the richer spatial connections are more beneficial for
accurate model to advance the performance of the model, this measured by the higher order potentials in CRF
model. Multiple random variables are cliques in higher order potentials, so this has the higher modeling power.
The CRF model with higher order potentials is also called as higher-order CRF.

IV. SYSTEM ANALYSIS
To consider the spatial contextual cues information and to improve the spectral variability the CRFSS algorithm
is proposed. The CRFSS algorithm consist the spectral cues, the spatial contextual cues information, and the
spatial location cues with using different potentials [5]. Collectively, it can give corresponding information
about different land cover classes from various perspective, and it can help to improve the contact of spectral
variability of remote sensing image classiﬁcation to advance the performance.
1. Unary Potentials
For single image site the unary potentials are used to model and categorize observations. The observed
spectral values are used to show the complex information and it cannot be fully form of Gaussian
distributions for the task of hyper-spectral image classification. The unary potential is low in case of
equivalent pixel individual accurately classified with a high degree of assurance [8]. The land cover class
label of pixel is usually reduces the energy when the assurance of pixel of taking class label is high. The
penalization is occur in unary potentials and is high when the pixel is misclassified.
2. Pair-wise Potential
Based on the spectral cues information of pixels and segmentation are independently performed in a pixel
wise classiﬁcation. The SVM pixel wise classifier technique is used to efficiently handles the hyper spectral
data. While segmentation of region all the pixels are assigned to most frequent class in the region. To deal
with pair-wise potentials mainly focus is on ability to set contextual information. By considering the
previous analysis about contextual information of hyper spectral image, it seems that with the high
probability it assumes that neighbouring sites will be from same land cover type. By considering the
labelling field and observation field the pair wise potential models give the spatial contextual information
between each pixel.
3. Higher-Order Potentials
Higher order cliques are the energy minimization based method. It is used to solve the problems that assume
the energy represent in terms of unary and pair wise potentials. To unable capture the rich statistic of natural
scenes assumes that restricts the representation power of these models .The complex interactions of random
variables has the capability in higher order cliques [9].
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4.1 Limitations
1. High resolutionary images only used to perform the classification.
2. The dataset should be trained partially before performing the classiﬁcation of high resolution images.
3. While capturing the high resolution images using satellite then the images affected by cloud coverage.
4. And images acquire clearly during day time.

V. EXPERIMENTAL SETUP AND RESULTS
5.1 Experimental Setup
The Pavia Center ROSIS (Reflective Optics System Imaging Spectrometer) Dataset captures a different urban
images. This is urban image has spatial resolution of 1.3m and the size of spatial image is 1096 by 715 pixels. In
this 102 bands are used in spectral image [1].

5.2 Results
These results contain the dataset of ROSIS sensor and has the accuracies like Overall accuracy and Average
accuracy. These accuracies are in percentage form. SVM, SVRFMC, DPSCRF, CRFSS (Supervised) all these
are previous algorithms which contain different technique of classiﬁcation. And in addition to that CRFSS
(Semi- supervised) algorithm is implemented and the Overall accuracy and Average accuracy are measured in
this paper as shown in Table I.
TABLE I
ACCURACIES FOR THE PAVIA CENTER ROSIS DATASET

These are the graphical representation of Overall Accuracy and Average Accuracy. Different previous
techniques are shown such as SVM, SVRFMC, DPSCRF, CRFSS (Supervised) and the technique which is
implemented in this paper is CRFSS (Semi-supervised). This is the graph of Overall accuracy, here by the
comparison of all previous techniques CRFSS (Semi-supervised) algorithm has the highest overall accuracy.
CRFSS (Supervised) and CRFSS (Semi-supervised) algorithms has very less difference in accuracies.
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Fig. 2. Overall Accuracy

Fig. 3. Average Accuracy
This is the graph of Average accuracy, here by the comparison of all previous techniques CRFSS (Semisupervised) algorithm has the highest average accuracy. CRFSS (Supervised) and CRFSS (Semi-supervised)
algorithms has very less difference in accuracies.

VI. CONCLUSION
In this paper, the process is to integrate spectral cues, spatial contextual cues and spatial location cues of high
resolution images using conditional random fields (CRFSS). Each cues has it’s different focus and provide
complementary information of pixel label about land cover classes. It improve the classiﬁcation of spectral
variability with the help of unified probabilistic CRF framework. Probabilistic CRF framework contains
different potentials like unary, pair-wise and higher order potentials, each potential has different focus and
perspective. So, it leads to improve the misclassification occur because of spectral variability. With these three
potentials classification improve by combining spectral, spatial contextual and spatial location cues.
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ABSTRACT
One of the earliest and continuing problems with electricity distribution systems is AC power line disturbances on
customer premises due to various known and unknown reasons. Lack of information at the base station (33kV substation) on the loading and health status of the 11kV/415V transformer and associated feeders is one primary cause
of inefficient power distribution. Due to absence of monitoring, overloading occurs, which results in low voltage at
the customer end and increases the risk of frequent breakdowns of transformers and feeders. In fact, the transformer
breakdown rate in India is as high as around 20%, in contrast to less than 2% in some advanced countries.
In the event of a fault on any feeder section downstream, the circuit breaker at the 33kV substation trips (opens). As
a result, there is a blackout over a large section of the distribution network. If the faulty feeder segment could be
precisely identified, it would be possible to substantially reduce the blackout area, by re-routing the power to the
healthy feeder segments through the operation of switches (of the same type as those for load management) placed
at strategic locations in various feeder segments.

I INTRODUCTION
The power lines disturbances are mainly caused by heavy loads like compressors, welding machines etc. and short
circuits due to mishaps. This imbalances the three phase power transmission line due to overloading of any
particular phase, which has great impact on highly sensitive loads. This imbalance sometimes causes the failure of
fuse in the main distribution box (the station where 11 KV 3 Wire AC Supply is converted to 4 wire 415V Supply)
The fault in power transmission line network are hard to diagnose specially when the distribution is through
underground cables, with this case the technician has to check entire nodes preceding on that node, this process
takes hours for fault diagnosis and corrective action, so it is necessary to implement fault detection system in
transmission line network.
The fault detection system can be implemented for three phase electrical distribution system. A practical prototype
system can be implemented for fault detection in power system and also the system can be successfully designed
using 8-bit Microcontrollers, which allows the detection of faults. Continuous monitoring of the three phase
parameters such as voltage, current and energy consumed can be done using data logging system on the PC screen
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through hyper terminal. There will be communication between the host stations (Main Substation) and Distribution
boxes under using standard wireless protocol. Communication can be done via RS 232 UART Port.
This Project introduces the intelligent system which continuously monitors the 3 phase supply 415V with rigidly
equipped Voltage and current transducers and a wireless transmitter. The device will only record the data when
interruption occurred and signals the nearest substation that exception has occurred inclusion of real time system
records all the data of incident like date, time, type of fault, line imbalance, single phasing, overloading etc.

II BLOCK DIAGRAM

3 phase supply line

C.T. &

Power line
parameter
metering and data
logging system

P.T.

Wireless
transmitter

Display
unit
(optional)

Control system for fault
alarm , event logging,
warning ,etc.

Radio
receiver

Display
unit
(integrated parts of
CS)

Fig.: Generalized Block Diagram of System
III CONSTRUCTION
Sr.No.

Device

1

Microcontroller 18F4520

2

865MHz Transmitter and Receiver Module

Function
To send the command to transmitter
and receiver and display the message
on LCD screen.
The modules receive data from the
Microcontroller,
transmitter
transmits the message and receiver
receives it.
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4

Opto-Coupler/ Opto-Isolator
MCT2E
LCD Display

5

Voltage Regulator

6

Level Float

7

Temperature Sensor LM35

8

PCB- Motherboard PIC
Application board

9

Regulator 7809

10

Various cables

3

To reduce the voltage level up to
12V.
To display the message.
To regulate the voltage in each
section.
To indicate oil level in the
transformer.
To check the temperature of
winding.
To mount the components.
To regulate the voltage in each
component.
To connect circuit and transmit
message.

IV WORKING
Initially at power ON, the microcontroller 18F4520 will get initialized. The LCD initialization will take place. The
welcome message may occur on LCD. The initialization data will be sent to PC through serial communication. The
parameters data will be with reference to date time. After every 5 second the data will be logged. The transmitter
system will be installed at 11KV/415V feeder where the total distribution is done. Also, separate microcontrollers
are used for every individual feeder. This microcontroller will separately monitor available at the individual area.
The feeder health status will be available on the local display. These units will be sent to the sub-station with
wireless communication.
The 865MHz transmitter and receiver modules are used for master (Substation) & slave (11KV/415V Feeder)
communication. The master slave communication is for detection of location of feeder for diagnosis purpose to
locate feeder with fault. The power line parameters will be sensed. It will be sent to the substation. If the fault occurs
then the failure of the feeder can be exactly located. Thus, we can find theft of electricity. This clear information will
be available on PC of substation.

V COST OF PROJECT WITH EQUIPMENTS
Sr.No.

Equipment

Quantity

Cost (₹ )

1

Level float-20mm

1

250

2

IC PIC18F4520

1

450

3

IC Max 232

1

40

4

Opt coupler

3

75

5

LM35 sensor

1

60

6

865MHz wireless module (Transmitter &

2

1200
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Receiver)
7

Capacitor

25

50

8

Diode

25

40

9

Resistor

45

45

10

Opt-Coupler MCT2E

3

75

11

Toggle switch and push button switch

2

20

12

Wooden board

1

60

13

Flat board cable with connector for display

1

40

14

Regulator 7805

1

30

15

16

Motherboard

PCB

designing

and

1

development
Current and voltage sensing PCB designing
and development

1250

1

1000

17

LCD display 20x4

1

500

18

RS 232 Cable

1

250

19

RS 232 to Microcontroller cable

1

200

Total

5635/-

VI CONCLUSION
From our project so far we have studied lots of things from literature survey to design on paper. Our work towards
completion of this project will result in build of a well equipped system for future power grids. This project will not
only focus on monitoring & maintenance of HV line but also will be capable of taking intelligent decision at worst
case situations. We will be hoping for the best result from our engineering prototype of this project.
6.1 Advantages:


Ease of maintenance: Maintenance work will get reduced significantly, as fault gets diagnosed in less time, data
about exact time and location of fault will assist the electricians take necessary actions immediately without
wasting time thus to restore power as early as possible.



Real time monitoring of faults: Inherent ability of monitoring can prove as significant advantage for monitoring
of parameters like voltage, current etc. to detect disturbances in real time, the fault will be logged as it occurs.



Intelligent decision system can be deployed: Using this system the smart decision system can be implemented to
auto isolate the line from the main substation when situation is out of control and risk of damage to the
Distribution link or node.

85 | P a g e



Protection against natural lightening can be done: Real time monitoring of voltage parameter can detect the
lightening during rainy seasons thus disconnecting the supply temporarily will definitely help in protecting
customer appliances from over voltage.



Compatible with existing system and software: The backward compatibility to the existing system makes it
absolutely feasible to implement on current distribution line without any major modifications.

6.2 Applications


3-phase line fault detection: Faults in a particular line can be detected and the necessary information is sent to
the main station.



Power grid system monitoring: Recently, developments in solar and wind energy harvesting technology have
led to the need for efficient monitoring of power grids.



Power quality improvement program: As heavy loads (inductive) creates switching transients affecting the
overall power quality, thus the system will monitor power line parameters and will isolate particular node from
the line.



In industries for monitoring the health status of motors and transformer.

6.3 Future scope & Developments
In this era of 21st century the demand of the automation is significantly increased due to advancements in the IC
technology, it is now possible to control several things using single chip application specific IC’s. Our project is
expected to have much development in coming future. Thus during the initial work of our project we found some
margins of improvements. Those are:


Use of centralized monitoring system can reduce overhead of monitoring at each station.



Use of GSM technology can reduce effect of Electromagnetic interference, thus by relaxing stringent
requirements of shielding.



Adaptation of latest mobile technology for software interface can make use of Smartphone as a monitoring
device.



Integration to Google’s android can make the system user friendly among the wide platform.
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ABSTRACT
The component on which we are working is called as front fork. It is used as a suspension system in vehicles. The
process on which we have studying is the process of front fork production process in companies. So once the front
fork assembly process is completed, some parts are rejected. The reasons for rejection vary. One of the prominent
reason is the presence of Dust Seal Gap between the outer-limb and the Dust Seal component. The rejected parts
are then sent for rework. This paper summarizes the study of the defect and its analysis part.

Keywords– Front Fork, Suspension System, Rejected, Dust Seal Gap, Rework.

I. INTRODUCTION
Our main aim for the project is to find solutions to reduce the number of rejetionss due to Dust Seal Gap Present
Between. The outer limb and the Dust Seal component. The analysis helps any of the companies for their yield
production. It would help to reduce the rework cost and increase the customer satisfaction for the product. The scope
of the project is to study the process of the assembly line and study the various parameters that might affect the dust
seal gap defect. After this, we shall focus on the main parameters and try to see if modifying the parameter/part of
the process can bring in the reduction in the defects.

II. USE OF A FRONT FORK
A front fork is one of the most important parameter in drive technology. It is used as a suspension system in vehicles
for absorbing shocks during running vehicle. This suspension system helps other parts of vehicles from heavy
damage and also gives comfort riding to vehicle driver. It is fitted in front side of vehicle in chassis. All front
accessories are fitted in front fork. It is designed to handle shock impulses and dissipate kinetic energy. The sole
purpose of a front fork is to damp spring oscillations. As the vehicle goes along the road irregularities the spring
absorbs the road shocks, oil flows in the fork and thus the required damping of the shock is provided.
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III. COMPONENTS OF A FRONT FORK
The following figure represent the components which are used during the production process of a front fork

IV. DEFECT DESCRIPTION

The dust seal gap defect is really undesirable as it affects the functionality of the front fork. It allows the seepage of
dust inside and affects the retraction of the limb which is one of the core functionality of the limb in the motorcycle.
The above figure shows two limbs. Out of which the first limb is OK limb as the dust seal is firmly pressed with the
outer tube. Whereas the second limb is a DEFECTED limb as there exists a gap between the dust seal gap
component and the outer tube. The gap may be uneven meaning only existing in some sides of the seal or in some
extreme cases, the gap maybe present throughout the circumference of the seal. Most of the defects are of the former
case as described above.

V. DEFECT COMPONENT

The component or part due to which the defect occurs is termed as DUST SEAL. Its main function is to protect the
oil seal from dust contamination so it must br firmly pressed with the surface of the outer tube.
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VI. MACHINE ON WHICH THE DEFECT OCCURS
6.1.Dust seal pressing machine
In producing a front fork in any of the company’s material has to pass through many of the machines in the
assembly line like spinning machine, m-10 torquing machine, DU bush pressing machine, leak testing machine bolt
cap torquing machine, oil filling machine and many more. Out of this machine there is a machine called DUST
SEAL PRESSING MACHINE. On this machine the Dust seal component is pressed on the surface of outer tube
along with pressing of oil seal and insertion of circlip.

6.2.Sequence of operations of the machine
1

Pick up the limb from the limb stand and place on the bottom locator of the machine

2

Pick up the thimble and place it on the inner tube for oil seal insertion.

3

Pick up the oil seal from the greasing station by rotating it and check for grease on it also check the presence of
getter spring on it insert through thimble in outer tube

4

Pick up next oil seal and place it on the greasing fixture
Remove the thimble and insert the oil seal pressing locater through inner tube Align the limb in the ball catch
arrangement until it locks

5

Press both the buttons for pressing the oil seal. After oil seal pressing pull back the limb and remove the
oil seal pressing locator.

6

Pick p the circlip and engage the same in groove of

7

The outer tube. Make sure it should be properly sit in groove.

8

Pick the dust seal from tray and insert the same in the limb.

9

Pick up the dust seal pressing locater and insert in the limb.

10 Align the limb in the ball catch arrangement until it locks. Press both the buttons for pressing the dust seal.
11 Pull back the limb and remove it from the bottom locator. Check the gap between dust seal and outer tube if
there is no gap place it on stand for next operation. If not place it in rework bin.
12 0il seal and dust seal storage should be in closed container box when not in use.
The pneumatic pressure of the machine is 3 – 6 bar.
Sequence of operation: Limb Assembly, Oil seal, Circlip, Dust seal.

VII. NEED OF REDUCING THE REJECTION QUANTITY
7.1. Problem in function:
It allows the seepage of dust inside the limb, due to which the oil in the limb gets contaminated, and affects the
retraction of the limb which is one of the core functionality of the limb in motorcycle.
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7.2. Problem Faced By Company:
This defect increases the rework cost of the company required for production, it affects the production rate of
company, it affects the reputation of the company if such products are dispatched in the market.
So it is necessary to reduce the reduction rate.

VIII. PROCESS FLOW CHART FOR PRODUCING A FRONT FORK
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IX. ANALYSIS PHASE

Based on the fish bone diagram, we first drew the control impact matrix to analyze what are the cause that can be
prioritized based on where they fall in the control matrix. We took help of the quality department to knoe the scale
on which each cause will fall in the control matrix for us to decide the subsequent plan.
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X.CONTROL – IMPACT MATRIX CHART
CAUSE – VALIDATION PLAN
Based on the fish bone diagram and the above prioritized matrix, we had identified certain action points to initiate
and find out the subsequent results. Based on the discussions, we started with the cause validation plan so that
appropriate analysis can be done with the respective actions from our side.

For few of the causes, which were in our control and had high impact, we collected the data and used the statistical
analysis and for rest of the causes which we fad less control, we followed the Gemba process to brainstorm with the
respective department.
The details of validation of all causes in the cause and effect diagram are summarized below:
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SUMMARY OF VALIDATION OF PLAN

XI ANALYSIS OF THE ACTION TAKEN
A: ANALYSIS 1: LOW PRESSURE.
We had found that during the set of operations where the dust seal is pressed, there was input of pressure. To rule
out this as one of the cause, we had the pressure increased from the existing four bar to six bar which is the
maximum pressure. We found that this had no significant change in the reduction of defects.

B: ANALYSIS 2: HYPOTHESIS TESTING (CHANGE IN DURATION OF TIME)
Regression test is used here to establish a mathematical relationship between two variables (problem and its
cause)and can be used for comparative analysis to determine how much variation is caused in the dependent variable
(problem) in proportionate to the variation caused in the independent variables (causes) and hence determine the
major cause of the problem using R – square value.
The existing timing that is used by the operator to press the dust seal in the outer limb is 2 seconds. We increased the
timings for a period of 15 days (from Day -11) in the month of January, 2017 s shown below.
Pressure applied for 2 Seconds

% Rejection Quantity More

`

Pressure applied for 3 and 4 Seconds

% Rejection Quantity Less

This charts show that when the pressure is applied for 2 seconds the rejection quantity of the defect was more, and
when the pressure is applied for 3 to 4 seconds decrease in rejection quantity is observed. Thus this study shows that
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there exists a relationship between the pressure and the duration for whivh the pressure is applied. Thus we saw a
fall in the rejection quantity.

C: ANALYSIS 3: CHANGE IN DESIGN OF NULON LOCATOR.
The moment of truth for the crucial operation concerning our project is when the nylon locator touches the dust seal
component and in-direct the pressure is applied upon the points of contact. We observed that the existing nylon
locator was only applying pressure on the circumference and not on the collar of the dust seal. This feedback was
taken by the quality department and then they came up with a modified nylon locator as shown below :
CHANGE IN DESIGN OF NYLON LOCATOR

The above figure shows the design modification of the nylon locator. In the old nylon locator the pressure was
applied only on the circumference of the dust seal during the dust seal pressing operation due to which the dust seal
would buldge out and there would be seen a gap. So a new nylon locator is designed as per the design of the dust
seal, a sliding or curve surface is provided on the new nylon locator. The green colour as seen in the new modified
nylon locator shows a indication of sliding or curve surface so produced in the new design of nylon locator. The
result was seen that the pressure was applied on the circumference as well as on the collar of dust seal during the
dust seal pressing operation process on the machine.
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Thus the proposed had desirable change in rejection quantity.
C: PROBLEMS RELATED TO SUPPLIER OS VENDOR INFORMATION.

XII CONCLUSION
This case study project was carried out by us in GABRIEL INDIA LIMITED, NASHIK. The implementation of the
solutions helped the company to reduce the rejection rate from 89% (ppm) to 21% (ppm). Solution implementation of
the nylon locater modification, time and pressure study has proved to be successfully established and proved. Thus the
aim of the study project was to help any company increase their productivity by solving the problems. This study
project would surely help to solve the problems in any of the companies. At last we succeeded in falling down the
rejection quantity and help company to solve its problem.
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ABSTRACT
The paper presents the detailed information about ‘design and fabrication of 6-way drilling machine. We have
design this machine by making modification in radial drillingmachine for the drilling of different sizes straight
& angular cylindrical holes as per requirements for industry.

Keywords: Drilling Machine, Lead Screw, Supporting Frame, Guide Ways, Electric Gear Motor,
Spur Gear, Drill Vice

I. INTRODUCTION
In the 19th century, industrial revolution takes place. After that industries are developed on the large scale.
Products are required to produce by the mass production techniques to reduce the cost. For that purpose
different techniques are developed. As many processes have to take place simultaneously, there is need for the
help in working. For doing different work we need help. Special purpose machines are developed for thisIn the
field
Technology, every day a new technique is ruled. It has his own characteristic due to which we have to adopt it.
Today is the World of “New Technology” which we have to take in practice. Machineries is. one of the areas in
the development. Machines are widely used in the Mechanical field. In the mechanical Industries, machines are
widely used for the art of wing assembly, material handling, coating facility, manufacturing processes (cutting,
drilling, welding etc.).s.
So we are going to make a machine for 6-WAYS DRILLING MACHINE TABLE&make it multipurpose &
should be used as drilling machine is simple to maintain easy to operate. Hence we tried our hands on “6WAYS DRILLING MACHINE TABLE” to drill straight as well as angular direction in plywood, thin metal
plates etc.

II. PROBLEM DEFINITION
The conventional drill machine has two main parts first drill head & another is drill table. Assembly normally
involves tedious work while adjustment of drill table during job holding also there is problem in inclined hole
drilling. To overcome this problem we can do the project on design & fabrication of 6-ways drilling machine
table with auto feed drill machine which is capable of drilling straight as well as inclined hole
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2.1 Objectives
 To reduce the man power & efforts in drilling operations.
 To maintain the accuracy in drilling process.
 To develop automation unit for the drill so that m/c can easily be adopted in today’s
 Automated plants
 To performed the most rigid operation with high speed drilling in any types of drill profile.

III. FIGURES & TABLES
3.1 Process flow chart & work methodology to solve the problem:
 The below flow chart shows the sequential operation/steps that will be performed during the project
process.

3.2 Nomenclature of drill tool.

3.3 Process sheet
3.3.1 PART NAME: Mounting table frame.
Part weight – 5 kg
Part material – M.S.
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Part quantity – 1
Part size –(500X380) MM

Sr. No.

Operation

Machine

Tool

Time

1

Cutting the material as per

Power Hacksaw

Hacksaw Blade

30 min

Welding the frame as per

Welding

Arc Welding tool

45 min

required size.

Machine

Grinding the frame

Grinding machine

Grinding machine

20 min

our required size.
2

3

3.3.2 PART NAME: Slider power screw.
Part weight – 0.5 kg
Part material – M.S.
Part quantity – 03
Part size – dia: 50mm, length:370 mm
Sr.no.

Operation

Machine

Tool

Time

1

Cutting the material as per

Power Hacksaw

Hacksaw Blade

90 min

Welding the frame as per

Welding

Arc Welding tool

75 min

required size.

Machine

Grinding the frame

Grinding machine

Grinding machine

45 min

our required size.
2

3

3.3.3 PART NAME: Circular base plate
Part weight – 0.5 kg
Part material – M.S.
Part quantity – 01
Part size – dia: 210mm
Sr. No.

Operation

Machine

Tool

Time

1

Cutting the plate as per our

Gas weld

Gas gun

20 min

Welding

Arc Welding tool

10 min

Grinding machine

05 min

required size.
2

Welding the screw to plate.

machine
3

Grinding the power screw with

Grinding machine

blade.
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3.3.4 PART NAME: Jaw holding base plate.
Part weight – 0.4 kg
Part material – M.S.
Part quantity – 01
Sr. No.

Operation

Machine

Tool

Time

1

Cutting the plate as per our required

Cutting machine

Cutting machine

20 min

Welding

Arc Welding tool

10 min

Grinding machine

05 min

size.
2

Welding the hinge to plate.

machine
3

Grinding the plate with blade.

Grinding
machine

4

Drilling the holes for fixing the jaw.

Drill machine

Drill machine

10 min

3.4 Working
Our 6-ways drilling machine table with auto feed drill machine has two main parts first drill head & another is
drill table. Job holding table assembly normally involves six ways work piece moving adjustments, while
adjustment of drill table during job holding also in inclined hole drilling. In this project job moves in 6-ways as
shown in fig.3.1. Having co-ordinates of moving drilling machine table with auto feed drill machine which is
capable of drilling straight as well as inclined hole which is requirements for industry. The motion of drill table
as given below,
1) Linear +X & -X.
2) Linear +Y & -Y.
3) Linear +Z & -Z.
4) Clockwise +Z & Anticlockwise –Z.
5) Angular Inclination about X-axis.
6) Angular Inclination about Y-axis.
In additional it provided auto feed drill machine at upper side of the drill table which can give drill machine feed
by using motor & linear Guide ways Up & Down.

3.5 Detail model
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Fig: working model of 6-way drilling machine

Fig: inclination of fixture

Gear arrangement

Drill machine
Inclined
fixture

Power screw
X- Axis base
plate

Main base
plate
Y-axis base
plate

Fig: detail model of 6- way drilling machine
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V. CONCLUSION
ADVANTAGES & APPLICATIONS
5.1 Advantages:
1) It provides multiple drilling sizes & types of the holes.
2) The operation of the new drill machine is well controlled.
3) Complex shapes can be drill as per requirement easily.
4) Well balanced system.
5) It approximately having higher efficiency that of old machine in low cost application machine.
6) It minimizes misalignment & less floor space is required.
7) Only simple support structures are required Design & fabrication is easy.
8) It is a faster process of drill.
9) Wide variety of materials can be drill easily.
10) Highly accurate profiles drilling can be easily obtained.
11) More accurate and economical in mass production.
12) A finished work pieces are made within less time.

5.2 Applications:
1) It is used for Drilling of all types of plywood, wooden mater
2) It is used reaming, counter boring for higher finishing for drilling metal
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ABSTRACT
Our country is one of the gravest countries in the world which have most serious geological disaster. Day by
day the geological disaster gets worse, and endangers people’s lives and property directly, affects the sustainable
development of our society’s economy. There appears frequently some natural phenomena such as the mountain
collapse, mountain slide and so on along the line of railway, which badly threaten the traffic and transport safety of
the railway. The slide and collapse can destroy the line, prevent the train from running, endanger the station, smash
the station house up; destroy the railroad bridge and other facilities, cut off the tunnel, destroy the bright cave .To
build a set of perfect and reliable system for monitoring and pre-alarm in long-range and real-time along railroad
lines with dangerous mountains has extremely important significance. At present, the methods used for solid
monitoring are mainly some traditional monitoring methods, which exist problems of low degree of automation and
poor efficiency in common; since imported high- accuracy gauging device whose price is so expensive that it is
unsuitable for long-time observation in field scene, and harmful for extension

to popularize.

Keywords: Automation, Sensor

I. INTRODUCTION
The aim of the project is to develop an efficient train monitoring and protection system. A classification of accidents
by their effects (consequences); e.g., head-on collisions, rear-end collisions, derailments. Head on collision; one type
of train accident is when two trains collide front face with each other or train colliding on the same track from
opposite ends called head on collision. Rear end collision; the other kind is when a train collides into the other that is
in front of it, called a rear end collision. Derailments plain track; a train may derail on a simply straight track that
may cause the train accident. Curves; derailment of a train is more common when there is a curve on the track
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causing an accident. Junctions; a train may also get derailed on a junction, which is the place where two tracks
converge into one, or one diverges into two.

Accident contributors such as train visibility advance signs, active warning, driver behavior, driver distraction and
risk taking have been identified as common human factors contributors to vehicle train grade crossing accident.
Factor includes highway and railway characteristic are contributing factor to accident at RLC. The environmental
factors are snow, heavy rain, fog, or blowing snow, which collision the train. The three main factors contributing to
accidents at RLC is basic safety engineering studies, human factor, engineering factor, and environment factor. The
taxonomy of railway intersection accident contributors was created to generate hypotheses and deduction about
specific cases and common patterns of accident contributors.

II. BLOCK DIAGRAM

III. SYSTEM AND METHODOLOGY
The accidents at unmanned level crossings and collision of trains running on same track are the major accidents in
railways which cause heavy human causality and damage to train. Hence it is proposed to develop a fail proof
system to avoid such accidents. The unmanned level crossing is fitted with obstacle sensor and automatic gate
closing mechanisms and Zigbee. The PC in the master control room will receive information via Zigbee from the
train and continuously estimate the distance between the train and the unmanned gate.The same track and estimate
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the distance between two consecutive trains running on same track and transmit this information to corresponding
train.Upon receiving the information regarding the distance of previous train, the speed of the train is automatically
decreased or increased or if the distance is very less the train is stopped.

IV. ADVANTAGES.DISADVANTAGES & APPLICATIONS
Advantages:
1.

This system does not create any harm to passengers.

2.

It is simple to design.

3.

This application is very useful in any place or area.

4.

This application is easy to install and easy to operate.

5.

Manpower can be saved.

6.

More reliable than manual Operation.

Disadvantages:
1.

One time investment of cost.

Applications:
1.
2.

Vehicle tracking system.
Fuel tracking system.

3.

Patient Monitoring System.

4.

Bio-Feedback control of robotics and applications.

5.

Alert SMS.
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V. CONCLUSION
Level Crossing protection systems is developed using microcontroller to give additional safety shield at manned and
unmanned level crossings, through an audio-visual indication to road users. The automatic railway gate controller
thus can be used in unmanned level crossings to reduce the occurrence of accidents. Since the design is completely
automated it can be used in remote villages where no station master or line man is present .
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ABSTRACT
This paper presents a system for person identification using various basis functions of wavelet transform to extract
palmprint features. The palmprint image has been viewed as a texture image. The local features from the extracted
region of interest (ROI) of a palmprint represent the textural information present in the palmprint image in better
sense. The time-frequency representation of a signal is provided by wavelet transform. Hence in this work various
discrete wavelet basis functions for textural decomposition up to third level have been used. The feature vectors of
size 256×1 have been extracted from the ROI and used as the feature map. Performance of the algorithm has been
tested using PolyU database. Various wavelets are compared in terms of recognition efficiency and computational
complexity for personal recognition using palmprint as biometrics.

Keywords: palmprints, discrete wavelet transform, wavelet basis functions, region of interest, Euclidian
distance.
I INTRODUCTION
The identity of a person based on the physiological or behavioral characteristics is provided by biometrics. Various
biometric technologies have their own pros and cons. Every biometric technology finds its own application area [1].
One of the well known biometrics systems having very high accuracy is iris based system [2]. The basic
shortcomings in these systems are high cost of iris acquisition system and high failure to enrolment rate andalso
these systems require higher cooperation from users. Due to the simplicity, low cost and good accuracy of
fingerprint recognition systems, they are most widely used in the world. Small amounts of dirt or grease on the
finger may affect the performance of fingerprint based system. Hand geometry based systems suffer from low
accuracy and high cost. Ear based recognition has a problem of ear being partially or fully occluded due to hair or
cap [3]. Face based recognition systems are low cost, requiring only a camera mounted in a suitable position like the
entrance of a physical access. In spite of such advantages, face based recognition systems are less acceptable than
fingerprint or palmprintbased systems [4].
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Palmprint is the region between wrist and fingers. Palmprint has features like wrinkles, principle lines, delta point,
datum points, minutiae points, singular points, ridges and textural pattern that can be considered as biometric
characteristics. Palmprint based identification system in comparison with other biometric systems have advantages
like stable and unique features of human hand, needs very less co-operation from users for data acquisition, nonintrusive collection of data, low cost devices for data acquisition, low resolution images provide high accuracy,
palmprinthas a larger surface area for feature extraction, computation is much faster at the pre-processing and
feature extraction stages, most acceptable, reliable human identifier because the print patterns are not found to be
duplicated even in mono-zygotic twins [5].
Palmprint image acquisition uses offline and online methods. In offline the palm is painted with ink and put it on
paper whereas in online method CCD-based palmprint scanners are used. These digital scanners [6, 7] capture high
quality palmprint image which is further preprocessed to segment the centre of palmprint used for feature extraction.
These features can be used for matching. Many features of a palmprint can be used to uniquely identify a person. In
feature extraction low-resolution palmprint recognition approaches can be broadly classified into three categories
ashybrid, holistic and featurebased methods. Holisticbased palmprint recognition approach use original palmprint
image as a whole to extract the features, which can be further divided into subspace-based [8], invariant momentbased [9], and transform-based methods [10].In feature-based approaches, the local features of palmprint are
extracted for efficient palmprint recognition. The hybrid approaches use both holistic and local features to improve
the recognition accuracy and matching speed. Kong et al [11] used 2-D Gabor filter to obtain the textural
information. Field et al [12] proposed Log-Gabor filters to overcome the bandwidth limitation in traditional Gabor
filters. Zhiqiang et al [13] proposed Gabor feature-based two-directional for palmprint recognition which is effective
in both recognition accuracy and speed. Meiru et al [14] proposed discriminative local binary patterns statistic for
palmprint recognition. J. You et al [15] introduced a texture-based dynamic selection scheme facilitating the fast
search for the best matching of the sample in the database in a hierarchical fashion. Wong et al [16] applied different
Sobel operators with threshold to represent feature vector. In transform-based feature extraction methods Discrete
Cosine Transform [17], Discrete Fourier Transform [18], Wavelet Transform [19], contourlet transform [20] are
used.

II BLOCK DIAGRAM OF THE SYSTEM
Person identification system using palmprints operates in two modes namely enrolment phase and identification
phase. In the enrolment phase, several palmprint samples of the persons are passed to the system. The samples
captured by palmprint scanner are passed through pre-processing and feature extraction to produce the templates
which are then stored in the database. During recognition mode, the query palmprint image is passed to the system.
These query palmprints passes through pre-processing, feature extraction and comparison with the templates already
stored in the database to find correct match. Block diagram of thepalmprintrecognitionsystem using Wavelet
transform is as shown in Figure 1. It contains five modules such aspalmprint acquisition, preprocessing, feature
extraction, storage and matching with the query imprint. Palmprint image is captured with the help of palmprint
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scanner which is then converted into a digital imprint and is transmitted to a computer for pre-processing. In preprocessing a co-ordinate system is set up on basis of the boundaries of fingers so as to extract a central part called as
ROI of a palmprint for feature extraction. Various basis functions of wavelets have been applied to extract textural
information from the central part. These textural features are then compared with the features stored in the database
as the templates of imprints during the enrolment phase. In order to find the close match between the query
palmprint and the template imprints stored in the database a distance measure is used.

Pre-processing
(ROI selection)

Feature
extraction
using
Wavelet
transform

Query image

Matching

Match or
Non-match

Feature
Vector from
database

Figure 1 Block diagram of the wavelet based palmprintrecognition system
III THEORETICAL ASPECTS OF WAVELET TRANSFORM
The time-frequency representation of a signal is provided by wavelet transform. It is used to overcome the
shortcomings of the short-time Fourier transform (STFT), which can be used to analyze non-stationary signals. The
main limitation of the STFT is that it gives a constant resolution at all frequencies, while the wavelet transform uses
a multi-resolution technique by which different frequencies are analyzed with different resolutions. The wavelet
transform is generally termed mathematical microscope in which big wavelets give an approximate image of the
signal, while the smaller wavelet zoom in on the small details. The basic idea of the wavelet transform is to
represent the signal to be analyzed as a superposition of wavelets. Continuous and discrete wavelets with various
types of basis functions have been used to do a hierarchical wavelet decomposition of the texture images by various
researchers. Here we have used discrete wavelets with various basis functions for textural decomposition.
Wavelets have been used to refer to a set of orthonormal basis functions generated by dilation and translation of
scaling function and a mother wavelet . The finite scale multiresolution representation of a discrete function can
be called as discrete wavelets transform (DWT). DWT is a fast linear operation on a data vector, whose length is an
integer power of 2. The concept of one dimensional DWT and its implementation through sub-band coding can be
easily extended to two dimensional signals. Sub-band analysis of images require extraction of its approximate forms
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in both horizontal and vertical directions, details in horizontal direction alone (detection of horizontal edges), details
in vertical direction alone (detection of vertical edges) and details in both horizontal and vertical directions
(detection of diagonal edges). This analysis of 2-D signals requires the use of following two dimensional filter
functions through the multiplication of separable scaling function and wavelet functions

in

(horizontal) and

(vertical) directions defined as,
(1)
(2)
(3)
(4)
where,
represents the approximate signal,
represents signal with horizontal details,
represents signal with vertical details, and
represents signal with diagonal details.
The 2-D analysis filter implemented through separable scaling and wavelet functions is shown in Figure 2. Subsampling by a factor of two is followed by filtering in each direction in such a way that each sub-bands
corresponding to the filter outputs include one-fourth of the number of samples compared to the original 2-D signal.
The output of the analysis filter banks is the Discrete Wavelet Transformed Coefficients.

2
2
Columns

2
Columns

Row
s
2

(HH)

Row
s
2

(LH)

Row
s
2

(HL)

Row
s

(LL)

Figure 2 2-D filtering analysis through separable scaling and wavelet functions.analysis filter.
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Figure 3 shows the decomposed sub-bands of the DWT. The bands

,

,

and

are

also referred to as LL, LH, HL and HH respectively, where the first letter represents whether it is low-pass (L) or
high-pass (H) filtered along the columns and the second letter represents whether the low-pass (L) or high-pass (H)
filtering is applied along the rows. Iterative application of the 2-D sub-band decompositions is possible on any of the
sub-bands. Commonly, it is the LL sub-band (the approximated signal) that requires analysis for further details. If
the LL sub-band is iteratively decomposed for analysis, the resulting sub-band partitioning is called the dyadic
partitioning. Every level of decomposition sub-samples the newly created sub-bands by a factor of two along the
rows and columns (that is, by a factor of four) as compared to the previous level of decomposition. However, the
total number of DWT coefficients considering all the sub-bands always remains same as that of the total number
ofpixels in the image. If one goes further up in the levels of decomposition, suffers a loss of resolution in the newly
created sub-bands. Thus, the first level of decomposition extracts the finest resolution of details; the sub-bands
created in the second level of decomposition extract coarser details than the first one and so on. These sub-images
are shown in the Figure 3 (b). Second iterations of the filtering process produce the two-scale decomposition as
shown in Figure 3(c), and the third iterations of the filtering process produce the three-scale decomposition as shown
in Figure 3(d).

W ( j, m, n) WH ( j, m, n)

W ( j  1, m(a)
, n)
(a)

(b)
(b)

WV ( j, m, n) WD ( j, m, n)

(c)
(c)

(d)
(d)

Figure 3 Image decomposition (Dyadic partitioning) by 2-D DWT (a) Original image, (b) First level,
(c) Second level, (d) Third level
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It is possible to have a perfect reconstruction of the original 2-D signal (image) by a reverse process of synthesis
filtering. The synthesis filter banks along the rows and columns are associated with an up sampling by a factor of
two so that the reconstructed image can be shown at the original resolution. The synthesis filter banks therefore
perform the inverse discrete wavelet transform (IDWT), which is also lossless, like the DWT.
Wavelet Transformation can use various basis functions as the mother wavelet, since itcan produce all wavelet
functions used in the transformation through scaling and translation; it determines the characteristics of the resulting
Wavelet Transform. Different wavelet families make different trade-offs between how compactly the basis functions
are localized in space and how smooth they are. Also, they possess different properties of orthogonality and
symmetry. The orthogonal wavelets are linearly independent, complete in
orthogonal bases

and orthogonal. A family of real

obtained through translation and dilation of a kernel function

known as mother

wavelet which is used to decompose the image is given by,
(5)
where,
and are integers.
To construct the mother wavelet

, the scaling function

is determined which satisfies the two scale

differential equation defined as,
(6)
where,
is the number of coefficients in the filter.
The wavelet kernel

is related to the scaling function via,
(7)

where,
The coefficient

in (6) has to meet several conditions for the set of basis wavelet functions in (5) to be

orthonormal,unique and have a certain degree of regularity. In this paper various basis functions used for extraction
of palmprint features are Haar wavelet [21], Daubechies wavelets (dbN, where N is the order) [22-25], Coiflet
wavelet family (coifN, where N is the order) [26], symlet wavelet, biorthogonal family, reverse biorthogonal family.
Feature extraction using wavelet basis functions
Various steps involved in Wavelet transform based palmprint feature extraction are as follows:
Step 1Acquire the palmprint image.
Step 2Extraction of ROI from the palmprint image.
In order to make the proposed algorithm rotation and translation invariant, it is necessary to obtain a ROI from the
captured palmprint image, before extracting the feature vector. The major steps of palmprint image pre-processing to
extract the ROI are performed as follows:

112 | P a g e

Step 1: Convolve the captured palmprint image with a low-pass filter. Convert this convolved palmprint into a
binary image using a threshold value.
Step 2: Extract the boundaries of the holesbetween fingers using a boundary-tracking algorithm. The start points and
end points of the holes are then marked in the process.
Step 3: Compute the center of gravityof each hole. Then construct a line that passes through the center of gravity of
each hole and midpoint of the holes. Based on these lines, two key pointscan easily be detected.
Step 4: Line up both the key points to get the Y-axis of the palmprint coordinate system and make a line through
their midpoint which is perpendicular to the Y-axis in order to determine the origin of the coordinate system.
Alignment of different palmprint images can be achieved with this coordinate system.
Step 5: Extraction of sub-image ofa fixed length and breadth on the basis of this coordinate system, which is located
at the certain part of the palmprint for feature extraction.
Step 3Compute the Wavelet Transform of ROI to generate feature vector.
In this step, we have extracted features of palmprint using various Wavelet basis functions. The local features from
the ROI of a palmprint represent the texture information present in the palmprint image in better sense. Divide the
cropped image into a set of non-overlapping blocks and sample the palmprint image by set of db4 wavelet
transformed images corresponding to third level of decomposition and finally the signature of the feature values are
computed from the average values of LL3 used to match using Euclidian distance measure.
Thus, the signature of the palmprint image and its average values of LL3 define the global components of the
palmprint and used as the feature vector. Cropped palmprint image,third level decomposition along with its
signature for sample wavelet basis functions are shown in Figure 4.

(a)

(b)
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(c)

(d)

(e)

(f)
Figure 4Cropped palmprint image its third level decomposition along with signature
(a) db4, (b) bior6, (c)coif5, (d) haar, (e) rbio6.8, (f) sym8.
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IV RESULTS AND DISCUSSIONS
The algorithm has been implemented and tested on Core iV processor with 3.2 GHz, 2 GB RAM under MATLAB
environment. The performance analysis of the algorithm has been evaluated using the palmprint images from the
standard PolyU database available on the Hongkong polytechnic university website. PolyUpalmprint is a standard
Database (file size 429MB) contains 7752 grayscale images corresponding to 386 different palms in BMP image
format. Two sessions were conducted to collect twenty samples from each of these palms, where 10 samples were
captured in each session. Average interval between the first and the second collection was two months. The layout
of the right palm images are in such a way that fingers are on the left side and thumb is up and reverse position for
the left hand i.e. thumb is down. Resolution of these images is 384 × 284 with 256 grayscales.
Initially the ROI of size 128×128 is extracted from the capturedpalmprint images and images from PolyU
database.Then signatures of various wavelet basis functions at third level decomposition have been obtained from
these localized palmprint images. As the local features represent the texture information present in the palmprint
image in better sense, the wavelet transformed palmprint image is used as the feature map. The feature maps of all
the palmprint images have been stored as the database in computer hard disk. When a query palmprint image of the
person is applied to the computer, initially it is preprocessed and then its feature vector is generated and matched
with the feature vectors available in the database. The Euclidian distance classifier will give the minimum distance
for the stored template image that best matches with the query image. For experimentation purpose we have used
various wavelet basis functions like Haar, Daubechies, Biorthogonal, Symlet, Coiflet, Reverse biorthogonal
wavelets, etc. to represent the multiscalepalmprint image. The palmprint image is decomposed into three level subbands and from LL3 the signature of feature vector is generated for each palmprintsub-band image. Thus, we have
got a feature vector of size 256 × 1 from the third level of wavelet decomposition.Performance of each feature was
tested independently. Here we have tested use of various basis functions for palmprint recognition. FAR and GAR
for various basis functions have been computed for PolyUpalmprint databasethe corresponding FAR and GAR for
various wavelets at different thresholds are shown in Figure 5.Coiflets wavelet is identified as the best wavelet basis
functions for palmprint recognition. The proposed scheme using multiresolution approach is computationally and
memory-wise very efficient. The computational efficiency is best using wavelet based features compared to Gabor
transform. We have selected Daubechies wavelet due to the compactness and low complexity of the filter.
Recognition rate for db2 wavelet was found to be 90% whereas recognition rate for Coiflets was found to be 94.33%
with minimum distance classifier based on Euclidean distance.
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Figure 5 Percentage FAR and GAR plotted at various thresholds for different wavelets.
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ABSTRACT
Here we have designing the building which will be smart Vegetated Roof Systems (aka: green roofs) are used
extensively in Europe to manage stormwater, reduce energy consumption and for aesthetic appeal. They are
gaining popularity in the United States especially in larger cities that are required to meet stringent requirements
to manage storm water. Green roofs can be installed on new construction or retrofits to existing buildings as long
as the facility has the necessary structural integrity (check with a structural engineer). There are variety systems
available for commercial to residential applications. The two types of green roofs are: intensive and extensive.
Intensive green roofs are typically more elaborate systems while extensive roofs can still be lush, but require less
material.

Keywords: Roof, Stringent,Structural integrity.

I. INTRODUCTION
To filter water and treat air in urban and suburban landscapes. There are two types of A green roof or living roof is
a roof of a building that is partially or completely covered with vegetation and a growing medium, planted over
a waterproofing

membrane.

It

may

also

include

additional

layers

such

as

a root

barrier and drainageand irrigation systems. Container gardens on roofs, where plants are maintained in pots, are not
generally considered to be true green roofs, although this is debated. Rooftop ponds are another form of green
roofs which are used to treat greywater. Green roofs serve several purposes for a building, such
as absorbing rainwater, providing insulation, creating a habitat for wildlife, increasing benevolence[citation
needed] and decreasing stress of the people around the roof by providing a more aesthetically pleasing landscape,
and helping to lower urban air temperatures and mitigate the heat island effect. They effectively utilize the natural
functions of plants green roof: intensive roofs, which are thicker, with a minimum depth of 12.8 cm (5.0 in), and
can support a wider variety of plants but are heavier and require more maintenance, and extensive roofs, which are
shallow, ranging in depth from 2 cm (0.79 in) to 12.7 cm (5.0 in), lighter than intensive green roofs, and require
minimal maintenance. The term green roof may also be used to indicate roofs that use some form of green
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technology, such as a cool roof, a roof with solar thermal collectors or photovoltaic panels. Green roofs are also
referred to as eco-roofs, vegetated roofs, living roofs, green roofs .

II. HISTORY
History of green roofs Green (vegetated) roofs have been in existence since ancient times. “The first known
historical references to manmade gardens above grade were the ziggurats (stone pyramidal stepped towers) of
ancient Mesopotamia, built from the fourth millennium until around 600 B.C.” In France, gardens planted in the
13thCentury thrive atop a Benedictine abbey. Norwegians developed sod roofs centuries ago as a means of
thermally insulating their buildings. In fact, sod homes are still used as protection against extremely cold winters in
Norway and the United States. Five roof gardens were installed atop the seventh floor of the Rockefeller Center in
New York City, New York, between1933 and 1936. Designed to be „viewscopes‟ for the enjoyment of skyscraper
tenants (at higher rents, of course), these gardens continue enhancing the view in New York City.

III. METHODS OF GREEN ROOF
Modular – A modular system usually combines several of the green roof‟s layers into pre-manufactured and often
pre-planted systems that are placed directly on a roof that has been prepared with a proper water proofing
membrane. There are a number of manufacturers of green-roof modules allowing for choices in size, weight and
plant variety. A modular green roof allows for fairly easy alterations and additions, instant green and easy access to
the roof surface below.
Mats – Like the modular systems described above, the mat method uses green roof plantings grown off site and
later installed on the green roof after proper waterproofing has occurred. Mats are laid much like a carpet or grass
sod. They are placed on the roof to provide complete coverage, and often instant green. Over time, mats will grow
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together, seams will disappear, and with proper care, a solid looking green roof will appear. Mats are frequently
used on extensive portions of a green roof.
Built-Up – This type of green roof allows for greater flexibility in design and plant choice. After installing proper
water proofing and root barriers and building the designed rooftop infrastructure, such as planter boxes, irrigation,
pathways, cisterns, and trellises, the planting medium is spread on the roof, and then plants are added. This is often
called “planting in place.”

IV. TYPES OF GREEN ROOF
Extensive Green Roof - Extensive Green Roofs are well suited to roofs with little load bearing capacity and sites
which are not meant to be used as roof gardens. The costs are lower than Simple Intensive or Intensive Green
Roofs. The mineral substrate layer, containing little nutrients, is not very deep but suitable for less demanding and
low growing plant communities.

Sun, wind and drought are additional stress factors for plants on buildings. Drought-tolerant plant communities,
such as, those found in dry mountain environments, coasts, semi-deserts or dry meadows, are visibly adapted to
the natural extremes of the local conditions and are preferred species. Mixtures of mosses, succulents, herbs and
grasses create pleasant plant communities.
Semi-Intensive Green Roof - Semi-Intensive Green Roofs in terms of requirements fall in between Extensive and
Intensive Green Roof systems. More maintenance, higher costs and more weight are the characteristics for the
intermediate Green Roof type compared to that of the Extensive Green Roof.A deeper substrate level allows more
possibilities for the design; various grasses, herbaceous perennials and shrubs such as lavender can be planted
while tall growing bushes and trees are still missing.
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Intensive Green Roof / Roof Garden - Lawn, perennials, bushes and trees are possible on Intensive Green Roofs.
Walkways, benches, playgrounds or even ponds can be established as additional features on the roof. There are no
limitations in design and individuality, but a few things have to be considered.The Intensive Green Roof system
build-up and the selected plant communities have to be harmonious with one another. In addition, the amount of
maintenance of Intensive Green Roofs is higher than on Extensive Green Roofs and permanent irrigation and
fertilization have to be ensured.

V. LAYERS OF GREEN ROOF
Roof construction - Can be constructed from wood, metal, concrete, plastic, gypsum, or composite. Concrete
decking will provide the most sturdy roof structure.
Water proofing membrane - To protect the building from water penetration. Some rubber and plastic sheetapplied and liquid-applied membranes meet these criteria.
Protection and storage layer - To protect the roof membrane from aggressive plant roofs.Mats with enhanced
water storage and capillarity are preferred for some green roof systems.
Drainage layer - To help the excess water from the growing medium to flow to the roof drain.
Filtration membrane - Allows excess water from the growing medium to flow out, while preventing the fine
particles from washing away and clogging the roof drain.
Growing medium - Engineered soil: It must be lightweight, have good water storage characteristics,
cheap.Organic composts are also included in it.Natural soil: plants and insects adapt to it easily.
Vegetation


Minimal input plants should be selected (water, fertilisers, etc.) .



Drought tolerant & cold tolerant.



Resistant to pests.



Low maintenance.



Root systems should be shallow.
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VI. CHARACTERISTICS


Plant communities



Minimum maintenance required



Adapted Supply of water and nutrients mostly by natural processes



Shallow built up height



Weight approximate 50-150

VII.

GENERAL CALCULATION FOR GREEN ROOF

Trees in Roof Gardens
When including trees in roof gardens the following key aspects should be considered.
 Provision of adequate soil volume for healthy growth and anchorage is critical. A simple rule of thumb is that
1.2m soil depth should be provided, although smaller trees may grow in shallower depths, provided that the
lateral extent of soil is widened to compensate.
 Soil depth may be locally deepened at tree locations (either by mounding the soil surface or locally deepening
the planter). Trees may be located over structural columns to take advantage of loading efficiency.
 Tree anchoring may be by staking or tying down of the root ball but in all cases must not interfere with the
integrity of the waterproofing.
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VIII. USES OF GREEN ROOF
The primary functions a specific green roof is required to perform will have a profound effect on its overall design.
For example, a green roof designed to retain storm water may look very different from one whose main purpose is
to brighten a hospital courtyard. Along with the question of aesthetics are inherent differences in the required depth
of growing medium, the ongoing maintenance program, and overall cost. This is not to say that a green roof
designed to retain storm water cannot or should not also be aesthetically pleasing. Indeed, it can be both, but
limiting factors in the budget or the building structure, among others, may concentrate the focus on one or another
of these functions.

IX. ROOF CONSTRUCTION
1. Roofs without thermal insulation - On roofs without thermal insulation, above non-heated rooms (e.g.
garage roofs, porch roofs, etc.) all types of Green Roof system build-ups are possible.
2. Roofs with thermal insulation - Depending on the roof construction, specific criteria are to be considered
when planning and installing a roof with thermal insulation. Generally, the installed the Green Roof system
build-up.
 Non ventilated roof ("warm roof"): Depending on the design load, different types of Green Roofs are
possible. A high-quality vapors barrier should be emphasized right from the design or planning stage.
 Ventilated roof ("cold-roof"): The low load bearing capacity of the upper layer allows for low weight
Green Roof constructions. The cooling effect of the Green Roof system build-.
 Inverted Roof: The up influences the aeration between the layers of the roof construction thermal
insulation for inverted roofs is installed above the waterproofing, and therefore in an area with variable
moisture levels. The sheets and layers used for the Green Roof build-up must not prevent vapors diffusion
processes from the insulation.
 Roof Slope -Using modern technologies it is possible to install a reliable Green Roof system build up not
only on conventional flat roofs, but also on saddle roofs, shed roofs and barrel roofs. Special technical
precautions for the mitigation of existing shear forces and erosion are only necessary for a roof slope over
10°. Roofs with a slope of more than 45° are normally not suitable for a Green Roof system build-up.
Roofs with a slope of less than 2% are special roof constructions on which puddles often develop. In order
to avoid Extensive Green Roofs from being damaged by water retention, specific arrangements for the
roof drainage are necessary.

X. GREEN ROOF DESIGN AND CONSTRUCTION
Here are a few details about some of the most useful green roof designs:
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Roofs without any thermal insulation:This is the best choice to cover non-heated areas of your
property, like porch roofs and garage roofs.



Roofs with thermal insulation:Green roofs are installed after proper examination of the load-bearing
ability of a traditional roof; thermal insulation roof installation can be done on:



Non-ventilated roofs:They are also known as warm roofs; for them, we need a very-high-quality vapor
barrier that is implemented right from the planning and design stage.



Ventilated roofs:These roofs possess low weight-holding capacity, so we need to design a lightweight
green roof construction; the cooling effect of these cold roofs is maintained with the help of specific layer
construction.



Inverted roof:Here the thermal insulation is installed directly above the waterproofing layer; it
contributes to the area with variable levels of moisture.



DUO roofs: These roofs consist of additional thermal layers that work like an advanced drainage
mechanism.

Factors affecting green roof installation are:


Vapor control layer that is placed directly above the roof structure.



Rigid insulation of slab so that it can handle additional loads.



Waterproof root barrier that must be created using specific materials such as polyethylene, slate-surfaced
type layers, bitumen, rubber mats, etc.



Drainage layer must be capable of controlling rain water runoff.



Filter layer must add proper prevention in terms of soil placement and drainage.



Growing medium must be used as per the type of roof.



Vegetation selection must be done as per the weight handling capacity of the roof.

XI. PRECAUTIONS TO BE TAKEN WHILE CONSTRUCTING GREEN ROOF


Waterproofing Integrity–Every reputable roofing company will guarantee and provide a warranty for the
waterproofing integrity of their membrane(s), including green roofing providers. Water leakage from drainage
backups or possible root puncture could lead to interior damage if the correct waterproofing membrane
system, root barrier, and drainage layer are not selected. Of course, when choosing a greenroom system
and/or contractor, it is advisable to check references on completed projects for waterproofing success.
Vulnerable areas where leakage is possible include abutting vertical walls, roof vent pipes, outlets, air
conditioning units, perimeter areas, etc.
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Pesticide Leakage from Roof Materials - Recently, an environmental science magazine began testing
drainage from green roofs in an effort to measure any pesticide runoff. The potential does exist for certain
elements, such as iron and aluminum, to seep out and infiltrate our ground water. Care must be exercised in
selecting thick membranes to ensure no release of pollutants, and the materials used in foundations and
pathways on a green roof should not leach carbonates. This would also be a good opportunity to choose green
roofing companies who use environmentally friendly roofing components.



Additional Support Considerations - For extensive and intensive green roofs with projected live loads of
higher than 17 pounds per square foot, consultation with a structural engineer is a requirement. Additional
growing media depths, large plants such as trees, walkways, seating areas, parking areas, etc. will command
greater structural support, and a greater layer build-up of the green roof system.



Unwelcome Wildlife Problems - I have had people ask be about the possibility of attracting rats, raccoons,
squirrels, spiders and the like with green roofs. Because of their watertight quality, I would suspect it would
be extremely difficult (or impossible) for these larger animals to enter a home through the roof. But because a
natural habitat is created, perhaps some undesirable critters would be invited, and then their proximity might
put off some folks.

XII. MAINTENANCE
Maintenance varies according to the type of system installed (intensive or extensive) and primary purpose of the
green roof (aesthetics, energy reduction, crop production).


Weeding can be performed twice a year or once a week depending on how natural or manicured the system is
designed to be.



If the green roof is placed on a sloping rooftop, materials may need to be positioned if shifting occurs.



Installed Irrigation system is optional but if desired, using drip irrigation or a sprinkler system is common.
Supplemental watering will be required during first 3 – 6 months of establishment and then during extended
periods of drought.



Low rates of fertilizer can be used during the establishment period and later if plant growth is not sufficient for
coverage. Note that use of fertilizers may interfere with water quality.

XIII. ADVATAGES AND DISADVANTAGES
ADVANTAGES


Improve the drainage system - Sustainable drainage is an important component of any building, as a way to
counter flooding in the event of excess rainfall. Traditionally, a network of pipes connected to the sewage
system has helped control water. However, as a result of increasing urban development, as much as 75% of
water is running off into urban areas.
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Increase the lifespan of the roof - A rooftop is continually under attack from the elements and has plenty to
cope with throughout the year. Not only will a roof need to sufficiently deal with wind and rain, but ultraviolet
light and fluctuating temperatures too. As such, it‟s common for both homeowners and businesses to consider
an alternative option for the roof.



Boosting thermal performance -Without doubt, one of a green roof‟s most beneficial advantages is thermal
performance and it‟s staggering just how much of a difference this can make. One of the biggest problems
facing a typical roof is poor insulation, leading to substantial heat loss in winter and sweltering conditions over
the summer months.



Helping out the environment-The release of carbon dioxide is one of the key contributing factors to global
warming and as such, the government has been charged with meeting stringent EU targets by 2020. Green
roofs are ideal for doing exactly this. According to the UKQBC, 44% of total CO2 emissions are released
from buildings. Both air con and the generation of heat create CO2.



Supporting wildlife habitats -Green roofs also help support wildlife and in turn, can create a healthy habitat.
Whilst they won‟t directly replace ground environments, they‟re perfect for attracting birds and other wildlife
to create a thriving eco-friendly habitat. According to a survey in Switzerland, the study of 11 green rooftops
found there to be an incredible 172 separate species.



Aiding air quality - Air pollution remains an important issue in the UK and staggeringly there are some
24,000 who die from this every year. A green roof helps to improve the overall air quality. According to a
study, green roofs help reduce up to:
 37% of sulfur dioxide
 21% of nitrous acid
 0.2kg of dust particles / square meter each year

DISADVANTAGES
 A greater expense than traditional roofs - Unfortunately for green roofs, they do tend to be slightly more
expensive than the traditional option. One of the significant reasons for this being the extra support required to
handle the increased load. However, despite the greater initial setback, over time these green roofs more than
make up for the outlay. When you consider the range of incredible benefits highlighted earlier, there should be
no reason to allow cost to play a determining role in your decision.
 An increase in weight load - There‟s no doubt about it, green roofs are heavier and as such, require more
structural support to be implemented. Typically, the addition of a green roof will add between 50 and
200kg/meter squared to an existing rooftop. Although some rooftops will need to be retrofitted to cope with the
increase in load, fortunately flat roofs are often able to handle this capacity.
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 Require extra maintenance- There seems to be much debate as to the full extent of maintenance required for a
green roof, however what‟s clear is you‟ll need to do some work to ensure it remains a thriving atmosphere.

XIV. CONCLUSION
It has been proven that green roof could provide numerous benefits to the environmental performance of the
building. However, in context of India, this is not commonly practice. Therefore, a progressive effort should be
induced among the India researchers to conduct more research on green roof technology.
It is possible that the calculator we used to find the savings was not accurate. So using a more detailed calculator or
writing out the calculations would give an accurate measure of the energy savings of a green roof with a smaller
error percentage. Alternatively we could use a different sized roof and/or use an extensive green roof instead, in
order to decrease the payback period.
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ABSTRACT
This paper describes the four major works in agriculture field which is done by a robot without giving any human
support. For designing automatic system we provide proper tracking through the white line following robot concept in
which the robot distinguishes white and black or dark surface and follows only white track. With reference to this
concept we are going to implement a white line on a farm where actually we need to work & remaining surface is
treated as a black surface due to the brownish color of soil. We also provide delay to robot at equal distance to do the
agriculture work like pesticide spraying, water supplying, plugging, dropping of seed, accurately and automatically &
the solar plant provides the supply source to whole robot which makes it ecofriendly. Through this we are going to
integrate the different application of agriculture field which not happened in previous technologies and research

Keywords: Automation, Robot, Microcontroller
I. INTRODUCTION
The idea of robotic agriculture (agricultural environments serviced by smart machines) is not a new one. Many
engineers have developed driverless tractors in the past but they have not been successful as they did not have the
ability to embrace the complexity of the real world. Most of them assumed an industrial style of farming where
everything was known before hand and the machines could work entirely in predefined ways – much like a
production line. The approach is now to develop smarter machines that are intelligent enough to work in an
unmodified or semi natural environment. These machines do not have to be intelligent in the way we see people as
intelligent but must exhibit sensible behavior in recognized contexts. In this way they should have enough
intelligence embedded within them to behave sensibly for long periods of time, unattended, in a semi-natural
environment, whilst carrying out a useful task.
The approach of treating crop and soil selectively according to their needs by small autonomous machines is the
natural next step in the development of Precision Farming (PF) as it reduces the field scale right down to the
individual plant .One simple definition of PF is doing the right thing in the right place at the right time with the right
amount. This definition not only applies to robotic agriculture (RA) but it also implies a level of automation inherent
in the machines. Automatic sensing and control (on-the-go) for each task is also important and many research papers
have shown that these systems are feasible but most are too slow, and hence not economically viable, to be operated
128 | P a g e

on a manned tractor.
Most of the current machinery is very weather dependent. Tractors cannot drive on soil when it is wet, sprayers
cannot work in high winds etc. Perhaps it will be possible to develop smaller, less intrusive machinery that can allow
more tasks to be carried out in marginal conditions. An example might be an autonomous seeder that could function
well, while the soil is still wet in the springtime, provided that the soil engagement mechanism is suitable arranged.
This would allow the seeds to be planted when optimal for the crop and not be limited by the soil’s ability to support
Safety is another important factor. Any autonomous vehicle is going to go wrong at some time and the chance of
catastrophic failure should be minimized within the design process. A small light vehicle is inherently safer than a
large one. Redundant, self- checking systems should be built into the system architecture to allow graceful
degradation. The vehicle should be in continual communication with the base station, giving data about current
conditions and contexts.
This approach may not be economically justifiable in many broad acre crops but will certainly be more attractive in
high value crops where a smart machine can replace expensive repetitive labor. If this approach were taken, it would
appear that the crop production cycle could be reduced to three stages: Seeding, Plant care and (selective) harvesting.
As the numbers of students are focusing on their higher studies so there is reduction in number of farmers day by
day. So using this technology young generation can not only do studies but also simultaneously they can focus on
their farming. And also they don’t need sell their land or farm to anyone.

II. HARDWARE DESCRIPTION
2.1PIC Microcontroller
The controller is the heart of entire system, and the whole system should be analyzed in selecting the proper
controller. The following items should be considered when selecting a controller:
Type of Input
Type of Output required
Control algorithm needed
Number and Type of Outputs.
We are using PIC 18f4550 Microcontroller. It is a 40 pin Microcontroller with 128 bytes RAM & 4kb flash memory.

Features:
1.

Full Speed USB 2.0 (12Mbit/s) interface

2.

1K byte Dual Port RAM + 1K byte GP RAM

3.

Full Speed Transceiver

4.

16 Endpoints (IN/OUT)

5.

Streaming Port

6.

Internal Pull Up resistors (D+/D-)

7.

48 MHz performance (12 MIPS)
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8. Pin-to-pin compatible with PIC16C7X5

2.2 DC Motor
Electric motors are used to ―actuate‖ something in your robot: its wheels, legs, tracks, arms, fingers, sensor turrets,
or weapon systems. DC-motors are very easy to use, but like most other motors their usefulness for robotics is very
dependent on the gearing available. DC-motors are made much more effective if they have an efficient gear ratio for
a particular task. DC motors are widely used in robotics because of their small size and high energy output. They are
excellent for powering the drive wheels of a mobile robot as well as powering other mechanical assemblies.

Ratings and Specifications:
Several characteristics are important in selecting a DC motor. The first two are its input ratings that specify the
electrical characteristics of the motor.


Operating Voltage:

If batteries are the source of power for the motor, low operating voltages are desirable because fewer cells are
needed to obtain the specified voltage. However, the electronics to drive motors are typically more efficient at higher
voltages. Typical DC motors may operate on as few as 1.5 Volts or up to 100 Volts or more. Robotics often use
motors that operate on 6, 12, or 24 volts because most robots are battery powered, and batteries are typically
available with these values.


Operating Current:

The ideal motor would produce a great deal of power while requiring a minimum of current. However, the current
rating (in conjunction with the voltage rating) is usually a good indication of the power output capacity of a motor. A
low voltage (e.g., 12 Volt or less) DC motor may draw from 100 mA to several amperes at stall, depending on its
design.
The next two ratings describe the motor's output characteristics:


Speed:

Usually this is specified as the speed in rotations per minute (RPM) of the motor when it is unloaded, or running
freely, at its specified operating voltage. Typical DC motors run at speeds from one to twenty thousand RPM. Motor
speed can be measured easily by mounting a disk or LEGO pulley wheel with one hole on the motor, and using a
slotted optical switch and oscilloscope to measure the time between the switch openings.


Torque.

The torque of a motor is the rotary force produced on its output shaft. When a motor is stalled it is producing the
maximum amount of torque that it can produce. Hence the torque rating is usually taken when the motor has stalled
and is called the stall torque. The motor torque is measured in Newton-meters (metric). The torque of small electric
motors is often given in milli-Newton-meters (mN-m) or 1/1000 of a N-m.


Power
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The power of a motor is the product of its speed and torque. The power output is greatest at about half way between
the unloaded speed (maximum speed, no torque) and the stalled state (maximum torque, no speed). The output
power in watts is about (torque) x (rpm) / 9.57.

Technical Specification:


Voltage: 12V DC



Current: 1.5A

.L293D:
The L293D motor driver is available for providing User with ease and user friendly interfacing for embedded
application. L293D motor driver is mounted on a good quality, single sided non-PTH PCB. The pins of L293D
motor driver IC are connected to connectors for easy access to the driver IC’s pin functions. The L293D is a Dual
Full Bridge driver that can drive up to 1Amp per bridge with supply voltage up to 24V. It can drive two DC motors,
relays, solenoids, etc. The device is TTL compatible. Two H bridges of L293D can be connected in parallel to
increase its current capacity to 2Amp.

Features:


Easily compatible with any of the system



Easy interfacing through FRC (Flat Ribbon Cable)



External Power supply pin for Motors supported



Onboard PWM (Pulse Width Modulation) selection switch



2pin Terminal Block (Phoenix Connectors) for easy Motors Connection



Onboard H-Bridge base Motor Driver IC (L293D)

Technical Specification:


Power Supply : Over FRC connector 5V DC



External Power 9V to 24V DC



Dimensional Size : 44mm x 37mm x 14mm (l x b x h)



Temperature Range : 0°C to +70 °C

L293D IC:
The driver IC L293D is quad push-pull drivers capable of delivering output currents to 1A per channel respectively.
Each channel is controlled by a TTL-compatible logic input and each pair of drivers (a full bridge) is equipped with
an inhibit input available at pin 1 and pin 9. The motor will run only when chip inhibit is at high logic i.e. chip
inhibit is enabled. The connection diagram is shown below:

131 | P a g e

Figure 01.L293D DC Motor Driver Circuit.
Table.1. Control Pin Functions.
Enable

M1-A

M1-B

Function

High

High

Low

Turn right

High

Low

High

Turn Left

High

Low/ High

Low/ High

Stop

Low

Either

either

Stop

III. SOFTWARE DESCRIPTION
The software to control the robot is written in C language. It will be developed in the MPLAB development
environment which is provided by Microchip Technology Inc. The C code is complied with a complier from
HI-TECH PICC C compiler. This compile is integrated into the MPLAB IDE (Integrated Development Environment)
platform to ease the design process. Like any other embedded system developing procedure, you need to create a
project, then develop the code for the project and compile it. After that you program the microcontroller using the
developed program.

The following is the brief tutorial about how to


Create the project, add files to the project,



Compile the files,



Program the robot with the compiled C program.
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Create a Project:
First create a new directory called robot Lab in your H or C disk, download a C file called line follower lab.c the lab
webpage. Right click the link and save it to the directory you just created.
Launch the MPLAB IDE software by clicking Start -> All Programs -> Microchip ->MPLAB IDE V8.10 -> MPLAB.
This will start the MPLAB development environment. Create a project in MPLAB. Select the Project Wizard menu
item from the Project pull-down menu as illustrated in the following Figure.

Figure.02. Project Wizard.
In the dialog that opens, click Next to move to the chip selection dialog. Select a PIC18F4550 device then click next.
The next dialog is where you get to specify the tool suite associated with the project. Select HI- TECH Universal Tool
suite as the Active Tool suite in this dialog, as shown in Figure. Notice that the Tool suite Contents area shows the
generic name HI-TECH ANSI C Compiler. Notice also the path shown in the Location area. This path is not important
and you do not need to edit it to point to the compiler location. The Universal Tool suite determines the location of the
installed compilers via other means.
Click next

Figure.03. Select HI-TECH Universal Tool Suite in creating project
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In the next dialog you can specify the name and location of the project you are creating. Click on Browse and change
the directory to robot Lab that you have created at the beginning. Type in a meaningful name such as line follower for
the project and Click Next.
Lastly the Project Wizard is asking to see if you would like any existing files to be added to the project. We will add
the downloaded file in the directory called line follower lab.c to the project. Select the file from the left panel and click
on Add to add it to the project. The file should show in the right panel at this time. Then click next and show the project
summary. If everything looks okay in the summary click Finish and we are done for this part.

Compile the code:
To ensure that the file was correctly added, click the View menu, and select Project. This will open a window which
shows an overview of the project. In this window you will see several folder icons. Under the Source Files icon you
should see the name of the file listed next to a file icon. You can double-click the file to open and edit it. If you close
the editor window containing our code, you can re-open it by double-clicking the file icon associated with the file in
the Project window.
Now let’s compile the downloaded code. Select Rebuild from the Project menu, or choose any of MPLAB IDE’s short
cuts to build the project — you can, for instance, click on the toolbar button that shows the HI-TECH ―ball and stick‖
logo. You will notice that the Project menu has two items: Build and Rebuild. The Build menu item action only
processes those source files that have changed since the last build, then performs the code generation and link step.
Rebuilding a project will always process every source file in the project, regardless of whether they have changed. If in
doubt, use Rebuild. The HI-TECH Build buttons are linked to the Build menu item. The program should now be
compiled. You will see a window open showing content similar to that shown in Figure below.

Figure.04 Information after the code is successfully built
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These shows the steps both MPLAB IDE and the compiler took to build the project. The lines starting with Executing:
show the command lines passed to the compiler command-line driver, PICC that were used to actually build. Note that
there are two commands: one for the only source file the project contains; the other for the code generation and link
step. The compiler has produced a memory summary and there is no message indicating that the build failed, so we
have successfully compiled the project.
If there are errors they will be printed in Build tab of this window. You can double-click each error message and
MPLAB IDE will show you the offending line of code, where possible. If you do get errors, check that the program is
what is contained in this document.

Program the Robot:
The programmer you are using is called PICkit 2. Plug this programmer into the robot programming connector (note
pin 1) on the board and also connect it to your PC with the USB connector. Turn on the power switch of the robot.
At this time, click on Programmer -> Select Programmer -> PICkit 2. Then you are ready to program the robot with the
compiled code. Click on Programmer -> Program, the robot should be successfully programmed as shown in the
following Figure. This means that the program is downloaded to the memory of the robot and ready to run.

Figure.05. Programming the robot
If you want to program the robot every time you have successfully compiled the code, you can select Program ->
Settings -> Program after every successful build.
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IV. INTERFACING AND MODELLING
Introduction to the Hardware:
The hardware includes a mobile robot and a sensing board which are shown in the Figure. The long board on the top
of the robot is the control board which controls the robot. There are four wheels and three motors to drive the robot
and one motor to control the tool. One 12V battery is used to supply the motor and the control board. The green
LED on the control board is for power supply indication. A switch is connected to switch on or off the supply to the
control board and the motor.

Figure 06. A Picture of the mobile robot.

Robot:
The mobile robot includes the control board, batteries, four motors and wheels. The schematic of the robot is shown in
Figure below. The ―heart‖ of the control board is a PIC18F4550 microcontroller. Data sheets and information on this
chip are discussed in previous chapter. This chip contains a wide variety of useful peripherals on board such as:
analog-to-digital converters (convert analog signals to digital signals), pulse-width-modulation (generate modulated
voltage pulses whose width and period can be controlled), comparators, UART (for serial communications), etc.
PORTA (RA0-RA7) and PORTB (RB0-RB7) of the microcontroller are 8-bit wide, bidirectional ports. The
corresponding data direction registers are TRISA and TRISB. Setting a TRISA
bit (=1) will make the corresponding PORTA pin an input (i.e., disable the output driver). Clearing a TRISA bit (= 0)
will make the corresponding PORTA pin an output. It is the same for TRISB.
For the robot, PORTD of the microcontroller are all configured as output and digital pins. RD0, RD1, RD2, RD3, RD4,
RD5, RD6, RD7 AND RD8 are connected to the L293D to control the DC motor. The DC motor operation is
controlled by the command given by the user or driver through the PC. The command to the microcontroller is sent
with the help of Zig Bee to the rx/tx pin of the microcontroller. Back two wheels motors are connected in parallel and
connected to the L293d and for front wheel one motor is used for the two wheel as gear arrangement is there. The gear
is connected to the shaft of the motor. In this robot, we have not controlled the speed of the motor, we are only
switching the motor on and off but we can control the speed of the motor using pulse width modulation. We can also
interface the sensor to the robot depending on the application. We have prepared prototype in which we have only
taken only one application of tool up and down for digging the farm. A LCD is used to display the motion of the robot.
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Figure.07. Schematic of the control board.

V. CONCLUSION
An initial outcome from this study indicates that most of these autonomous systems are more flexible than
conventional systems and may reduce labour costs and restrictions on the number of daily working hours
signiﬁcantly. Moreover, it is possible to substitute the most trivial working routines with autonomous systems
although some routines are nearly impossible to automate due to the required accuracy of the speciﬁc tasks.
Our prototype Agricultural Robot Communicates through Zig Bee technology. These vehicles include an electronic
robot vehicle that can provide cropping formation using sensors and robot tractor capable of performing various
implement function. Application of inexpensive navigation sensors to the robot farming system makes the system
economically adaptable with the environment. With the development of robot farming system, food production can
be increased considerably and economically.
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ABSTRACT
There has been a serious demand for intermittent movement of packages in the industries right from the start.
Though the continuous movement is more or less important in the same field of the sporadic motion has become
essential. The objective of this study is to design a mechanism that delivers this stop and move motion using the
mechanical linkages. The advantage of this system over the conveyor system is that the system has a time delay
between moving packages and this delay can be used to introduce any alterations in the package or move the
package for any other purpose and likewise. While in the normal conveyor mechanism such actions cannot be
performed unless programmed module is used to produce intermittent stopping of the belt which is basically costly.
The prototype design requires an electric motor, shafts and the frame of which, the frame and platform on which the
packages are moved is fabricated. All the links are made up of normal MS (mild steel) and wood including the head
which has a direct contact with the boxes that are to be moved. The system is expected to move as heavy packages as
2 KGs approximately. The aim of the project work is to design and fabricate a box moving mechanism that makes
much easier to move with the so called quad staying machines by means of which a box blank is folded or set-up
into box like form. These set-up boxes are transferred by means of a conveyor to an operator, who picks up the
boxes and places and centers’ them on wrappers with which the boxes are to be covered. The boxes and wrappers
are then conveyed to a box wrapping machine where the wrapper is folded around and glued to the box. Usually,
the operation of the wrapping machine is controlled by means of a switch actuated by the box forming machine so
that their operating speeds are related to each other.

I INTRODUCTION
The box moving or shifting set up has a simple mechanism, operated with crank and links arrangement. As by the
electric motor rotary motion is converted into the To and Fro motion of the linkages, it takes very simple. The rotary
motion is converted in to linear motion by the crank and mechanical linkages arrangement. The conveyor system is
either continuous movement or if the time delay is to be produced there will be definite requirement of software
programming which will be costly. So a basic module of moving packages is designed with time delay which can be
used to do alterations if required in the package or move the package for any other purpose. This invention relates to
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improvements in transfer and conveying devices, and it relates particularly to devices for transferring set-up
cardboard boxes from a box folding or forming machine to the operator of a semi-automatic box wrapping machine.
A great many manufacturers of fancy wrapped or covered cardboard boxes used for packaging candies, cakes and
other confections, cosmetics and other articles are equipped computer-aided technologies [CAD, CAM]), to control
industrial machinery and processes, reducing the need for human intervention. In the scope of industrialization,
automation is a step beyond mechanization. Whereas mechanization provided human operators with machinery to
assist them with the muscular requirements of work, automation greatly reduces the need for human sensory and
mental requirements as well. Processes and systems can also be automated. Automation plays an increasingly
important role in the world economy and in daily experience. Engineers strive to combine automated devices with
mathematical and organizational tools to create complex systems for a rapidly expanding range of applications and
human activities.

II CONCEPT OF THE BOX TRANSPORT MECHANISM


This is mainly used for transporting (moving/shifting) boxes automatically.



It is driven through a DC motor and is powered through the main battery supply.

III PRINCIPLE


The principle of box moving is to change circulatory motion or cycling motion of the DC motor into
translator motion with the help of levers and linkages through metal connecting rods.



Application



Can use this mechanism in medical production fields.



It also can be used in bottle filling process.



Can use this mechanism in cool drinks production.

IV ADVANTAGES


Lubricants not required.



Simple to construct.



Low speed motor is sufficient.



Easy maintenance.



Less skilled operator is sufficient.



Noise of operation is reduced.
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V CONSTRUCTION

VI ADVANTAGES


Replacing human operators in tedious tasks.



Replacing humans in tasks that should be done in dangerous environments (i.e. fire, space, volcanoes, nuclear
facilities, underwater, etc.)



Making tasks that are beyond the human capabilities such as handling too heavy loads, too large objects, too hot
or too cold substances or the requirement to make things too fast or too slow.



Economy improvement. Sometimes and some kinds of automation implies improves in economy of enterprises,
society or most of humankind. For example, when an enterprise that has invested in automation technology
recovers its investment; when a state or country increases its income due to automation like Germany or Japan
in the 20th Century or when the humankind can use the internet which in turn use satellites and other automated
engines.

VII DISADVANTAGES


Technology limits. Current technology is unable to automate all the desired tasks.



Unpredictable development costs. The research and development cost of automating a process is difficult to
predict accurately beforehand. Since this cost can have a large impact on profitability, it's possible to finish
automating a process only to



Discover that there's no economic advantage in doing so.



Initial costs are relatively high. The automation of a new product required a huge initial investment in
comparison with the unit cost of the product, although the cost of automation is spread in many product batches.
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The automation of a plant required a great initial investment too, although this cost is spread in the products to
be produced.

IX SPECIFICATIONS OF THE MECHANISM
DC Motor Speed:

10 RPM

Box Size:

220mmx80mmx80mm

One to other box distance: 85mm (inner), 245 mm (outer)
Rail distance:

44 inches (length), 36 inches (height)

Mechanism:

Crank with linkages

Crank Angle:

220 degrees

Materials:

MS (Mild Steel) and Wood

Total mechanism weight: 11 Kg (approx.)
Box transmission:

Step wise movement (delay between moving boxes)

X FUNCTIONAL DESCRIPTION OF THE PROJECT

The functional description of the project work is explained in brief here. For better understanding, the total project
work is divided into various blocks and each block explanation is provided here. The complete block diagram of this
project work is provided in the next chapter. The following is the description of overall function of the module. A
box shifting machine is used to transfer boxes/cartons generally on an assembly line. Industries worldwide use
conveyors as a mechanism to transport boxes from place to place. This mechanism includes strong belts, pulleys and
heavy motors to rotate the pulley to move the conveyor. As an alternative to this conveyor type, more simple and
comfortable machine using four bar mechanism can be used. This box shifting machine helps in transfer of boxes
smoothly by use of four bars with a simple arrangement. The four bar mechanism includes four links. One link is
fixed and the other links act as crank, follower and connecting rod. The rotary motion of the crank is transferred to
the follower by using connecting rod and is converted to the same rotary motion. This machine requires an electric
motor to provide input to the system.

Four-bar linkage
A four-bar linkage also called a four-bar is the simplest movable closed chain linkage. It consists of four bodies,
called bars or links connected in a loop by four joints. Generally, the joints are configured so the links move in
parallel planes and the assembly is called a planar four-bar linkage. If the linkage has four hinged joints with axes
angled to intersect in a single point, then the links move on concentric spheres and the assembly is called a spherical
four-bar linkage. Bennett's linkage is a spatial four-bar linkage with hinged joints that have their axes angled in a
particular way that makes the system movable.
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Inversion of Four bar Mechanism
A mechanism is one in which one of the links of a kinematic chain is fixed. Different mechanisms can be obtained
by fixing different links of the same kinematic chain. These are called as inversions of the mechanism. By changing
the fixed link, the number of mechanisms which can be obtained is equal to the number of links. Excepting the
original mechanism, all other mechanisms will be known as inversions of original mechanism. The inversion of a
mechanism does not change the motion of its links relative to each other. One of the most useful and most common
mechanisms is the four-bar linkage. In this mechanism, the link which can make complete rotation is known as
crank (link 2). The link which oscillates is known as rocker or lever (link 4). And the link connecting these two is
known as coupler (link 3). Link 1 is the frame.

Inversions of class 1 four bar mechanism:


When link 'b' is fixed : Crank Rocker or Crank Lever mechanism, in the shortest link rotates 360 degree
whereas the other link oscillates



When link 'a' is fixed : Crank Rocker or Crank Lever mechanism, in the shortest link rotates 360 degree
whereas the other link oscillates



When link 'd' is fixed : Drag link or Double crank mechanism in which the links 'a' and 'b' undergoes complete
360 dig motion



When link 'c' is fixed: Double rocker or Double lever mechanism in which no link makes a complete rotation
about its joints. In such case it is similar to class 2 four bar mechanisms

A mechanism has been defined above as a kinematic chain in which one of the links is fixed. From the four bar
mechanism, different versions of each of them can be obtained by fixing any one of the links p, q l or s. Such
different versions, which can be obtained by fixing any of the different links, are called its “Inversions”. Many a
time, a particular inversion of a mechanism may give rise to different mechanisms of practical utility, when the
proportions of the link lengths are changed. By this principle of inversion of a four bar chain, several useful
mechanisms can be obtained.

Design of four bar mechanisms
The synthesis, or design, of four bar mechanisms is important when aiming to produce a desired output motion for a
specific input motion. In order to minimize cost and maximize efficiency, a designer will choose the simplest
mechanism possible to accomplish the desired motion. When selecting a mechanism type to be designed, link
lengths must be determined by a process called dimensional synthesis. Dimensional synthesis involves an iterateand-analyze methodology which in certain circumstances can be an inefficient process; however, in unique
scenarios, exact and detailed procedures to design an accurate mechanism may not exist. The picture shown below is
for illustration purpose only. The actual model may not be exactly same as shown in the previous figure.
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Selection of Materials


Linkages



DC motor



M.S. Frame



Bearings

The design and fabrication of box shifting mechanism constructed by various components such as hilum board, dc
wiper motor, dc battery, steel stand and wooden pieces. In this steel frame build by using rectangular hollow pipes
and steel rods these are connected by welding operation. The hilum boards are cut by using cutting operation. The dc
wiper motor fitted on the frame by using bolt and nut joint. Power supply given from the dc battery (12volts and
7amps) through copper wires.

Dc motor
A windscreen wiper or windshield wiper is a device used to remove rain and debris from a windscreen or
windshield. Almost all motor vehicles, including trains, watercraft and some aircraft, are equipped with such wipers,
which are usually a legal requirement. A wiper generally consists of an arm, pivoting at one end and with a long
rubber blade attached to the other.
The blade is swung back and forth over the glass, pushing water from its surface. The speed is normally adjustable,
with several continuous speeds and often one or more "intermittent" settings. Most automobiles use two
synchronized radial type arms, while many commercial vehicles use one or more pantograph arms.

Bearings
A bearing is a machine element that constrains relative motion between moving parts to only the desired motion.
The design of the bearing may, for example, provide for free linear movement of the moving part or for free rotation
around a fixed axis; or, it may prevent a motion by controlling the vectors of normal forces that bear on the moving
parts. Bearings are classified broadly according to the type of operation, the motions allowed, or to the directions of
the loads (forces) applied to the parts.

External Factor
The service life of the bearing is affected by many parameters that are not controlled by the bearing manufactures.
Examples are bearing mounting, temperature, exposure to external environment, lubricant cleanliness and electrical
currents through bearings etc.
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Maintenance and lubrication
Many bearings require periodic maintenance to prevent premature failure, although some such as fluid or magnetic
bearings may require little maintenance. Most bearings in high cycle operations need periodic lubrication and
cleaning, and may require adjustment to minimize the effects of wear. Bearing life is often much better when the
bearing is kept clean and well-lubricated. However, many applications make good maintenance difficult. For
example bearings in the conveyor of a rock crusher are exposed continually to hard abrasive particles. Cleaning is of
little use because cleaning is expensive, yet the bearing is contaminated again as soon as the conveyor resumes
operation. Thus, a good maintenance program might lubricate the bearings frequently but never clean them.

Packing
Some bearings use thick grease for lubrication, which is pushed into the gaps between the bearing surfaces, also
known as packing. The grease is held in place by a plastic, leather, or rubber gasket (also called a gland) that covers
the inside and outside edges of the bearing race to keep the grease from escaping. Bearings may also be packed with
other materials. Historically, the wheels on railroad cars used sleeve bearings packed with waste or loose scraps
cotton or wool fiber soaked in oil, than later used solid pads of cotton.

Ring Oiler
Bearings can be lubricated by a metal ring that rides loosely on the central rotating shaft of the bearing. The ring
hangs down into a chamber containing lubricating oil. As the bearing rotates, viscous adhesion draws oil up the ring
and onto the shaft, where the oil migrates into the bearing to lubricate it. Excess oil is flung off and collects in the
pool again.

XI FABRICATION OF THE MACHINE
There are few types of fabrication methods are done on the machine. They are:


Arc cutting.



Drilling.



Grinding.

Further Operation


Cleaning.



Assembling.

Machining Operations
In this project it is used to cut the raw material such as plates, rod. This is done by arc cutting machine.
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Drilling
Drilling is used to produce holes in objects. In this project the square type pipe required the holes for making rake
assembly. These holes are done by vertical type drilling machine.
Fine Grinding
It is nothing but a grinding process, which is done as smooth with fine grains. It is done by convention grinding
machine.
Further Operations
Cleaning
It is the operation to clean the all machined parts without burrs, dust and chip formals. By meaning the parts they are
brightened and good looking.

Electric Motors – An Over View
Electric motors, both ac & dc motors, come in many shapes and sizes. Some are standardized electric motors for
general-purpose applications. Other electric motors are intended for specific tasks. In any case, electric motors
should be selected to satisfy the dynamic requirements of the machines on which they are applied without exceeding
rated electric motor temperature. Thus, the first and most important step in electric motor selection is determining
load characteristics -- torque and speed versus time. Electric motor selection is also based on mission goals, power
available, and cost.

Power Source Description
The power supplies are designed to convert high voltage AC mains electricity to a suitable low voltage supply for
electronic circuits and other devices. A RPS (Regulated Power Supply) is the Power Supply with Rectification,
Filtering and Regulation being done on the AC mains to get a Regulated power supply for the devices being used.
The motor used requires a supplyof +12V DC, which is derived from the single phase supply of 230V AC.A power
supply unit can by broken down into a series of blocks, each of which performs a particular function. A DC power
supply which maintains the output voltage constant irrespective of AC mains fluctuations or load variations is
known as “Regulated D.C Power Supply”.

XII CONCLUSION
The box shifting mechanism plays a major role in industries, the process of transporting or shifting products from
one place to another was to be maintained by conveyors only. So we just successfully altered this with a box shifting
mechanism using the kinematics links and a motor. We had just implemented our basic mechanical knowledge and
designing skills for designing and fabricating this project successfully. Thus this project work might be useful in all
industries. For practical applications this is fabricated for light duty operation. Its height, weight and other
mechanical designs may be not suitable for any other heavy operation or work on hardened material. We are proud
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that we have completed the work with the limited time successfully. The project works with satisfactory conditions.
We are able to understand the difficulties in maintaining the tolerances and also quality. We have done to our ability
and skill making maximum use of available facilities.
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ABSTRACT
This paper aims at production of electricity by using the concept of the rotation of wind turbine due to the wind
caused by the moving train and also by using an electrical power generation system. As anyone living near
railway tracks will tell you, speeding trains generate quite a bit of wind as they whoosh past. The idea is to
design a wind turbine that can be installed between the sleepers on a track, and as the train passes overhead,
the wind drives a turbine to generate electricity. This device could be placed along railway or subway lines, and
make good use of an otherwise wasted resource. An electrical power generation system comprises a variable
capacitor and a power source. The power source is used in the form of a generator to prime the variable
capacitor that effectively multiplies the priming energy of the power source by extracting energy from the
passing vehicle. By alternately priming the variable capacitor using charge from the power source and
discharging it at a later time in a cyclic manner to change the capacitance, a significantly large amount of
electrical energy is produced due to change in capacitance.

Keywords: Variable Capacitor, Turbine, Railways, Generation, Wind.

I INTRODUCTION
In the future, civilization will be forced to research and develop alternative energy sources. Our current rate of
fossil fuel usage will lead to an energy crisis this century. In order to survive the energy crisis many companies
in the energy industry are inventing new ways to extract energy from renewable sources. While the rate of
development is slow, mainstream awareness and government pressures are growing.
These challenges can be overcome by using renewable energy which are available to us every day. By utilizing
this huge amount of resources effectively we can overcome the deficiency of power.

1.1. Objective
The main objective is to build a power generation system such that it can contribute to the present power
generation system as the need of energy is growing day by day. The generated power is eco friendly as well as
inexhaustible means the power can be generated as long as the railways are in function.
This can be achieved by utilising the energy resources along the railway tracks i.e., by utilising the mechanical
energy supplied by both wind gusts from train as well as mechanical energy supplied by the train when it is in
motion.
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The proposed technique relates generally to generating electricity and, more particularly, to a method and a
system for generating electricity along a railroad track. Many known railroad systems employ a variety of
wayside equipment alongside the railroad tracks. Within a network, railroad tracks often span rural and
unpopulated areas, and as such, providing power to wayside equipment in remote locations may be a
challenging and costly task. At least some known railroad systems run power lines into remote areas to power
wayside equipment. However, depending on the location, such power systems may be expensive to install and
to maintain.
Unfortunately, traditional automated devices generally obtain operating power from an external power source,
which is not generally available in remote areas. That is, the automated device receives operating power that is
generated at a remote location and that is delivered over a power grid, and coupling the grid to the device can be
a costly proposition, especially in remote areas. In certain instance, local power sources, such as batteries, have
been employed. In any event, even if a local or external power source is provided, these power sources may not
provide a cost effective mechanism for producing sufficient levels of power for operation of the automated
testing devices. Therefore, there is need for a system and method for improving electric power generation with
respect to rail systems.

II GENERATION SYSTEM
A number of researches to overcome energy crisis against the exhaustion of fossil fuel, environmental pollution
and global warming have been performed. Typically, a number of studies on renewable energy, such as wind,
photovoltaic generation, etc., are actively in progress. These types of generation have advantages that they do
not use fossil fuel as an energy source and emit greenhouse gas [1-4]. The other types of these researches
against energy crisis are to reduce energy consumption or loss which deals mainly with how to improve energy
efficiency.
As a means of efficiency improvement, various types of energy storage devices are being spotlighted and their
application studies are making progress over the wide range of power systems. Over the whole power system,
researches about energy storage and its application scheme to retrench energy consumption and to enhance
system efficiency are under progress. The electric railway system has a peculiar characteristic that the railway
vehicles need huge electric power on acceleration and supply regenerative power on braking.
Many known railroad systems employ a variety of wayside equipment alongside the railroad tracks. Within a
network, railroad tracks often span rural and unpopulated areas, and as such, providing power to wayside
equipment in remote locations may be a challenging and costly task. At least some known railroad systems run
power lines into remote areas to power wayside equipment. However, depending on the location, such power
systems may be expensive to install and to maintain.

The electrical power generation system can be configured to generate electric power via movements of the rail.
The technique provides an electric power co-generation system for use with a railroad network. The system
includes a power source, such as a power generation device or an external power source. The power co-
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generation system includes first and second electrical capacitance portions that are electrically coupled to the
power source and that are configured to carry positive and negative charges, respectively. The power cogeneration system further includes a biasing device that is configured to separate the first and second
capacitance portions with respect to one another. Thus, by varying the distance between the capacitance portions
in response to a vehicle on the rail, the capacitance portions cooperate to act as a variable capacitor that
facilitates the co-generation of power with respect to the system. That is to say, the mechanical energy of the
biasing device is converted into electrical energy for the system.
Nowadays, the energy-saving technology for urban rail transportation is mainly focused on how to carry out the
regeneration braking energy recycling. A variety of methods have been proposed, such as the use of inverter
technology and the use of various energy storage devices (batteries, super-capacitors, fly-wheel, hydraulic
devices and so on). Considering the suburban application conditions (starts and braking have duration of several
seconds and require high electrical power), super-capacitors are more suitable devices for the application on rail
vehicles.
As anyone living near railway tracks will tell you, speeding trains generate quite a bit of wind as they whoosh
past. Industrial designers Qian Jiang and Alessandro Leonetti Luparini have come up with a device that's
installed between the sleepers on a track, and as the train passes overhead, the wind drives a turbine to generate
electricity. The wind Turbine devices could be placed along railway or subway lines, and make good use of an
otherwise wasted resource. Energy resources in our modern fast paced techno-world is fast depleting. Hence a
renewable energy source is much required at the moment. Thus researching new and innovative systems in
renewable energy sector is an indispensable prerequisite.
This power generation system utilizes The kinetic energy thus created by the wind flow induced by the train can
be effectively utilized to generate power on a larger scale and also the mechanical energy exerted during the
train movement which is utilized by the variable capacitor to generate electrical energy

III WIND TURBINE
When you think of wind power, you think of giant turbines harnessing big breezes. We have designed a device
that can capture the wind created by trains as they whoosh down the track. This wind turbine generator device is
installed between railroad ties and buried half-underground so as to not interfere with normal train operation. As
the train passes overhead, the whooshing wind spins a turbine inside the T-Box to generate electricity.
This wind turbine generator is a power generator that harnesses wind-energy when a train moves across the
tracks. The box kind of merges with the sleepers on the tracks and houses all the components necessary to
harness, store and supply converted power. What makes this project really cool is that it doesn’t rely on nature
to be a source, instead it optimizes a human activity
A train travelling approximately 125 mph would produce a wind speed equivalent to almost 50 feet/second.
These wind turbine generators would capture this wind, it's turbines producing about 3,500 Watts of power. If
the train was about 656 feet long, travelling around 187 mph and passing over that 1 km (.062 miles) stretch,
this wind turbine generator could produce about 2.6 kilowatts of power.
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The device could potentially provide electricity to remote and underserved areas or to facilities along the
railway.
These turbines are installed in the railway tracks as shown in the figure whenever a train passes through these
railway tracks they bring huge amount wind power. As they are installed in the track these winds make the
turbine rotate and produces electrical

IV CAPACITOR
A variable capacitor is a capacitor whose capacitance may be intentionally and repeatedly changed mechanically
or electronically. Variable capacitors are often used in L/C circuits to set the resonance frequency, e.g. to tune a
radio.

4.1. Concept
Power generation is achieved in this device by pulling apart the base plate and the movable plate and then
extracting energy stored in the electric field. During the input phase, the mass is forced against the contact
studs(power supply) on the base plate, connecting it to a charging circuit, which brings it to a starting potential.
In response to motion of the frame, which is attached to the host, the mass is accelerated sufficiently in the
opposite direction and moved to the top plate where it will be stopped by the contact studs on the top plate. The
energy stored in the capacitor is then extracted by an output circuit.

How this system works with rails?
An electrical power generation system comprises a variable capacitor and a power source. The electrical power
generation system is configured to generate electric power via movements of the rail. The power source is used
in the form of a generator to prime the variable capacitor that effectively multiplies the priming energy of the
power source by extracting energy from the passing vehicle. By alternately priming the variable capacitor using
charge from the power source and discharging it at a later time in a cyclic manner to change the capacitance, a
significantly large amount of electrical energy is produced due to change in capacitance than from the power
source itself.
The system includes a power source, such as a power generation device or an external power source. The power
train power generation system includes first and second electrical capacitance portions that are electrically
coupled to the power source and that are configured to carry positive and negative charges, respectively. This
system further includes a biasing device that is configured to separate the first and second capacitance portions
with respect to one another. Thus, by varying the distance between the capacitance portions in response to a
vehicle on the rail, the capacitance portions cooperate to act as a variable capacitor that facilitates the cogeneration of power with respect to the system. That is to say, the mechanical energy of the biasing device is
converted into electrical energy for the system.
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Block Diagram

The technique provides an electric power co-generation system for use with a railroad network. The system
includes a power source, such as a power generation device or an external power source. The power cogeneration system includes first and second electrical capacitance portions that are electrically coupled to the
power source and that are configured to carry positive and negative charges, respectively. The power cogeneration system further includes a biasing device that is configured to separate the first and second
capacitance portions with respect to one another. Thus, by varying the distance between the capacitance
portions in response to a vehicle on the rail, the capacitance portions cooperate to act as a variable capacitor that
facilitates the co-generation of power with respect to the system. That is to say, the mechanical energy of the
biasing device is converted into electrical energy for the system.
In accordance with above technique, a method of co-generating power via a vehicle travelling on a rail is
provided. The method includes the act of driving first and second capacitor plates with respect to one another in
response to the vehicle that is travelling on the rail. The method also includes the act of charging the first and
second capacitor plates via a power source, such as a power generation device or an external power source. The
method further includes biasing the first and second plates apart from one another, thereby displacing the plates
with respect to one another. This displacement changes the electrical capacitance between the first and second
plates and, resultantly, increases the electric potential between the first and second plates. In turn, this
displacement of the first and second plates facilitates the co-generation of electrical energy from the kinetic and
potential energy of the vehicle on the rail.

4.2. Variable Capacitor
The power co-generation device includes a variable capacitor. The variable capacitor has two capacitance
portions, such as conductive plates that are each coated with a thin film of dielectric material. The two
electrically conductive plates are held mutually apart in an open position via a biasing member, such as a
compression spring. The plates are electrically coupled to the power source, such as the illustrated power
generation device, and each plate carries opposite charges with respect to one another. The variable capacitor
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facilitates changes in the distance between the two plates causing electrical power generation from this changing
distance.
To facilitate electrical isolation of the two capacitance plates a dielectric film is provided on one plate or on both
of the plates. The dielectric film acts as an insulator between the conductive plates and impedes the flow of
current between the capacitor plates. In one exemplary embodiment, the dielectric film includes polyimide
material, such as a kapton having functionally linked polymers. The dielectric film includes aluminum oxide
having polar metal oxide bonds possessing large permanent dipole moment. The dielectric film may include
polymers, ceramics, or the like

4.3. Power Source
The power source is coupled to the conductive plate. The power source may be located locally within the power
tie or external to the power tie. The power source is coupled to the conductive plate via the power conditioning
circuitry and a power isolation device. The power isolation device is a switch or a diode

4.4. Operation
When DC voltage is applied across the two plates of the variable capacitor, a concentrated field flux is created
between the plates and electrons are liberated from the positive conducting plate and deposited on the negative
conducting plate. Thus, one of the plates develops a positive charge, while the other plate develops a negative
charge. The greater the difference of electrons on opposing plates of a capacitor, more flux is generated and the
capacitor is able to store more electrical energy. Specifically, the voltage across the capacitor (i.e. between the
plates) is increased. The capacitance of the capacitor is dependent on the area of the plates, distance between the
plates, and ability of dielectric material to support electrostatic forces, as discussed further below. Because, each
plate stores equal but mutually opposite charge, the total charge in the capacitor is zero. In the illustrated
embodiment, an analog signal line between the co-generation device and the sensing device carries an analog
signal indicative of the load on the rails. The operation of the variable capacitor is discussed in two levels as
discussed below:

4.4.1. Open position

Fig4.4.1. Open Position
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The above figure illustrates variable capacitor in an open position. The plates are biased apart and held in this
open position by a biasing member, such as a compression spring. The plates are separated by a larger gap "d"
in the open position, and the open position corresponds to a situation when there is no vehicle above the rails.
The capacitance of the capacitor is directly proportional to the electrostatic force field between the plates, and
the capacitance of the capacitor is calculated in accordance with the following relationship:

Where C is the capacitance in farads, ε is the permittivity of the dielectric, A is the area of the plate in square
meters, and "d" is the distance between the plates in meters. From the above mentioned relationship, it can be
seen that the capacitance of the capacitor is reduced in the open position, because the capacitance is inversely
proportional to the distance or gap "d" between the capacitor plates.

4.4.2. Closed position
The BELOW figure illustrates variable capacitor held in a closed position. When a vehicle is above the rails, the
plates are biased towards each other, thus reducing the gap "d". This reduction in the gap "d" changes the
distance between the plates and also changes the capacitance characteristics of the variable capacitor. From the
above mentioned relationship, it can be seen that the capacitance of the capacitor in the closed position is
increased due to the

Fig4.4.2. Closed Position
reduced gap "d" between the capacitor plates. Indeed, in the closed position, the value of "d" is effectively the
thickness of the dielectric film, and this thickness is significantly smaller than the value of "d" in the open
position. Thus, decreasing the capacitance of the capacitor

4.4.3. Analysis
(i) The capacitance of the capacitor is calculated in accordance with the relationship:

(1)
(ii)Voltage across the plates in open position is calculated as:
(2)
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Where Cc is the capacitance in the closed position in farads, Co is the capacitance in open position in farads, Vc
is the voltage across the plates in closed position, and Vo is the voltage across the plates in the open position.
Consider, let dielectric permittivity k=2.5, ε0=8.55 picofarads/m, ε=kε0=2.2×10
-6

-11

2

farads/m, A=0.1 m , t=1 micron

-3

(10 m) is the thickness of the dielectric layer, d=1 mm (10 m) is the space between the plates.

Thus, when the exemplary variable capacitor is in the closed position, the capacitor has a capacitance value of
2.2 microfarads, and the distance between the plates is defined by the thickness of the dielectric material. When
the distance between the plates is increased, the capacitance of the variable capacitor is changed to:

Where d>>t. In this system, the electrical potential across the plates is inversely proportional to the capacitance
of the device and is:

where Vo is the voltage or electric potential across the plates when the plates are in the open position and Vc is
the electric potential across the plates when the plates are in the closed position.

V CONCLUSION
Increasing the electrical potential of the variable capacitor also increases the electrical energy of the system, as
the mechanical energy of separating the plates is converted into electrical energy. Thus, in the above example,
the electrical energy of the capacitor is increased by 2400 times. The power generation device effectively
primes the variable capacitor, and the energy of this priming is multiplied by varying the distance between the
capacitor plates. By alternately priming the variable capacitor using power from the power source and
discharging it at a later time in a cyclic manner to change the capacitance, a significantly large amount of
electrical energy is produced due to change in capacitance in comparison to the electrical energy and power
from the power source itself. A number of such systems are connected together for greater energy delivery.
Advantageously, communication between the power ties facilitates sharing of resources and also facilitates the
development of certain data types, such as block occupancy detection, distance to train, detection of broken rail,
or the like
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Additionally, by monitoring various properties of the variable capacitor, certain properties regarding the vehicle
passing on the rail can be determined. For example, determining the time, the capacitor is in the closed position
or the open position provides an indication of the speed of the vehicle.
Thus the property of variable capacitance and also utilizing the winds during the movement of train is used to
trap energy (kinetic and potential) of the vehicle movement in the rail. By alternately priming the variable
capacitor using the charge from the power source and discharging it at a later time in a cyclic manner to change
the capacitance, a significantly large amount of electrical energy is produced due to change in capacitance.
Though the theory appears to be neat and clean, the system is only proposed and is yet to be designed
experimentally

REFERENCE
[1]. B. Bletterie and H. Brunner, Solar shadows, Power Engineer, vol.20, no.1, pp.27-29, 2006.
[2]. G. P. Harrison and A. R. Wallace, Optimal power Flow evaluation of distribution network capacity
for the connection of distributed generation, IET Gener. Transm. Distrib., vol.152, no.1, pp.115122,2005.
[3]. J. S. Bak, H. L. Yang, Y. K. Oh, Y. M. Park, K. R. Park, C. H. Choi, W. C. Kim, J. W. Sa, H. K. Kim and
G. S. Lee, Current status of the KSTAR construction, Cryogenics, vol.47, no.7-8,pp.356-363, 2007.
[4]. Iannuzzi D., Tricoli P. Optimal Control Strategy of Onboard Supercapacitor Storage System for Light
Railway Vehicles, 2010 IEEE International Symposium on Industrial Electronics (ISIE 2010). 2010:20285.
[5]. Kyoungmin Son, Sejin Noh, Kyoungmin Kwon, etc.. Line voltage regulation of urban transit systems
using super-capacitors, 2009 IEEE 6th International Power Electronics and Motion Control Conference .
2009:933-938.
[6]. Allegre Anne-Laure, Bouscayrol Alain, Delarue Philippe, etc.. Energy Storage System With Super capacitor for an Innovative Subway, IEEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS,
2010, 57(12):4001-4012.

156 | P a g e

AUTOMATIC ELECTROMAGNETIC
PUNCHING MACHINE
1

Mr.M.S.Wani, 2Shubham Jagtap, 3Saurabh Kothawade

Mechanical Department, Guru Gobind Singh Polytechnic, Nashik, Maharashtra,( India)
ABSTRACT
Punching Machine is one of the principle machines in paper cutting industry & sheet metal industry. It is mainly
used as the name indicates to cut strips. So we are going to make a machine for “S I INTERPACK ” and make it
multipurpose & should be used to cut the card board , asbestos sheets, papers, foam, thin plastic sheets. The
machine is simple to maintain, easy to operate. Hence we tried our hands on “automatic punching machine.”
Automatic punching machine is working on the principle of electromagnetics. This type of punching machine is used
to punch basically card board, asbestos, sheets, papers, foam, and thin plastic sheets. Punching is depend on feed
rate which done manually.

Keywords: Coils, Current, Electromagnet, Punching Die, Springs.
I. INTRODUCTION
Punching is metal forming process that uses a punch press to force a tool, called punch. This type of punching
machine is used to create a hole in thin cork sheet, asbestos, plastic sheet and more material as per the capacity of
electromagnet.
Generally in conventional punching process like mechanical, hydraulic and pneumatic force is used to operet the
punch in which creates large amount of friction; as well as
inaccurecy to perform the micro level operation.
This type of punching machine is based on the magnetic force developed by electromagnetic coils. This machine is
manually operated i.e ON/OFF system which helps to reduce friction and also control the power consumption.
This project is designed for small operation. it has low initial cost, low maintainance cost, less capital investment.

II. NEED OF A ELETROMAGNET
Copper is good conductor of electricity so we have decided to make winding of copper wire for electromagnet. The
working principle of electromagnet is based on the faradays left hand rule. The magnetic field produced by the
winding, magnetizes the electromagnet. The electromagnet now act as a powerful magnet and it attracts the mild
steel plate which is the good magnetic material. Here the 2 electromagnet in series is used because the power of both
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the electromagnet are get combined together and we got better result. This force produced is transmitted to the tool
for the required punching operation.

III. COMPONENTS OF A PUNCHING MACHINE

IV. PROBLEM IDENTIFICATION
The punching is the major operation performed in industry, and to perform this operation in mass number the
manpower is require which results in to high cost of production, more time require to complete the operation, affect
the accuracy of product so for automation in system we are trying to do a work on new system in punching.

158 | P a g e

V.CONSTRUCTION AND WORKING
The punching machine consists of a punching tool, die, push rod, supporting vertical pin, springs, vertical rod, lock
pins and an external support structure. switch is connected between power supply->control panel->

This setup is connected to single phase, 230 volt supply which when get „ON‟ the power is supply to the
electromagnet and the magnetic field is get generated due to this magnetic field the mild steel plate on the
electromagnet is get attracted towards the electromagnet and at the same time the push rod is also get in downward
direction which creates the punch on material When the electric supply is cut off, the magnetic field stop to exist and
after the electromagnet loses its magnetization, the spring retracts, moving the punching tool away from the work
piece and the cycle is completed. The tool and work piece are then separated by means of four return springs. The
springs are initially compressed during the forward stroke. The punched work piece is removed from the punching
machine and another is loaded on to the die block in its plates. This procedure is repeated in order to obtain
subsequent punches.

VI.FABRICATION OF FRAME
The various rectangular components like vertical beam, top cover plate, bottom cover plate and side plates are
machined to the required dimensions using a shaper. Then surface grinding is done to finishing of the components.
Holes are drilled into the surface by the vertical drilling machine. Finally Black colour painting was done on the
rectangular structure
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VII. SPRING

The main purpose electrical supply to the electromagnet is get stoped or cut off. The compressed spring now exerts
force on the vertical bar and lifts it up, enabling the operator to remove the work piece and load another work piece.
Before punching, the spring keeps the vertical bar and punching tool up, so that the work piece can be loaded
without obstacle of our spring is twofold. After the punching, the spring is used for a return mechanism to push the
punching tool up. Then work piece has got punched successfully.

VIII.VERTICAL PUSH ROD
The material used for the vertical beam is mild steel. When the electromagnet get magnetized the M.S plate get
attracted towards the electromagnet and the vertical beam connected to the M.S plate is also go in downward
direction and it exert a force.

IX. PUNCHING TOOL
The punching tool is made of High Carbon steel. It is fitted at bottom of the vertical beam. When the force exerted
by electromagnet push the rod in downward direction the tool fitted at bottom of rod make a punch on the object.

X. RAW MATERIAL PURCHASE
The first step involved in the fabrication process is the finding of all the required raw materials. Mild Steel is the
material used for most of the components. After obtaining all the required raw materials, the various parts are
machined.

XI. ADVANTAGES AND APPLICATIONS
Advantages :
1.

Friction loss is very minimal due to very little metal-metal contact in the drive system.

2.

The force created per punch can be controlled precisely as it is an electrical process.

3.

It is a compact device.

4.

It is portable.

5.

Variety of operations can be performed by just using different dies i.e. it is a flexible setup.
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Applications
1.

Punching of foam for packaging accessories.

2.

Punching card board from 1mm to 5mm.

3.

It can be used to punching the asbestos sheet for gasket sheet.

4.

It is used to punching a plastic sheets and paper

5.

This machine can be used for following application of gasket/card board/plastic sheet/ paper as followsa.

Blanking

b.

Punching

6.

It is used to produce high quality cutting surface.

7.

It can be used for forming plastics

XII.CONCLUSION
While concluding this report, we feel quite fulfill in having completed the project assignment well on time, we had
enormous practical experience on fulfillment of the manufacturing schedules of the working project model. We are
therefore, happy to state that the in calculation of mechanical aptitude proved to be a very useful purpose.

XIII. FUTURE IMPROVEMENTS AND INNOVATIONS
The paper included very simple type of Machine parts requiring very less component than conventional machinery.
As work was successful studying & completing the results of this automatic electromagnetic punching m/c with
solving other types of conventional punching machine problems associated with machine that can be implemented
from higher to lower units cost. Its lowermost requirement of maintenance can again be beneficial for keeping cost
down.
This machine runs on electricity only during punching operation. This few out of very large no of rows can project
this m/c across the investment.
As per Indian content is concern this machine can be very beneficial for virtually all type of punching units as it has
very low capital investment. This machine may form a simple solution for punching in the future. This machine also
can be controlled by computer programs.
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ABSTRACT
Now adaysthe requirement of electricity is much higher than its generation,hence the main the objective of our
project is to produce electricity in low cost with no effect onenvironment. The Electricity is Produce by using the
force of air created by the moving vehicle in highways.A considerable amount of wind energy is produced due to the
pressure difference created by the moving vehicles on the highways. This wind energy can be used for the
production of electrical energy with the help of vertical axis wind turbinesThis is a new unique method of power
generation in low cost .We use arrangement vertical axis blade for power generation called as turbine for power
generation. These turbines install on middle on highway so that the wind from both sides of the median will proceed
tangentially in opposite direction on both sides of the turbine thereby increasing effective wind speed acting on the
turbine.The wind power harnessed through this method can be used for street lighting, traffic signal lighting, toll
gates etc.

Keywords: - Blades, Generation, Turbine, , Vehicle, vertical axis, Wind energy

I. INTRODUCTION
In 20th century there was big problem of insufficient storage or supply of electricity, so there is need of
developmentof different sources for generation of electricity, with the help of renewable energy sources , in low cost
also .overcome such problems absorption of more renewable sources such as sunlight, wind and biomass is essential
in the current century. Energy is very much essential for development of any nation Currently, more than 65% of
electrical energy is produced biothermal power plants where fossil fuels are used. As we realize that fossil fuels are
going to be worn out we’re trying to develop other means of power generation. Wind energy is an easy source to
produce electricity
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As shown these type of turbine is not install on highway, Because there is not generation of electricity in higher
amount. Because of the shape of the blades of turbine no restriction for thrust or air exerted by the vehicles running
on highway. So Main aim of our project is to produce more amount of electricity with the help of thrust or air
exerted by vehicles on highway in low cost
+++++
1.1
Important terms
A) Impact Wind Energy
B) Anemometer
Impact pressure thrust depends on different factors as follows:a) The intensity/frequency of the vehicles traffic.
b) The size of the automobiles.
c) The speed of the automobiles.
d) Distance between the harnessing system &vehicles.
e) Angle of Impact.
f) Velocity of natural wind.

1.2

Objective of Project

1.

In corporation of more renewable energy to the power system.

2.

Design of a new method of generation of electricity using the wind energy generated by the moving vehicles
on the highways.

3.

Development Stand-alone system for providing the power to the highways.

4.

Provide Charging Port for Electric Cars
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II DATA COLLECTION
2.1 Wind speed and electricity Production
Sr .No.

Velocity of wind

Efficiency

1

5 m/s

32%

2

8 m/s

62%

3

11 m/s

92%

2.2 Reason for Selecting VAWT Over HAWT
Sr. No.

Particulars

VAWT

HAWT

1

Tower Sway

Small

Large

3

Self Starting

No

Yes

4

Overall Formation

Simple

Complex

5

Generator Location

On Ground

Not on Ground

6

Height from Ground

Small

Large

7

Blade Operation Space

Small

Large

8

Noise Produced

Less

Relatively Large

9

Wind Direction

Independent

Dependant

10

Obstruction for Birds

Less

High

11

Ideal Efficiency

More than 70%

50-60%
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Figure Shows VAWT V/S VAWT
2.2 Velocity of Impact Air at Different height from road surface w.r.t. various vehicles
Sr.
No

Types
Vehicles

of

1
2
3
1
2
3
1
2
3
1
2
3

6-wheel truck
10-wheel truck
12-wheel truck
6-wheel truck
10-wheel truck
12-wheel truck
6-wheel truck
10-wheel truck
12-wheel truck
6-wheel truck
10-wheel truck
12-wheel truck

Height of Anemometer from Road
Level(cm)
40
40
40
60
60
60
80
80
80
100
100
100

Distance
Anemometer
vehicles(cm)
25
25
35
30
20
20
35
25
20
20
20
20

between
Velocity of Impact Wind
&
Energy(m/sec)
3.4
4.6
2.9
5.7
6.9
5.4
6
6.7
3.1
8.7
7
4.8

III WORKING PRINCIPLE
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1.

Capturing of wind induced by moving vehicles

2.

Routing the induced wind in the direction of the wind turbine

3.

Converting the energy of the wind into Mechanical energy by using wind turbine

4.

Converting that Mechanical energy into electrical energy by using a generating device

IV DESING METROLOGY
Proper design of turbine is very important for proper working of whole set up with the higher efficiency

4.1 Parameters Consider While Designing VAWT


Speed

•

Diameter



Start up Speed

•

Number of blades



Cut in Speed

•

Tip speed Ratio(TPR)



Voltage regulation

•

Taper



Battery Bank Voltage

•

Pitch and Twist



Inefficiency

•

Bearings



Blade Material

A. Speed of wind
Speed of air is the very important parameter. Because in windmill we are using the wind as a raw material for the
power production .this bakes the axis rotate and this axis is coupled with a dc generator and makes its also rotate and
produce electricity.

B. Height of turbine
When we select the height of turbine very high then these is no effect of air or thrust created by the air When we
select the height of turbine too short then the turbine not should rotates properly. So the height of turbine should be
accurate, hence it is also important parameter

C. Shape of the blade
Blade selection is one of the major step in the design of a wind turbine. Blades convert kinetic energy from thewind
into rotational energy in the turbine shaft.The blades are themost difficult part of the design because they must be
propelled by wind in any direction.This necessitates that the blades are curved and angled so that as much surface
area isuncovered to the wind flow of air from oncoming vehicles as possible. The blades must also belightweight.
The central column design is relatively simple. It is a hollow tube whereon theblades will be attached. It should be
large enough to accommodate the width of streetlights
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Various design selected for turbine
D. Aerodynamic Shape
This aerodynamic concept shows the forces and velocities cutting in a turbine The resultant velocity vector, W‟ is
given
by W’=U’+(-w’*r’)
Where,
U‟-undistributed upstream air velocity
(-w‟*r‟)-velocity vector of advancing blade.

Here,

W, and the blade cords, the resultant air speed flow and the angle of attack are calculated as follows:

The blade turbine must place according to aerodynamic concept. All the variables related to this model definitely
varies according to the environment in which it is going to be installed
E .Blade Design
Blade convert kinetic energy of air from fast moving vehicle into rotational energy by the turbine shaft. The rotary
motion of shaft is convert into electric energy with the help of PMDC (Permanent Magnet DC) motor and
electricity store in battery.Wind energy generated by moving vehicles may not be continuous as there may be idle
time with no vehicle traffic and the turbine may need to stop and start frequently. Therefore, start by itself property
is one of the important parameter in case of highway wind turbines.
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For high efficiency, we used FRP (Fabric Reinforce Plastic) material, so that blade has minimum weight of blade.
Shape of bladeis made helical, so it will trap maximum amount of high velocity air & will give high rotation to the
turbine shaft. To obtain high rotary motion, the extreme end of blade having high weight. This will help to develop
centrifugal force will help in maximum output.

V WORKING CONCEPT
5.1 Block Diagram

5.2

Working Of VAWT

The Working of VAWT is divide into 3 steps
Step 1 .
In the first step the High velocity wind and middle part of the highway will Strikes wind turbine blades and make a
rotation in it The wind turbine blade will rotate at clockwise direction even when the vehicle move in any of the side
of the highway .because the arrangement of the wind turbine blades are in that manner.
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Step 2
The vertical axis highway wind mill the wind blade turbine is attachedwith the two generators. One is in the top and
theother one is at the bottom of the wind turbine blades. when the turbine blade rotate the attached generators will
generate electricity in both way
Step 3
Thus, the mechanical energy is converted into electrical energy by using PMDC Motor and this produced power is
stored in the battery and is utilize for street light, charging port for electric vehicle, traffic signals and many
applications.

VI COMPONENT DETAILS
1. Alternator :- The alternators or generators are the heart of the windmill and it must be properly sized to match
your swept area and to produce right type of power to match your application. The unit requirements to make higher
voltages at lesser rpm, otherwise it is not suited for wind power use, even motors can also be used a generators. In
this vertical axis highway windmill we are using two dc generators coupled with the wind blade turbine.
a) start up speed: This wind speed at which the rotors starts turning. It should spin smoothly and easily when you
turn it by hand, and keep rotating for few seconds. Designs that „cog‟ from magnetic force or that use gears orpulley
to increase shaft speed will be poor at start up. A good design can start spinning in 5 mph winds cut in at 7 mph.
b) Inefficiency: Every generator has a certain speed at which it runs most effectively. But since the wind is
continuous varies, we must try to design to happy medium. As the wind speed

increases , the untreated power

coming into the generator from the wind becomes more than the generator can effectively Use, and it gets more and
more electricity . This power is wasted as heat in the stator coils.

VII ADVANTAGES
1. The energy create is environmental pollution free and does not cause any damage to environment.
2. Till now the energy which is waste can be utilized in developmental work.
3. Installation and maintenance charge is no much high.
4. There is no damage to birds and animals.
5. Can be used to produce energy free electricity.
6. Can be use to pump water and develop a well maintained irrigation system.

VIII CONCLUSION
The wind energy generated by the moving vehicles on highways can be utilized to generate electrical energy which
can be stored in a battery and used for purposes like street lighting, Electric Car charging etc. This design concept is
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meant to be sustainable and environmentally friendly. If these types of turbines can be installed on long high speed
express highways like golden quadrilateral, a considerable amount of electrical energy can be generated, which can
solve the issue of energy crisis to a large extend.
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ABSTRACT
The transformer is a static device, which converts power from one level to another level. The aim of the project is to
protect the transformer under overload condition by load sharing. Due to overload on transformer, the efficiency
drops and windings get overheated and may get burnt. Thus by sharing load on transformer, the transformer is
protected. This will be done by connecting another transformer in parallel through a micro-controller. The
microcontroller compares the load on the first transformer with a reference value. When the load exceeds the
reference value , the second transformer will share the extra load. Therefore, the two transformer work efficiently
and damage is prevented. In this project three modules are used to control the load currents. The first module is a
sensing unit, which is used to sense the current of the load and the second module is a control unit. The last module
is microcontroller unit and it will read the analogue signal and perform some calculation and finally gives control
signal to a relay. A GSM modem is also used to inform the control station about switching. The advantages of the
project are transformer protection, uninterrupted power supply, and short circuit protection. When designing lowvoltage power system to the supply large load currents, paralleled lower-current modules are often preferred over a
single, large power converter for several reasons. These include the efficiency of designing and manufacturing
standard modular converters which can be combined in any number necessary to meet a given load requirement and
the enhanced reliability gained through redundancy.

Keywords: Transformer, Microcontroller, GSM
I INTRODUCTION
Transformer is a static device which converts energy at one voltage level to another voltage level. It is an electrically
isolated inductively coupled device which changes voltage level without change in frequency. Transformer transfers
ac voltage from one electrical circuit to another by the principle of mutual induction. Distribution transformers are
one of the most important equipment in power system and are also known as the heart of the power system. The
reliable operation of a power system depends upon the effective functioning of the distribution transformer.

172 | P a g e

Therefore monitoring and controlling of key parameters like voltage and current are necessary for evaluating the
performance of the distribution transformer. Thus it helps in avoiding or reducing the disruption due to the sudden
unexpected failure. Transformers being one of the most significant equipment in the electric power system, needs
protection as a part of the general system protection approach. Moreover the increasing population and their
unavoidable demands have led to an increasing demand on electrical power. With this increased needs, the existing
systems have become overloaded. The overloading at the consumer end appears at the transformer terminals which
can affect its efficiency and protection systems. Due to overload on the transformer, the efficiency drops and the
windings gets over heated and may get burnt. It takes a lot of time to repair and involves a lot of expenditure.
Transformers are occasionally loaded beyond nameplate ratings because of existing possible contingencies on the
transmission lines, any failure or fault in power systems, or economic considerations. One of the reported damage or
tripping of the distribution transformer is due to thermal overload. To eliminate the damaging of transformers due to
overloading from consumer end, it involves the control against over current tripping of distribution transformer. Rise
in operating temperature of the transformer due to overloading has an influence on ageing of transformers. The
accelerated aging is one of the main consequences of overloading power transformers. Thus load limitations must be
implemented to operate the transformers within safe limits. Moreover on overloading the transformers voltage
regulation may increase and power factor drops. The project is all about protecting the transformer under overload
condition. This can be done by connecting another transformer in parallel through a microcontroller and a relay
which shares the excess load of the first transformer. The transformers are switched alternatively to avoid thermal
overloading. Therefore, two transformers work efficiently under overload condition and damage can be prevented. If
there is a further increase in load beyond the capacity of two transformers there will be a priority based load
shedding of consumers which will provide un-interrupted power supply for the hospitals, industries etc.

II RELATED WORK
In the power system transformers may be loaded beyond their nameplate ratings due to a fault or some emergency
conditions. This type of overloading can cause either short term failures or long term failures. Increase in hot spot
temperature would also lead to the accelerated ageing of the transformers resulting in transformer overload. So in
order to keep the body temperature of the transformer within its nameplate rating, the transformer must be loaded
efficiently in a controlled manner. Our system aims at load sharing of transformers and priority based load shedding.
The procedure of load sharing is summarized below.
1. Loads are supplied from a single transformer under normal condition and a standby transformer is connected in
parallel through a circuit breaker.
2. A current transformer measures the load current continuously and feeds it to the controller by converting it to a
corresponding D.C value in order to compare with the reference value set by the user.
3. Whenever the load current exceeds reference value, the controller sends a high signal to the relay which energizes
the relay coil. The relay coil thus sends a tripping signal to the circuit breaker of the standby transformer.
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4. Thus the load is shared by the transformers equally as the transformers are identical. The current transformer still
measures the load current and compares it with the reference value.
5. Whenever the load current falls below reference value one transformer is shut down and this is done in an
alternative manner to avoid thermal overloading.
6. If the load value increases further beyond the capacity of two transformers, load will be cut-off from the main
supply based on the priority level set by the user. This is done to provide un-interrupted power supply to higher
priority loads.
7. Each of the process is informed to the controller by a GSM and the load parameters are continuously displayed in
the LCD.
This algorithm is followed whenever the transformer is working and the program is executed in a loop function so
that the algorithm repeats itself.

III BLOCK DIAGRAM

Fig.01. Block Diagram
Circuit breaker
A circuit breaker is used to isolate the faulty point of the power system in case of abnormal conditions such as faults.
It is a protective device which energizes and de-energizes a circuit and provides over-current protection. Circuit
breakers operate on receiving a signal from relay.

Transformers
A transformer is an electrical device that transfers electrical energy between two or more circuits through
electromagnetic induction Transformers convert AC voltage from one level to another level with a little loss of
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power. A transformer operates on the principals of “electromagnetic induction”, in the form of mutual induction.
The transformer used here is a step-down transformer so that it can be directly fed to the measuring devices by
rectification.

Microcontroller
The microcontroller is used to compare the load current with reference value. Atmega328 is the controller used for
this purpose and it also provides a provision for GSM module and in built ADC.

Relay
Relays are components which allow low power circuit to operate high current application circuits. It is an
electricallyoperated switch and is used where it is necessary to control a circuit by a low-power signal with complete
electrical isolation between control and controlled circuits, or where several circuits must be controlled by one
signal. The relay used here is of electromagnetic type.

Current Transformer
The Current Transformer is a type of “instrument transformer” that is designed to produce an alternating current in
its secondary winding which is proportional to the current being measured in its primary. Current transformers
reduce high voltage currents to a much lower value and provide a convenient way of safely monitoring the actual
electrical current flowing in an AC transmission line using a standard ammeter. The principle of operation of a
current transformer is same as that of an ordinary transformer.

GSM Modem
A GSM modem is a specialized type of modem which accepts a SIM card, and operates over a subscription to a
mobile operator, just like a mobile phone. Here the purpose of GSM modem is to send the monitoring parameters
values and faults of transformer to authorized person’s number in control room.
It is a class of wireless modem devices that is designed for communication of a computer with the GSM and GPRS
network. It requires a SIM card to send the message.

IV OPERATING PRINCIPLE
In the proposed system, only one transformer is operating to feed the loads. A standby transformer is connected in
parallel through a circuit breaker and relay. The current transformer continuously measures the load current and
feeds it to the microcontroller ADC pins. The reference value or the maximum load limit is entered by the user and
priority level of the load is also set by the user or concerned authority. As the load demand increase during peak
hours, a single transformer would not be able feed all the load. During this condition, when the load demand exceeds
the reference value, the microcontroller will give a control signal to energize the relay coil. Thus the standby
transformer will be connected in parallel and will share the load equally since the transformers are of the same
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ratings. Thus all the loads are fed efficiently providing un-interrupted power supply. The GSM modem will send a
message to the control room about the load sharing and a display will be shown in the LCD display. When the load
increases further to a value which is greater than the capacity of the two transformers, priority based load shedding
will be implemented. The loads which have the lowest priority will be shut down by opening the respective circuit
breakers. This message is also sent to the control room. When the load decreases, and comes to normal working
condition, first transformer will be shut down in order to avoid thermal overloading. This is done because the first
transformer operates for a longer time interval than standby transformer and its body temperature rises. By providing
alternative switching, the transformers can be cooled by natural methods. Each time the GSM will send message
about the active transformer thus making load sharing and load shedding efficient.

V CONNECTIONS
The controller used is ATmega 328 which is 8 bit controller and has 20 I/O pins of which there are 14 digital I/O
pins and 6 analog pins. The keypad is configured as rows and columns of which either row or column is set as input.
Thus the controller reads the value by matrix arrangement. Crystal oscillator is connected to pin no. 9 and 10 of the
controller which generates clock signals. Digital pins PD0 to PD7 are configured as output and all the output devices
like LCD and GSM are interfaced to this port. The row pins of the keypad and the relay is connected to the port B
while the column pins of keypad and CT is connected to port C of the controller. All the loads are connected to the
port B through a relay which is supplied with a 12V supply. Relay contacts are shown named as RLY 1, RLY 2, and
RLY 3.Of these two relay contacts corresponds to two transformers and the third relay corresponds to priority based
load shedding. A crystal oscillator is used to generate clock signals to the controller. It is also possible to use internal
oscillator of the controller unless the ADC pins are used. A CT is connected to ADC pin 5 of the controller and a
variable resistor is used to vary the value of CT. A GSM is connected to digital pins 0 and 1for communication
purpose. In order to view the message displayed by GSM, a virtual terminal is used. A 4x3 keypad is used to set the
maximum load limit and the LCD gives a visual indication of CT value and maximum load limit. For LCD display
four bits of address lines are connected to the controller. RESET pin is connected to the power supply so that the
controller works continuously. The controller can be reset by applying a logical low signal to RESET pin. Relays are
connected with transistors which act as switches. Whenever a high signal is applied to the base of the transistor, the
transistor act as a closed switch and energizes the coil of the relay which in turn latches the relay contactors. A
freewheeling diode or a flywheel diode is connected across the relay coil to protect the collector terminal of
transistor from the back emf of the relay coil.

VI CONCLUSION
Transformers are one among the most generic and expensive piece of equipment of the transmission and distribution
system. It is known as the heart of the power system. Due to its high cost, the protection and maintenance of the
transformer is crucial. With increase in load demand day by day and with existing transformers the load demand is
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to be satisfied and it may lead to increase in load of each transformer. One of the best solutions of overcoming this is
by connecting transformers in parallel. In this project of Automatic Load Sharing of Transformers Using
Microcontroller, a technology is implemented to share the load on the transformers. This provides un-interrupted
power supply and avoids blackout in particular areas where there is varying loads. With the advancement of
communication technology, now it is possible to receive overload condition of transformer through GSM to the
control room. During overload condition exceeding specified limits information is immediately communicated
through GSM technology to the concerned authority for possible remedial actions. Hence the transformer is
protected from the overload condition and uninterrupted power supply is available to the consumers.
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ABSTRACT
In developed era of information technology we require fastest response in every technology in one is curser
movement through mouse now a days we are using optical mouse and wireless mouse both required surface for
their operation we have proposed a mouse which performs without any surface as well as it is wireless which
gives fast response with long range it works on hand movement of user means curser moves according to hand
movement of user.

Keywords:-Wireless mouse, Accelerometer sensors.

I INTRODUTION
The Development of information technology is increase day by day. In Today’s world optical mouse have a
limited range. They work within the length of their connecting cable and require a surface to work on. Wireless
mouse also required surface. Gesture is a very natural human communication capability. The idea is to use
natural, comfortable motions to control computers. Our approach deals with the bringing of the mouse control in
hand motion [1]. The basic technique is the use of microcontroller and a wireless channel which will bring the
mouse in the contact of the computer. A gesture may be defined as a physical movement of the hands, arms,
and also body for convey information from gesture to the system. Gesture system, then tracking of human
movement, and also interprets the movement of human gesture with the meaningful commands [2]. This system
commonly uses two approaches to interpret gestures for Human Computer interaction.

II PROPOSED SYSTEM
Our objective is to make this objective simple & cheap system, So that it could be a mass produced and can be
used for number of purposes. To design a system for wireless mouse that operates on hand gesture such that it
will handle mouse operation on hand gesture without fail [4].
It is an actual device mounted or wears on hand & specific movement of hand is used to control specific
functions of mouse. Accelerometer sensor is used to gather data of hand movement. This data is in form of
analog values of 3-Axis X, Y, Z direction.
Functional block diagram mainly consist of two sections:
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1. Transmitter section and
2. Receiver section

Transmitter section is accelerometer and XBEE transmitter. Receiver section consists of XBEE receiver,
microcontroller interface connected to computer.
The system uses the wireless communication 802.15 standard as a PAN that means personal area network.

Figure 1: Block Diagram of Transmitter
The transmitter section consists of:

Accelerometer



ATMEGA328 microcontrollers:



ZIGBEE S2



Power Supply unit

Accelerometer: One of the most common inertial sensors is the accelerometer. These are used to measure
acceleration in one, two, or three orthogonal axes. Accelerometer device used to detect the static or

dynamic

change in position.
If there is some tilt in accelerometer then cursor position changes in response to that tilt and position of x, y
coordinate. Position of mouse cursor on computer screen that is left, right, up, down direction.

Figure 2: 3-Axis Accelerometer
An accelerometer is an electromechanical device that measures acceleration forces. These forces may be static
or dynamic, static – like the constant force of gravity and dynamic – caused by moving or vibrating the
accelerometer.
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Figure 3: Pin diagram of ATMEGA328
ATMEGA328 microcontrollers: AVR is family of microcontrollers developed by Atmel beginning in
1996.These are modified Harvard architecture 8-bit RISC single chip microcontrollers. AVR microcontrollers
find many applications as

embedded systems; they are also used in the popular Arduino line of open source

board designs.
The AVRs have 32 single-byte registers and are classified as 8-bit RISC devices. In most variants of the AVR
architecture, the working registers are mapped in as the first 32 memory addresses followed by the 64 I/O
registers.
Zigbee: -ZigBee is a specification for a suite of high-level communication protocols used to create personal area
networks built from small, low-power digital radios. ZigBee is an IEEE 802.15 standard.
Specifications of Zigbee: 

802.15.4/Multipoint network topologies



2.4GHz for worldwide deployment



Low-power sleep modes.



Range is 30-90 meter.

Figure 4: Block Diagram of Receiver
Receiver section consists of: 

Zigbee S2 Receiver



USB To serial port



Computer

Zigbee S2: -Zigbee S2 is own Mac address to value changes the hand moving in gesture mouse. It

is used to

interfacing through USB Serial Port.
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USB to serial: - As in computer system

requires data in Serial form, so USB to Serial converts the data

received from microcontroller in serial form to the personal computer. And the personal computer shows the
respective output in graphical form which is known as ECG [3].

Figure 5: XBEE Module
III APPLICATION
This project is the advancement of regular mouse that we use and can be useful for gaming. In near future this
will completely replace mouse that we are using now a days [3]. It can be used in presentations where presenter
can extends his position up to 90 meters.

IV CONCLUSION
This system implements the embedded with the help of wireless gesture. Wireless mouse can be taken virtually
anywhere compatible all the operating systems. This system is used to control computer mouse cursor for this an
accelerometer sensor is used. The advantages of using an accelerometer approach intended for control using
laryngeal vibrations, compared to supplementary sensor, is that the user has only control over an apparatus or
device. Surroundings noise is not recorded and consequently it does not interfere with a user controlling an
instrument or device.
The future advancement in this project can be faster signal communication speed, better Sensitivity.
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ABSTRACT
P-ISM (“Pen-style Personal Networking Gadget Package”), which is nothing but the new discovery, which is
under emerging, stage by NEC Corporation. P-ISM is a gadget package containing five functions: a pen-style
cellular phone with a handwriting data input function, virtual keyboard, a very small projector, camera
scanner, and personal ID key with cashless pass function. P-ISMs are linked with one added through shortrange wireless technology. Thecomplete set is also linked to the Internet through the cellular phone function.
These own gadget in a simple pen style supports the ultimate universal computing.

Keywords: P-ISM, Display,Camera, Cpupen, Battery, Virtual keyboard, Bluetooth, Wireless
Connectivity, Etc.

I INTRODUCTION
Communication Technology is quickly increasing in this modern world. Computer, as everyonedistinguishes, is
the main communication machine used. Since the time computer has been created scientists and engineers have
been trying making it more and more compact.FivePen Pc Technology is called as P-ISM (“Pen-style Personal
Networking Gadget Package”), is nothing but the new acknowledgement, which is under developing stage by
NEC Corporation. Five functions P-ISM is a gadget package including: a CPU pen, communication pen with a
cellular phone function, virtual keyboard, a very smallprojector, and a camera. P-ISM’s areconnected with one
additional through short-range wireless technology. The full set of P-ISM is also linked to the Internet through
the cellular phone function. This personal gadget in anunnoticeable pen style enables the ultimate universal
computing.
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Fig: 1 Diagram of 5 Pen Pc Technology
1.1

COMPONENTS NAME
Concept Component
CPU Pen

Function
Computing Engine

Reliability
Open

Communications Pen

Cell Phone, Pressure Sensitive
Pointing Device, Pointer and ear
Piece. Communications using
Bluetooth

Near Term

Display

LED Projector A4 Size Approx.
1024 × 768

Slightly Farther out
Than the phone and
Camera

Keyboard

Projected Keyboard with 3D IR
Sensor

Camera
Based

Slightly Farther out
Than the phone and
Camera
Near Term

Digital Camera
Battery Charger and Mass
Open
Storage
Fig.1.2 Components name

Table 1: Component of 5 Pen PC Technology
II HISTORY
The theoretical prototype of the "pen" computer was made in 2003. The prototype device, named the "P-ISM",
was a "Pen-style Personal Networking Gadget" created in 2003 by Japanese technology company NEC. The PISM was introduced at the 2003 ITU Telecom World held in Geneva, Switzerland. The designer of the 5 Pen
Technology, “TourIchihash”, said that” In developing this concept he asked himself – “What is the future of IT
when it is small?” The pen was a logical choice. He also required a product that you could touch and sensation.
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Further, the intent is to allow for an office anywhere.” “The design concept uses five different pens to make a
computer. Pen first is a CPU, next is camera, one creates a virtual keyboard, alternative projects the visual
output and thus the display and another communicator (a phone). All five pens can rest in a holding block which
revives the batteries and holds the mass storage. Each pen communicates wireless, possibly Bluetooth.”

2.2

CPU PEN

The functionality of the CPU is completed by one and onlypen. It is also known as computing engine. It
contains of dual core processor fixed in it and it works with WINDOWS operation system.Usually, a CPU is a
main element of a computer which performs the roles of a computer and also it carry outs the orders of a
computer program. A central processing unit performs its operations in four steps and they are:


Fetch



Decode



Execute



Write back

Fig.2. Diagram of CPU pen
2.1.1 CONTROL UNIT
The control unit of the CPU contains circuit board that uses electrical signals to direct the entire computer
system to carry out, stored program commands. The control unit does not execute program commands; rather, it
guides other parts of the system to do so. The control unit must communicate with both the arithmetic/logic unit
and memory.

2.1.2 MICROPROCESSOR
Previous generations of CPUs were implemented as discrete components and numerous small integrated circuits
(ICs) on one or more circuit boards. Microprocessors, on the further hand, are CPUs manufactured on a very
minor number of ICs; generally just one. Additionally, as the ability to construct exceedingly small transistors
on an IC has increased, the complexity and number of transistors in a single CPU has increased dramatically.
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2.1.3 OPERATION
There are four steps that nearly all CPUs use in their operation: fetch, decode, execute, and write back. The main
step, fetch, includes retrieving an instruction from program memory. After an instruction is known, the PC is
incremented by the length of the instruction word in terms of memory units. After the execution of the
instruction and write back of the resulting data, the entire process repeats, with thenext instruction cycle
normally fetching the next-in-sequence instruction because of the incremented value in the program counter. In
more complex CPUs than the one described here, multiple instructions can be fetched, decoded, and executed
simultaneously.

2.1.4 CLOCK RATE
The clock rate is the speed at which a microprocessor executes instructions. Every computer contains an internal
clock that regulates the rate at which instructions are executed and synchronizes all the various computer
components The late CPU design that uses clock gating is that of the IBM PowerPC-based Xbox 360. It utilizes
extensive clock gating in order to reduce the power requirements of the aforementioned videogame console in
which it is used.

2.1.5 PERFORMANCE
The performance or speed of a processor depends on the clock rate and the instructions per clock (IPC), which
together are the factors, for the instructions per second (IPS) that the CPU can perform. Processing performance
of computers is improved by using multi-core computers, which basically is plugging two or more individual
processors into one integrated circuit. Preferably, a dual core processor would be closely twice as powerful as a
single core processor. In practice, however, the performance addition is far less, only about 50%, due to
imperfect software algorithms and implementation.

2.2 COMMUNICATION PEN
The whole set up of the device can connect to Bluetooth or the internet and the communication pen has the
cellular network which has a huge number of portable transceivers. They are used in covering a large area at the
same time and also decrease the interference of the other signals.

Fig.3Diagram of Communication Pen
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2.2.1 BLUETOOTH
Bluetooth uses a radio technology called frequency-hopping spread spectrum, which chops up the data being
sent and transmits chunks of it on up to 79 bands (1 MHz each; centered from 2402 to 2480 MHz) in the range
2,400-2,483.5 MHz (allowing for guard bands). This range is in the globally unlicensed Industrial, Scientific
and Medical (ISM) 2.4 GHz short range radio frequency band.

2.2.2 IEEE 802.11
IEEE 802.11 is a set of standards for implementing wireless local area network (WLAN) computer
communication in the 2.4, 3.6 and 5 GHz frequency bands. They are produced and maintained by the IEEE
LAN/MAN Standards Committee (IEEE 802). The base current version of the standard is IEEE 802.11-2007.

2.2.3 CELLULAR NETWORK
A cellular network is a radio network distributed over land areas called cells, each served by at least one fixedlocation transceiver known as a cell site or base station. When linked together these cells afford radio coverage
over a wide geographic area. This permits a large number of manageable transceivers to connect with each other
and with fixed transceivers and telephones anywhere in the network, via base stations, even if some of the
transceivers are moving through more than one cell during transmission.
Cellular networks suggestion a total of benefits over alternative solutions:


Increased capacity reduced power use larger coverage area.



Reduced interference from other signals.

2.3 VIRTUAL KEYBOARD
The virtual laser keyboard which is abbreviated as VSK is the new and final device for the PC users. The VSK
release the laser beam on the device where it looks like a keyboard with the arrangement of keys and it is a
software part which permits the user to enter the characters. The virtual keyboards are of different types based
on the following features:


Physical keyboards with the clear keys



Virtual keyboard with the areas of sensing



Keyboards with optical projection



Keyboards which optically detect the human hand and motion or movement of the fingers.

Fig.4Diagram of Virtual Keyboard
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2.3.1 SECURITY CONSIDERATIONS
Virtual keyboards may be used in some cases to reduce the risk of keystroke logging. It is more problematic for
malware to monitor the display and mouse to get the data entered via the virtual keyboard, than it is to monitor
real keystrokes. However it is possible, for example by demo screenshots at regular pauses or upon each mouse
click. The use of an on-screen keyboard on which the user "types" with mouse clicks can raise the risk of
password exposé by accept surfing. Because, an observer can usually watch the screen more easily than the
keyboard, and see which types the mouse moves to. Some executions of the on-screen keyboard may give
graphical feedback of the "key" clicked, e.g. by varying its color briefly. This makes it much easier for an
observer to read the data from the screen.

2.4 DIGITAL CAMERA
In this device, the digital camera is in the shape of a pen and used for recording video, video conferencing and
much more. It is simply named as a web cam and is a 3600virtual machine used for an exchange of information.

Fig.5Diagram of Digital Camera
A digital camera is a camera that takes video or still photographs, or both, digitally by recording images via an
electronic image device. Most 21st century cameras are digital. Digital cameras can do things film cameras
cannot displaying images on a screen directly after they are recorded, keeping thousands of images on a single
small memory device, and removing images to free storage space.

2.5 LED PROJECTOR
The role of monitor is taken by LED Projector which projects on the screen. Thus it is gives more clarity and
good picture. This device plays the role of a monitor by availing the LED projector and projects the screen. It
consists of a resolution capacity of a screen about 1024*768 and furnishes excellent clarity.

Fig.6Diagram of Led Projector
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III MERITS AND DEMERITS OF 5 PEN PC TECHNOLOGY
3.1. Merits
The merits of this applied science are as follows:


This device performs the computing in an omnipresent way or method.



Portable



Feasible



Ubiquitous computing is done



Wi-Fi technology



Pens produces both the monitor as well as the keyboard on any flat surfaces from where you can carry
out functions.

3.2. Demerits
The demerits of the 5 pen PC technology are as follows:
 It can be easily misplaced
 Cost
 Battery
 Keyboard concept is not new
 Positioning is main
 Currently un-clear.

IV APPLICATIONS


Many examines has been made but there is no clear result so far.



Only one human uses it is E-fingerprinting the gadget will be safer, which allows only holder to activate

the Pc. So even if we lose it, no one else calentrances the gadget.

V CONCLUSION
The communication devices are becoming minor and compressed.5 Pen PC is only an example for the surprise
of this new technology. We can think more such expansions in the future.
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ABSTRACT
This project is designed to inspect high voltage transmission lines or overhead transmission wires. This project
consists of an inspection robot which is equipped with various sensors for parameter sensing, after sensing the
parameters and conditions of the parallel transmission lines, robot moves forward from starting point till the
ending point of the parallel line.
This proposed system is an inspection robot and it eliminates the need or intervention of human operator. Thus,
any human error is ruled out. In this project microcontroller family (atemega328) has been used as CPU.
Whenever the robot starts inspecting on the transmission line it senses three main parameters as current,
voltage and temperature and it displays them on alcd display which is mounted on the inspection robot itself.
After sensing the parameters of the transmission line it moves further on to the line and hence inspect the total
length of the parallel line for any defects and deviations in them. The line inspector then sends all of these
parameters to a station which is nothing but a personal computer situated at stations side using transceivers.
The station side operator is operating the robot and also receiving parameters as well as video and images of
the transmission line. The station side operator would be using a small visual basic based interface in which two
operating button with commands like forward and reverse are present and this interface would also be
containing space where the parameter readings shall be displayed. The robot is also equipped with a wireless
camera device, which captures the whole transmission line inspection process.
Further the project can be enhanced by making this system more advanced by adding more parameter sensor
and replacing the wheels of the robot with more grip. Also the robot can be modified by adding propeller to
the inspection robot hence increasing flexibility of its travelling process.

Keywords : RF:Radio Frequency , HV:High Voltage , RPM: Rotations Per Minute.
1.1 OBJECTIVE
This proposed system is a transmission line inspection robot and it eliminates the complexity of checking
and inspecting various parameters of the conducting transmission wires. Thus, any human error is ruled
out. Power transmission line has been usually inspected manually by workers riding in gondolas that
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travel suspended from the transmission lines or watching with telescope in the ground. In recent years, it
has become increasingly necessary to perform inspection work with the autonomous inspection robot in
power transmission line.
There is a LCD display for showing various parameters in the both for reference. There are sensors,
which are used to show the parameters i.e. current voltage and temperature.

1.2 NESSECITY
As we know inspection of HV transmission line is very risky job. The cost if testing is too high due to
design of insulation suit of inspection person. So this cost can be reduce by designing a robot which can
be used for transmission line inspection, at same time when person is inspecting manually it required
much time to inspect. At a same time cost of inspection will get reduce due to use of this robot.

1.3 THEME:
This robot is going to move through out transmission line to inspect it. The Robot is having manual
control over substation. So while moving forward it will inspect the line voltage current & temperature.
All this collected data is send to substation though wireless RF link. At same time while inspecting
substation will also get video by the wireless camera which is fitted on the robot. So here we have used
RF link to communicate wirelessly between substation and robot.

II BLOCK DIAGRAM

This 12V AC is then voltage and provides 5V constant output.

III WORKING
Basically inspection of high voltage transmission line is very risky and difficult work/job. So we have
made a robot which will inspect the HV line. This robot works on the supply which will be taken from

the line itself. The supply is then stepped down to 12V
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.
To regulate the voltage from the bridge rectifier, capacitors are connected. Capacitors C1 filter the output
voltage of the rectifier but their output is not regulated and hence 7805 is connected which is specially
designed for this purpose.
Although voltage regulators can be designed using op-amps, it is quicker and easier to use IC voltage
regulator. Furthermore, IC voltage regulators are available with features such as programmable output
current/ voltage boosting, internal short circuit current limiting, thermal shut down and floating operation
for high voltage applications.
This regulated output is given to DC motor.

3.1 Arduino Platform
It is a tool for making computers that can sense and control more of the physical world than your desktop
computer. We are using Atmega328 microcontroller.Its pin diagram is given below:

Fig:-Pin Diagram of Atmega328
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Then the parameters are being sensed by using the sensors below:

3.2 Temperature Sensor
Temperature sensors are devices used to measure the temperature of a medium.
LM35 is a three terminal device.
Linear output voltage w.r.t temperature.
Optimized for range of 20‟C -110‟C.

Photo: LM35 sensor
3.3 Current Sensor
The Winson WCS1800 current sensor provides economical and precise solution for both DC and AC
current sensing in industrial, commercial and communications systems. The unique package provides
easy implementation without breaking original system and makes current sensing possible. Typical
applications include motor control, load detection and management, over-current fault detection and any
intelligent power management system etc…
The WCS1800 consists of a precise, low-temperature drift linear hall sensor IC with temperature
compensation circuit and a diameter 9.0mm through hole. Users can use system‟s own electric wire by
pass it through this hole to measure passing current. This design allows system designers to monitor any
current path without breaking or changing original system layout at all. Any current flowing through this
hole will generate a magnetic field which is sensed by the integrated Hall IC and converted into a
proportional voltage.
The terminals of the conductive path are electrically isolated from the sensor leads. This allows the
WCS1800 current sensor to be used in applications requiring electrical isolation without the use of optoisolators or other costly isolation techniques and make system more competitive in cost.

Photo: Hall Effect sensor
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3.4 Voltage Sensor
Ideal for situations where power quality is an issue, Voltage Watch sensors facilitate monitoring of
supply voltage levels

3.5 Voltage Sensor
They identify under voltage or overvoltage concerns and help protect critical motors and electronics.
Because they have an industry-standard 4–20 mA output, they are easily coupled to a data logger, panel
meter or PLC for real-time monitoring and reporting. Here a step down transformer is used for
converting high voltage to low voltage for further measurement.GSM

Module:-It is used with a SIM card to upload the sensed parameters on internet. So that we can
monitor it from any location

.
IV ADVANTAGES
i .Risk of HV lines inspection will get reduce
ii .Cost of inspection will get reduce
iii. Less time required for inspection

V APPLICATIONS
•

It is used to detect faults in high voltage transmission wires

•

It can be used for reducing the human work

•

It is used for sensing current, temperature and voltage of the HV transmission lines.
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VI FUTURE SCOPE
 As the transmission line inspector robot has to pass the obstacles which is the only drawback thus
creates the necessity of installing high end driver motors and well gripped wheels with accurate
balance
 This project can be also modified for inspecting single lines instead of parallel transmission lines
 To avoid all accident the robot can be thus manipulated and modified with adding nodes with self
lifting mechanism with the help of propeller

VII PHOTO GALLERY
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VIII CONCLUSION
This project aims at reducing the complexity underlying in inspection of the overhead high voltage
transmission lines by inspecting the main parameters of the parallel transmission lines by balancing the
forward and reverse moving robot.
The main aim of the is project is to make an account of the various parameters timely and then report it to
the server or system which is a computer, it sends the parameters and its values through RF links through
transceivers, as there would be two transceivers, one on the robot and another on the personal computer
which is affixed to a USB connector which can be inserted into the computer therefore sending the
parameters successfully.

IX RESULT
This transmission line inspection robot would be eliminating the requirement of human power and thus
providing efficiency and accuracy. This project will give current ,temperature and voltage readings. It
will help to manage the robot to move forward after sensing the parameters and also record and capture
images and videos of the transmission lines.
This project will also assure the safety of human operators by balancing its own machine body totally on
the parallel wires and it would not result in any harm to the environment and surroundings.
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ABSTRACT
Companies always tend to minimize their production cost &searches for an cost effective solution. We have The
industrial sector is growing rapidly along with globalization. Also due to this various industrials sectors gain their
control over market. For achieving of this every industry is trying to maintain their grip over competition.
announced this project by putting into this consideration. There are several fluids on production floor. Certain fluid
contains acids, bases, alkaline. Which reacts with sensors along with connecting leads of sensors To trouble shoot
this problem, we have design a non contact type level indicator which proves to be cost effective. The major
problems also Arises with poor power supply quality. Poor input power gives rise to voltage unbalance, harmonic
distortion, excessive vibration, overheating, insulation failure, mechanical stressed.Also to apply an effective
solution in a cheap price this project proves to be effective. This project increase overall life of motor.

Keywords: Three Phase Induction Motor, Reed Switch, Voltage unbalance, Harmonic Distortion.
I INTRODUCTION
Accurate, affordable and reliable level measuring technology is of great importance for industrial, domestic and
other varieties of applications. Such applications include fuel storage, providing flood warning, in the biochemical
industry and simple water level control in homes just to mention a few. The industrial era had global Impact on the
world. Their generated a race between industrials sectors to become hierarchy of the globalization. At first there
consist of a few industry but due to achievements of interest trade begin to grow beyond boundaries. The industrial
sector is growing rapidly along with globalization. Also due to this various industrials sectors gain their control over
market. For achieving of this every industry is trying to maintain their grip over competition. Companies always
tend to minimize their production cost &searches for an cost effective solution.The monarchy came to an end &
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gave birth to cybernetic war. To accomplish this place in this modern era a new symmetric, time sparing, less
expensive drives gained demand. First the drive consisted of different power conversions including diesels, steam,
etc. But due to implementation of electrical energy for drive, it showed it's advantages. In this Project we are using
reed switch measuring level of all type of fluids A magnetic field (from an electromagnet or a permanent magnet)
will cause the reeds to come together, thus completing an electrical circuit. The stiffness of the reeds causes them to
separate, and open the circuit, when the magnetic field ceases. Another configuration contains a non-ferrous
normally-closed contact that opens when the ferrous normally-open contact closes. Good electrical contact is
assured by plating a thin layer of non-ferrous precious metal over the flat contact portions of the reeds; lowresistivity silver is more suitable than corrosion-resistant gold in the sealed envelope. There are also versions of reed
switches with mercury "wetted" contacts. Such switches must be mounted in a particular orientation. Otherwise
drops of mercury may bridge the contacts even when not activate

II BLOCK DIAGRAM

Key pad
lock system

Fig.1.Block Diagram
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PHASE INPUT SUPPLY
A 3 phase input supply is given to circuit. But only a few watts/hour is consumed by project, & remaining power is
given to motor through contactor.

RYB DC REGULATOR POWER SUPPLY CIRCUIT
Every electronics circuit requires a DC supply for its operation. The 3 phase supply is converted into 9 V DC supply
with the help of transformers, diodes,
filters& regulator IC.
Component used:
1.

Diode ( 1N 4007)

2.

Capacitor ( 1000 micro farad 25v )

3.

Regulator IC ( 7809 :- 9V) (7805 :-5v)

RYB PHASE FAILURE CIRCUIT
As we know that a 3 phase IM requires all the 3 phases. If in case any one phase gets disconnected then there could
rise various problems consisting of voltage unbalance, harmonic distortion, overload remaining two phases, etc. To
overcome this problem an "RYB PHASE FAILURE CIRCUIT” is designed which automatically cut's off the
contactor if any one of phase out if 3 phases is disconnected.

RYB HI-LOW VOLTAGE CUT-OFF
In industry ,their consist of various loads & not only motors. There may arise a voltage drop or
even a voltage rise in any phase. This could also give rise to various problems. Hence this circuit programs function
of disconnecting the contactor when the voltage is either low or high of any phases out of 3 phases.

TIME DELAY CIRCUIT
In 3 phase supply, each phase touches o & remains negative for a specific cycle & specific time. The
circuit should only work when a time greater than above stated time is required. Hence a time delay circuit of 10
sec. is designed.

NON- CONTACT LIQUID LEVEL INDICATION
For industrial applications including pharmaceutical manufacturer deals with various types of chemicals &fluids
which may cause reaction with connected leads of sensors used for liquid level management.
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The figure consists of q chemical tank. An industrial grade plastic pipe is used as support for float. The float is also
made up of industrial grade plastic . Inside a float a small pipe larger than support pipe is fixed. To support pipe &
float pipe are friction free and easy to move. The float consist of a magnet placed and whole float is sealed with 'Mseal' There are '4 read switch' each indicating different level of fluid in % .
These connections are given to 'Non - contact liquid LED level & controller circuit 'which identify level of fluid &
process it.

KEY PAD LOCK SYSTEM
A keypad lock system is introduced in this system to ensure unauthorized access for the work floor w.r.t. motor
system

RYB RELAY DRIVER CIRCUIT
The isolation of contactor is carried out by relay each above designed circuit separate the contactor through relay.

INDICATION BULB
WITHOUT PROTECTION LOAD
A 3 phase input connections are connected to these sets. Trey are used to show the variation in load of unprotected
system.

WITH PROTECTION LOAD
These are actually the indication system which actually shows difference between unprotected system & our design
system which uses protection

III CIRCUIT DIAGRAM

Fig.2. Circuit Diagram
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IV ADVANTAGES
1.

First of all the project is based on OP-AMP and switching & circuit. Hence need of embedded system
and its programming is nullified.

2.

It provides protection & of motor against over current hence copper losses are significantly reduced

3.

It also reduces voltage unbalance and harmonic distortion

4.

Also mechanical vibration arereduced.

5.

It protects unauthorized access on working floor w.r.t. motor

6.

This system supports both single phase and three phase motors

7.

It reduces hazards of chemical reaction between workers as it reduces efforts of workers to visually
inspect the level indication of various fluid used in industries.

8.

The project increases overall efficiency of motors by improving supply quality .

9.

It increases life pf motor by providing it with proper load conditions

10. For Conservation Of Electrical Energy
11. Ensure Increase In Life Of Motor And Drive.

V APPLICATION
 Our designed system is suitable for all ratings of motors with just some minor adjustments.
 This system can be employed at every area which consist of single phase and three phase induction motors
the areas included are
1.

Chemical industry

2.

Pharmaceutical industry

3.

Process industry

4.

Textile industry

5.

Paper mills

6.

Thermal power plants

7.

Hydro-electric power plants

8.

Nuclear power plants

9.

Geo-thermal power plants

VI CONCLUSION
An initial outcome from this study indicates that most of these integrated systems are more reliable than
conventional systems and may reduce energy costs, Energy Conservationin Motor and it also increase its efficiency
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and Life of Motor .Different Power quality problems like voltage unbalance, Harmonic Distortion, Overcurrentetc
can be solve or reduce by using a simple integrated circuit which is a combination of Non contact Type Level
Indication of Fluids, High-low voltage cut off, Phase Failure Circuit & Key pad Lock System
With the development of this system 100% Motor Protection can be possible with any type of load.
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ABSTRACT
This project has integration of Android mobile technology and embedded system. Android mobile user has to
install an application on his mobile handset to control the devices. Then he/she can give command using the
buttons on that application. For this you have to turn on the Bluetooth on mobile, so the main wieless
controlling technique used in this project is Bluetooth technology. Bluetooth receiver will be connected to the
project. This Bluetooth device is connected to the circuit which has a decode. It sends out a code for respective
command sent by user. This system then recognize the particular input through microcontroller and help the
physically handicap person to operate his wheelchair at the same time he can also operate all the home
appliances, Then the respective device connected to the circuit will be turned on or off depending on the
command given. For example, turn on motor, Turn off motor etc. Such that by giving commands from mobile
you can control industrial work.

I. INTRODUCTION
In fast moving world, time is most important factor. You can turn on/off device in the industry by giving
command through cell phone. It will save time as well as manpower required to control industrial devices. By
using key command on android mobile we can control six devices. We can increase the number of devices.
Most important factor about this project is that it is controlled using an application on android mobile. The
person who has installed this application on his/her android mobile can only interfere in the controlling devices.
Also it removes the need of carrying a remote control to turn on/off the devices.
This project has integration of Android mobile technology and embedded system. Android mobile user has to
install an application on his/her mobile handset to control the devices. Then he/she can give command using the
buttons on that application. For this you have to turn on the Bluetooth on mobile, so the main wireless
controlling technique used in this project is Bluetooth technology. Bluetooth receiver will be connected to the
project. This Bluetooth device is connected to the circuit which has a decoder. It sends out a code for respective
command sent by user. Then the respective device connected to the circuit will be turned on or off depending on
the command given. For example turn on Fan, Turn off Fan. Turn on buzzer etc. Such that by giving commands
from mobile you can control industrial work
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This is more advantages, when we have to turn on the machinery at the time when we have another urgent task
to do and we cannot get up from our place. In this case we can turn on machinery by giving simply command
through mobile phone. There is no need to go to field.

II.BLOCK DIAGRAM

Bluetooth
receiver

Decoder

MicroController

Relay 1

Fan

Relay 2

Bulb

Relay 3

Machine
Buzzer

LCD Display

Relay 6

Buzzer
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1) MICRO-CONTROLLER (8051)
It is the major part of the system. It maintains the temperature, humidity and light intensity to the desired value.
The 8051 has one serial port that receives and transmits data. Transmission and reception can take place
simultaneously. The four communication modes possible with 8051 present the system designer and
programmer with opportunities to conduct very sophisticated data communication network. It is the heart of the
system which controls all the inputs and the controlling action to be taken at the output. Microcontroller used
here is the AT89S51.

Figure: Photograph of an 89s51 microcontroller.
We are using 8051 AT89S51 Microcontroller. The AT89S51 microcontroller is a 40 pin DIP (Dual Inline
Package) chip.
Features:• High-performance, Low-power 8051
• Advanced RISC Architecture
– 131 Powerful Instructions – Most Single-clock Cycle Execution
– 32 x 8 General Purpose Working Registers
– Fully Static Operation
– Up to 16 MIPS Throughput at 16 MHz
– On-chip 2-cycle Multiplier

2) DISPLAY
It is used to display the current values of the measuring quantities. It can be used to display the various options
and all the readings that have been stored in the EEPROM. LCD or 7 segment LED display can be used. Here
the LCD used is the 16×2 line LCD. We can also use 16×4 line LCD. Liquid Crystal Display which is
commonly known as LCD is an Alphanumeric Display it means that it can display Alphabets, Numbers as well
as special symbols thus LCD is a user friendly Display device which can be used for displaying various
messages unlike seven segment display which can display only numbers and some of the alphabets. The only
disadvantage of LCD over seven segment is that seven segment is robust display and be visualized from a
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longer distance as compared to LCD. Here I have used 16 x 2 Alphanumeric Display which means on this
display I can display two lines with maximum of 16 characters in one line.

Figure: Photograph of A typical 16 by 2 alphanumeric LCD display
LCD stands for Liquid Crystal Display. The most commonly used LCDs found in the market today are 1 Line, 2
Line or 4 Line LCDs which have only 1 controller and support at most of 80 characters.
3) Mobile
It consists of an android mobile handset havingBluetooth. Also user needs to install an application on this
mobile. This android mobile will send command using the Bluetooth technology.

4) Bluetooth decoder
It consists of Bluetooth decoder. It gives ASCII code output. This receiver enables wireless transmission&
reception of serial data. It has 10 meters range.

5) Relay
Relay is used to control the on/off operation of device. Relays are driven by the transistors.We are using single
pole double throw (SPDT) relay.
To perform switching of relay transistor BC 548 is used
1) Relay can switch AC & DC, whereas transistor can only switch DC.
2) Relays can switch high voltage, transistor cannot.
3) Relays are a better choice for switching large currents (i.e.>5A).
4) Relays can switch many contacts at once.
Relay acts as a switch which is used to control the 230 volt AC supply. This relay will be turned off if there is
no person inside the room. This relay can be used to turn off the electrical appliances like fan, tubes etc.
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Figure: Photograph of a typical 12volt relay
Relays are components which allow a low-power circuit to switch a relatively high current on and off, or to
control signals that must be electrically isolated from the controlling circuit itself. To make a relay operate, we
have to pass a suitable pull-in and holding current (DC) through its energizing coil. And generally relay coils are
designed to operate from a particular supply voltage, often 12V, in case of many small relays used for
electronics work.

III. RELAY DRIVER CIRCUIT
We have to provide enough base current to turn the transistor on and off. NPN transistor BC547 is used to
control a Relay with a 12V coil, operating from a +12V supply. Series base resistor R1 is used to set the base
current for transistor, so that the transistor is driven into saturation (fully turned on) when the relay is to be
energized. Thus the transistor will have minimal voltage drop, and hence dissipate very little power as well as
delivering most of the 12V to the relay coil.
Basic transistor relay driver, actuated on HIGH input (NPN)
This circuit will drive a relay coil from a low power output, usually from an IC like 89s51. It is used to switch
high loads or a load that needs AC current to operate. The relay will be actuated when the input of the circuit
goes high. The protection diode Dp is used to protect the transistor from the reverse current generated from the
coil of the relay during the switch off time. The values for Rb and Qs vary accordingly.
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What is Bluetooth?
Bluetooth is a wireless technology used to transfer data between different electronic devices. The distance of
data transmission is small in comparison to other modes of wireless communication. This technology eradicates
the use of cords, cables, adapters and permits the electronic devices to communicate wirelessly among each
other.
The key features of Bluetooth technology:


Less complication



Less power consumption



Available at cheaper rates



Robustness

Bluetooth technology permits hands free headset for incoming voice calls, ability of printing and fax, and
automatic synchronization of PDA.

Bluetooth Decoder
This module enables you to wireless transmit & receive serial data. It is a drop in replacement for wired serial
connections allowing transparent two way data communication. You can simply use it for serial port
replacement to establish connection between MCU or embedded project and PC for data transfer. This board
operates on 5V and has LED indication.
Features
· 5V power operation
· UART interface
· 10 meters range
· Status LED
Product Specifications
· Bluetooth protocol v2.0
· Baud Rate: 9600 bits per second
· Power Supply: +5 VDC 50mA
· Operating Temperate: -20C to +55 C
· Dimensions: 26.9 mm x 13 mm x 2.2 mm

POWER SUPPLY

Transformer
230v AC

Rectifier
(Bridge)

Filter
Capacitor

Voltage
Regulator

5VDC
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Fig. shows the block diagram of a typical power supply. The AC mains is given to the transformer primary to
get the required voltage at the secondary. Then it is applied to the bridge rectifier, which converts the sinusoidal
input into full wave rectified output. The output of the rectifier contains some ripple voltage. To remove this
voltage filter circuit is used. A ripple voltage is nothing but a small value of AC over DC signal. Then a pure
DC is given to the regulator. The function of the regulator is to give the constant or stable output DC in spite of
changes in the load current.

IV. RESULT& CONCLUSION
4.1 Result

SR No.

Key

Device(demo)

Device(field)

Function

1

1

Bulb

Motor1

Turn on

2

2

Fan

Boiler

Turn on

3

3

Buzzer

Machinery

Turn on

4

4

Fan

Turn on

5

5

Motor2

Turn on

6

6

Lights

Turn on

7

7

Bulb

Motor1

Turn off

8

8

Fan

Boiler

Turn off

9

9

Buzzer

Machinery

Turn off

10

0

Fan

Turn off

11

*

Motor2

Turn off

12

#

Lights

Turn off

4.2 Conclusion
With the knowledge of new techniques in „Electronics‟ we are able to make our life more comfortable. One such
application of electronics is used in “Bluetooth controlled industrial devices using Android mobile” The
approach we followed and which is explained in this project report is novel and has achieved the target of
“Bluetooth controlled industrial devices using Android mobile” satisfying user needs and requirements.

208 | P a g e

REFERENCE
[1]Rajesh KannanMegalingam, Ramesh Nammily Nair, SaiManojPrakhya,” Automated Voice based Home
Navigation System for the Elderly and the Physically Challenged”, Feb. 13~16, 2011 ICACT201, pp.603
[2]P.Sutha, S. Prabhu, S. Manikandan,S. Venkateshkumar, A. Stephen paul. International Journal of
Engineering and Innovative Technology (IJEIT) Volume 2, Issue 12, June 2013
[3]K. Sudheer, T.V.Janardhanarao, CH. Srhidevi, M.S.MadhanMohan,Voice and Gesture Based Electric Powered Wheelchair Using ARM2278-5841, Vol 1, Issue 6, November 2012.
[4]HaoyunXue, Shengfeng Qin, Mobile Motion Gesture Design for Deaf People, 17 th International Conference
on Automation andComputing, University of Huddersfield, Huddersfield, UK,10 September 2011
[5]JinhuaZeng, Yaoru Sun, and Fang Wang,A natural hand gesture system for intelligent human-computer
interaction and medical-assistance,978-0-7695-4860-9/12 $26.00 © 2012 IEEE DOI10.1109/GCIS.2012.60
[6]BojanMrazovac*, Milan Z. Bjelica*, DjordjeSimić**, SrdjanTikvić** and Ištvan Papp* Gesture Based
Hardware Interface for RF Lighting Control ©2011 IEEE
[7]DikshaGoyal and Dr. S.P.S. SainiAccelerometer Based Hand Gesture Controlled Wheelchair, International
Journal on Emerging Technologies 4(2): 15-20(2013Android Programmers Guide by Jerome DiMarzio

209 | P a g e

PRODUCTIVITY IMPROVEMENT BY
“ECCENTRIC TURNING ATTACHMENT” IN A
SMALLSCALE INDUSTRY
Vilas K. Dhagate1 , Gaurav R Shelar2 , Nitin S. Patil3
Ritesh B. Patil4 , Mayur S. Patil5
1,2,3,4,5

Mechanical Second Shift, Guru Gobind Singh Polytechnic, Nashik (India)

ABSTRACT
Man always put his efforts to save his energy and the time required to do his work. At the same he is also worried
about the quality of the products he produced and cost of the product. It is felt that during eccentric turning quite a
good amount of time is spent in setting up the job in a four jaw chuck. Moreover even for a skilled turner it is a
laborious and tedious to set the job for eccentric in a four jaw chuck. The present work is aimed at reducing the
setup time for eccentric turning in a four jaw chuck by designing and fabricating an eccentric turning attachment.
This designed attachment consists of simple parts such as V-block, studs, center plate, center rod, base plate, nuts,
scale etc,. The fabricated eccentric turning attachment is tested experimentally and the desired results have been
obtained. The set-up time can be reduced drastically by using this attachment.

I INTRODUCTION
The lathe is one of the oldest machine tools and came into existence from the early tree lathe which was then a
device for rotating and machining a piece of work held between two adjacent trees. A rope wound round the work
with its one end being pulled by a man caused the job to rotate intermittently with its further development a strip of
wood called “lath” was used to support the rope and that is how the machine came to be known as “lathe”.
This device continued to develop through centuries and in the year 1797, HENRY MAUDSLAY an Englishman,
designed the first screw cutting lathe which is the forerunner of the present day high speed heavy duty production
lathe, a machine tool which has practically given shape to the present day civilization by building machines and
industries.Eccentric work is work that is turned off center, or not on the normal center axis. An engine crankshaft is
a good example of an eccentric workpiece. Crankshafts normally have a main center axis, called a main journal, and
offset axes, which produce the throw and the eccentric diameters of the mechanism. An eccentric shaft may have
two or more diameters and several different center axes. The amount of eccentricity, or half of the throw, is the
linear distance that a set of center holes has been offset from the normal center axis of the workpiece.
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Eccentric turning on the lathe is used for the following eccentric turning situations. When the throw is large enough
to allow all centers to located on the workpiece at the same time. When the throw is too small allow all centers to fit
into the end of a workpiece at the same time. When the throw is largethen all centers cannot be located on the work,
or in other words, a throw larger than the largest diameter of the workpiece.

II CONCEPT OF THE ECCENTRIC TURNING ATTCHMENT
 This is mainly used for reducing the time require for setting the job on lathe machine for eccentric turning.
 The attachment require less time & efforts by the operator which perform the eccentric turning operation.

III PRINCIPLE
Eccentric turning is one, which is a difficult and time-consuming operation. In fact there are various methods of
eccentric turning out of which eccentric turning by fixing a job in four-jaw chuck is tedious and time consuming
operation. when the job work is to be done according to consumer’s requirement inevitable one has to go to produce
the required eccentric with the help of four jaw chuck only. It becomes still more difficult when job is of irregular in
nature. Hence it is decided to design a simple, and easy to operate, “Eccentric Turning Attachment” which will
reduce tediousness and burden on the operator to fix a job for eccentric turning in a four jaw chuck.

PART DISCRIPTION



Base plate:- It provides strength to stand the assembly on thebed of lathe machine. Other main components
are place on it.
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Studs:- Two studs are vertically placed on the corners of base plate. It use to set the vertical up-down
moment of the v block. Due to the vertical arrangement, the workpiece takes position as per required and
needed.



Guide rod :- When the v block plate moves upward or downward it guide to the block plate exactly
vertical direction



Measuring scale:- Two measuring scales are placed vertically on the base plate.



„V‟ block:- The round bar which we want to machined, it placed on the v block. Because of the v shape of
the block, the round bar is perfectly placed & there areno errors occurs.



„V‟ block plate:-The v block is placed on it & also adjust the height of workpiece during the setting.

IV ADVANTAGES


Setting time is reduced of eccentric turning on workpiece.



Simple to construct.



Less moving parts.



Easy maintenance.



Semi-Skilled operator is required.



Easy to operate.

V WORKING OF THE ECCENTRIC TURNING ATTACHMENT
STEP 1: Marking is to be done on the work piece as per the requirements with help of scriber, angle plate, v-block,
surface plate and a dot punch.
STEP 2: After marking is done, the work is placed on the v-block of ETA. The eccentric center of

the work piece

is adjusted to the height of the dead center by adjusting the nuts of ETA.
STEP 3: Once the eccentric is aligned with the tailstock center, the attachment will be moved towards the 4-jaw
chuck and work piece will be firmly fixed.

VI CONCLUSION


Less skilled operators can also turn eccentrics efficiently by setting the job quickly and easily

with the

help of eccentric


Turning attachment.



Simplified design and construction, of eccentric turning attachment do not arise any external power source
to operate it



When compared with other lathe attachments.
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Eccentric turning attachment is inexpensive, as no special manufacturing methods are needed to
manufacture it.



The general materials such as low carbon steels (mild steel) are used to make the attachments, thus the
material use also



Inexpensive. This eccentric turning attachment costs very low when compared to other attachments. If this
attachment is



Manufactured in bulk the cost can be four times reduced. The attachment is highly useful for job working
shops.



Accuracy of the turned eccentrics can be highly increased.



More flexibility makes the attachment for simple and easy maintenance.
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ABSTRACT
This paper is all about designing an efficient Hydrogen-Hydrogen-Oxygen (HHO) gas generator by which we can
produce Hydrogen gas which can be replaced by oxyacetylene gas which is used in Oxyacetylene gas welding and
cutting. The proposed HHO generator which is compact and less costly. Although people use HHO generator in
practice which installed in IC engine and a very little research has been carried out on it that it can be used for
welding & cutting. In this research we focused on finding an efficient and less costly gas. An efficient system is
supposed to produce a large volume of Hydrogen gas using a very little power. Therefore, such a system can be
replaced by oxyacetylene gas used for oxyacetylene gas welding. As the hydrogen gas is eco-friendly and it has no
carbon deposition. Gasoline fuel emits greenhouse gases such as methane, CO2, etc. but the HHO gas does not
emits such greenhouse gases which are harmful to environment and living beings. As we know the fossil fuels are
going to vanish in closest future hence the alternative arrangement for fossil fuels is the HHO gas also some
scientist called the HHO gas as a fuel to the future. Making fuel from water is very revolutionary idea because water
is available in anywhere also in cheap cost. After the Kyoto protocol the whole world is working for reducing the
temperature of earth surface and also reduce the carbon emission.

Keywords - HHO generator, Welding and cutting, Hydrogen, Kyoto protocol
I. INTRODUCTION
The increase in demand of fuel has resulted in huge increase in crude oil prices and also the gases which are used in
automobiles & some manufacturing devices such as Oxyacetylene gas which is used for welding & cutting. There is
also increment in carbon dioxide in our atmosphere, to get over these problems there is need in implementing
renewable sources of energy which has low or no carbon deposition like hydrogen fuel cell. In this project we are
going to produce hydrogen gas by using hydrogen dry cell .this is basically an electrolysis process in which water is
ionized with an electrolyte sodium hydroxide (NaOH) in a generator which is made of 60 plates of steel of 202
grade in between each steel plate there is an circular rubber gaskets and this whole system is covered with acrylic
sheets.

The current is supplied to the steel plates, the positive terminal is known as cathode and the negative

terminal is known as anode, it requires only 12v electricity supply due to this ionization process stars and the water
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is separated in to hydrogen and oxygen in the form of gas which is then carried to the water reservoir through pipe
from both sides. Then the pure hydrogen gas is collected on top side of reservoir which is then carried to the welding
torch through rubber tube and then flamed up and then used for further welding & cutting. We can generate HHO
gas anywhere only we have to carry the cell which we manufacture which also easy to manufacture and the catalyst.
Generation of HHO gas is very simple it is only a simple electrolysis. In HHO gas generator we breakdown the
molecules of water in that there are two molecules of hydrogen gas and one molecule of oxygen gas.

II. CURRENT SCENARIO
Nowadays we use gasoline fuel in industry and in automobile that increases temperature of earth which called as
global warming. In gasoline we mostly use petrol, diesel, LPG, etc. that emits CO, CO2, NOx, hydrocarbons which
are harmful for our environment and living beings also so reduce that the HHO gas is the alternative solution for
gasoline fuel. Now in industry we are using oxy acetylene gas for welding and cutting but we are going to introduce
the HHO gas for gas welding and cutting because the existing gas is produce very much amount of hazardous gases,
by HHO gas we can eliminate this and also the cost is also less of the HHO gas.
The background of this hydrogen fuel cell started in nineteenth century, and the credit of development of this tool
goes to Sir William Robert Grove, a Welsh judge and first researcher.
This fuel cells are recently used in cars for fuel supply the fuel cell used by them is wet cell which has some chances
of explosion but we are using HYDROGEN DRY CELL which is more safer than wet cell.
There are not so many peoples who knows about this fuel cell which more effective & totally eco- friendly and
that’s why we can use it by replacing it with oxyacetylene gas.

III. WORKING PRINCIPLE OF HYDROGEN FUEL CELL
The fuel cell we are using is dry cell which have some main parts like steel plates, acrylic sheets, rubber tubes, a
reservoir, a rechargeable battery, welding torch. In the dry cell first the water is supplied through it and at the same
time the current is supplied to steel plates when current is supplied the electrolysis process takes place there and the
following reaction takes place,
Electrolyte: 4H2O ➞4H+ + 4OH
Cathode: 4 H+ + 4e- ➞2H2
Anode: 4OH- ➞O2 + 2H2O + 4eSo we see from anode &cathode reactions water is get separated into hydrogen and oxygen as the fuel cell is fully
sealed with gasket there is no chance of leakage ,after this the gas is get extracted from the other end of cell and
supplied to reservoir. Then in reservoir the gas is get collected at the upper side of reservoir then the gas is further
used for welding & cutting which is extracted through tubes.
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Electrolysis process takes place in fuel cell

IV. METHODS & EQUIPMENT’S
Generally the hydrogen gas is produced when power supply of 12v is supplied to steel plates of dry cell and due to
electrolysis process water is splits up into hydrogen & oxygen. The ionized water is then carried out in the form of
gas through the reservoir to the welding torch, where it is flamed up for welding purpose.

4.1 Power supply setup
12v power
supply

Rectifier AC
to DC

60 steel
plates dry cell

Welding torch

Water
reservoir

Pure HHO gas

4.2 Dry cell structure
The dry cell consist of 60 stainless steel plates of 202 grade. The stainless steel plates have non-corrosive property
that’s why they can be used in this dry cell. These plates can retain 1000 degree c temperature easily and stainless
steel is also cheap in cost because other than stainless steel we can use tungsten and platinum which are quiet costly.
The current supply 12v is given to cell which sufficient for the electrolysis process. These plates are placed in series
with one gasket between each and every plate these gaskets can retain 260 degree c of thickness 1.5. There are two
acrylic plates used as supporters and two plastic nozzles are attached for input & output. And the cell is tighten by 8
nut & bolts which can bear up to 10.5 ton strength and they are non- corrosive also.
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4.3 Reservoir
The plastic tank is used as a reservoir in which water is stored, there 3 plastic nozzle attached to reservoir. Two
nozzles at bottom of it as input & output. At the reservoir one outlet is connected at top of the reservoir for outlet of
gas the gas is less in weight than the water hence the gas floats on water hence it is easy to collect it from the upper
side of the reservoir. There is chances of backfire of gas and danger of explosion hence to eliminate that we use one
flash port at the outlet of the gas.

4.4 Flash Port
The flash port used plays very important role in this project, it is for safety purpose. It has a pressure relief valve, as
it pops up when there is back fire of hydrogen gas. There are two springs used in it one at lower side one at upper
side, at lower spring a glass ball is placed when back fire of hydrogen gas occurs the glass ball pops up at upper
spring and the pressure of hydrogen gas is released at open part of flash port.
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4.5 Gas torch
The purpose of gas torch is for welding and as well as cutting. It has single nozzle with hole of minimum for
effective running. In gas torch there is arrangement for controlling the amount of gas which is going to use for
further welding or cutting purpose. We can also control the amount of gas by controlling the amperage of the
system, if we increase amperage the amount of gas is going to increase and if we decrease the amperage the amount
of gases is going to decrease.

V. CONCLUSION
The successive experimental set up done for the HHO welding & cutting which results shows that:
 The flame of HHO gas does not deposit carbon hence cleaning is easier, and also resist corrosion.
 The gas is more efficient as a fuel either we use in industry or use in automobile.
 If we use this gas the health of instrument is increases and also reduces the process time.
 The HHO gas is less in cost and also ecofriendly.
 The HHO gas is colorless, odorless.
 The production of gas is a simple electrolysis process and the generator is also simple in construction.
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ABSTRACT
Automation was the rage of the engineering world. From the review on the lemonade machine following drawbacks
are seen such as high investment cost, the contamination, additional man power, environmental impact, time
consumption caused my lemonade machine. The traditional method of lemonade machine requires jars, mixing
arrangement, man power and more time. So we thought that to design automatic lemonade machine to overcome
this problems. The thought the setup includes hopper, lemon squeezing mechanism, microcontroller for automation,
motors.
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I INTRODUCTION
Lemonade is a flavored which is composed of treated water, sweetening agents like sugar, sucrose, citric acid, lemon
juice, and preservatives. Lemonade is one of the soft drink is used by people of all ages in general and by the young
generation in particular and extensively during summer to quench the thrust and the thrust and to refreshed just for
some relief and relaxation. Then we decided to make „Automatic Lemonade Machine‟. This setup includes steeper
motor, 12V motors, control valve, purifier valve, and lemon squeezing arrangement, hoppers, and PIC
microcontroller with C programming language. This machine is capable to make the glasses of lemonade 200 per
hour.

II LITERATURE SURVEY
In [1] Blog from Internet that is “Profile on Production of Lemonade” described that two main contents
1.Technology 2.Engineering
1. Technology: In this they describes about „Production Process‟ And „Environmental

Impact‟.

2.Engineering: the major plant machinery and equipment require include tank with agitator ,vessel for syrup ,filter,
and storage tank for syrup, water and ingredients, pump with drive motor , Filling and sealing machine.
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In [2] from the survey Of “Samarth Juice Centre”, RK, Panchavati, Nashik- 422003, Maharashtra have “Automatic
Pineapple Juice Machine”. By the Reference of this machine we refer the contents of machine like Automation of
Making and filling into glass.

III CONSTRUCTION


The MS square pipe of 1” is used to construct frame. Arc welding is used to join the pipes for making a
frame.



Aluminum plate of 1mm thickness is used to make a circular plate. The circular plate of 200mm radius is
cut. In circular plate semicircles are cut having diameter same as that of diameter of glass.



Three tanks are made of aluminum sheets :

1.

First tank i.e.; 150x150mm stores lemon liquid.

2.

Second tank i.e.; 225x225mm stores mixture of chilled water, sugar and salt

3.

Third tank i.e.; 300x300mm stores the mixturecoming from first and second tank.



Three types electric motor used:

1.

Three 12V DC motors are used to stir the solution which is stored in the tanks.

2.

One stepper motor is used to rotate the circular plate which is controlled by microcontroller.

3.

Three submersible pumpsare used to control the flow of solution stored in the tank.

IV WORKING PRINCIPLE OF MACHINE
To make the machine automatic we are taking help of automation. For automation we are using „PIC
microcontroller‟.We are using microcontroller to control the operation
1.

Pressing the lemon.
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2.

Stirring the mixture of sugar, salt and chilled water.

3.

Controlling the flow of lemon juice, above solution into the main tank.

4.

Filling the glasses automatically.

4.1

Working

First the lemons are pressed by the means of pneumatically and control valve with the help of pneumatic cylinder.
Then this juice of these lemons is mixed in the first hopper with the salty water by means of mixture arrangement
which is driven by 12 volts motors. Now in second hopper the sugar is mixed with the chilled water with the mixture
arrangement which is also driven by 12 volt motor. Then this contents in both the hoppers are allow to come into the
third which is main hopper in which the all the required contents are mixed with the help of mixture arrangement.
Now this lemonade is feed into the glasses which are operated by stepper motor. And then these glasses are served.
First the lemon is press in pressing mechanism. The lemon is press between the two dies of pressing mechanism. In
lower die half lemon is kept, the upper die gradually press the lemon and liquid is extracted. The extracted liquid is
filled in first tank.
The liquid is then supplied to the main tank.
•

In second tank the mixture of chilled water, sugar, salt is stirred with the help of stirrer.

•

The stirrer is driven by 12V DC motor. Then the mixture is supplied to the main tank.

•

The liquid from the first tank is supplied to the main tank in right proportion by using microcontroller.

•

The mixture of sugar, salt ,water is supplied to main tank by using submersible pump I right proportion in
order to maintain taste.

•

In main tank all mixture coming from both tanks is stirred and lemonade is prepared.

•

The lemonade is then filled into glasses in right quantity. The quantity is decided by the microcontroller.

•

The lemonade is only filled in glasses when the glass is detected for this purpose timing sensor is used.

V ADVANTAGES


Rate of production increases.



Easy to operate.



It can be manufactured with local resources.



Easy to maintain and repair.



Comparatively operation cost is less.



Continuous operation is possible without stopping.



Less time consuming.



Low cost automation is used.



We can use the machine on market basis.
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VI APPLICATIONS


Medium scale shops.



Big family parties.



Family Functions.



Marriage Ceremony.



Reception Ceremony.



Beverage industry.

VII FUTURE IMPROVEMENT


Automatic lemon cutter.



Automatic glass feed mechanism.



To make the machine portable and easy to transport we can make use of small engine and wheel.



For the sitting arrangement we can provide flexible chair.

By a minute change in the pressing mechanism we can also use this machine for different fruit juice.

VIII CONCLUSION
Thus the automatic lemonade machine thus proves to be a beneficial improvement for the new era. It has a wide
scope of application in markets. The main advantage of the project is the lemon juice which is obtained is clean,
pure and mostly beneficial for the human health as lemon has proved in all its vitamins and proteins. The machine
has low cost automation and continuous operation is possible without any problem occurrence. At the end machine
is proved to be a beneficial innovation for the society.
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ABSTRACT
In today’s world there is an increasing need to create artificial arm for different inhuman situation where human
interaction is difficult or impossible. Sensor plays an important role in robotics. Sensors are used to determine the
current state of the system. In Robotic world required sensors with high degrees of repeatability, precision, and
reliability. Flex sensor is such a device, which accomplish the above task with great degree of accuracy.

Keywords : Flex Sensors; ADC; Data Glove (DG); Microcontroller; DOF (Degree Of Freedom)
I INTRODUCTION
A robotic arm is a robot, usually programmable with similar functions to a human arm. Earlier days, robots are
increasingly being integrated into working tasks to replace humans especially to perform some task.Some companies
have designed units, which can integrate accelerometers, magnetometers and can be attached to human limbs. These
units can be worn for video game character modelling [1], virtual reality [2,3], activity recognition [4].To capture
the motion of human limbs, sensors are used. In simple words this mechanical hand will always copy my hand
movements. This type of system is very useful in fields of medical, defense and industrial works where delicate and
dangerous task can be done from a distance without actually touching.

II LITERATURE SURVEY
We have gone through some of the papers related to our project and found some advantages of our system over the
existing system. The development of Robotics is responsible for create artificial arm for different inhuman situation
where human interaction is difficult or impossible [6]. The project is implemented with micro controller ATmega328
(inbuilt ADC) and Flex sensor. When the object is bent the sensor produces a resistance output relative to the bend
radius [2].Servo motors are a type of electromechanical actuators that do not rotate continuously likeDC/AC or
stepper motors.
Our project is one of major improvements because of its advanced technology. This system is expert at multiapplication.
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III STRUCTURE

Figure 1. Structure of Flex sensor based Robotic arm controller
FLEX SENSOR
Flex sensor is also called as bend sensor. That is capable of sensing any kind of minute bend in its structure. Flex
sensor is designed in a thin plastic strip type material. Carbon layer is divided into small sections and connected
together in series by conductive layer. These sensors are analog resistors. They work as variable analog voltage
divider. When the substrate is bent the sensor produces a resistance output relative to the bend radius[2].

MICROCONTROLLER
The action of Robotic arm is controlled by Microcontroller. It receives input variation of flex sensor through Analog
to Digital Converter, which is given in form of proportional current variation to motors attached to robotic arm.

ADC
The device features a 10-bit successive approximation ADC. The ADC is connected to an 8-channelAnalog
Multiplexer which allows eight single-ended voltage inputs constructed from the pins of Port A.The single-ended
voltage inputs refer to 0V (GND).The ADC contains a Sample and Hold circuit which ensures that the input voltage
to the ADC is held at aconstant level during conversion.

Servo Motor
Servo motors are a type of electromechanical actuators that do not rotate continuously likeDC/AC or stepper motors;
rather, they are used to position and hold some object. They are usedwhere continuous rotation is not required so
they are not used to drive wheels (unless a servo ismodified).
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Power Supply
The signal is passed through the Step down transformer. And Transformer give the output to Full wave rectifier. It
converts the input signal into pulsating DC. Rectifier output is converted into pure DC by using filter. The voltage
regulator is a specially designed circuit to keep the output voltage constant .

Figure2. Flex Sensor Basic circuit
IV FLOW OF ACTION FOR THE ROBOTIC ARM


Read values of the Flex sensor;



Micro controller processes the Flex sensor values;



Send values from microcontroller to motors;



Pick up the objects;



Place at the required position;



Bring arm at original position.

Figure3. Flex Sensor Bend proportional to varying degree of resistance
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Figure4. Implemented Flex sensor based Robotic arm controller

V APPLICATIONS
Military:It can be used for bomb diffuse robots. Where human operation can be life costly, in such situation this
type of mechanical hand can be operated over safe distance.
Industrial:It can be used in place operate with hazardous and dangerous material which will be not being safe for
human hands to handle.
Medical:Robotic hand can also be used in hospitals where doctor can perform complex operation from far distant
places.
Space Exploration:Robotic Hand can be used in space exploration where such robots can remotely operate and do
the lab work, this will save lots of money and can also be used for very long missions which humans cannot.

VI ADVANTAGES
Expert at Multi application:In chemical industry, Military, and Medical it can perform complex surgical
operations.
Saving:Improve worker safety leads to financial saving. Their movement are always exact, minimizing material
waste and save time.
Reliability:The ability of a system to perform required function under stated condition for specified time.
Safety:Increase workplace safety. Worker no longer have to perform dangerous application in hazardous setting.

VII CONCLUSION AND FUTURE SCOPE
In this document,This Robotic arm is very useful for the society and also in industrial application and it works successfully
at the time of demonstration.Micro controller programming can be done with an ease to suit the requirements. Unlike [7]
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which employ FPGA based control. Micro controller based programs can be flexibly modified to suit the necessary drive
control of the servo motor. In future it will work on wireless technology.
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ABSTRACT
This paper addresses the Internet of Things, which offers capabilities to identify and connect worldwide
physical objects into a unified system. The Internet of Things (IoT) is a dynamic global information network
consisting of internet-connected objects, such as Radio-frequency identiﬁcation (RFIDs), sensors, actuators, as
well as other instruments and smart appliances that are becoming an integral component of the future internet.
Over the last decade a large number of the IoT solutions were developed by various enterprises, corporations,
academic research institutes, private and public research organisations. In this paper, we describe the key
technologies involved in the implementation of Internet of Things.

Keywords: IoT, Sensors Radio Frequency ID, Uniform Resource Locator, URN, Wireless Sensing
Network.

I INTRODUCTION
A network is a group of two or more computer systems connected together either through a wired or wireless
media.Wireless networking is a method by which homes, telecommunications networks and enterprise
installations avoid the expensive method of introducing cables into a building, or as a connection between
various equipment locations.
The explosive development in wireless networks over the last few years resembles the rapid growth of the
internet within the last decade. Wireless communication continues to enjoy exponential development in the
cellular telephony, wireless internet and wireless home networking fields.
The term Internet of Things was first coined by Kevin Ashton in 1999 in the context of supply chain
management [2].Internet of Things represents a general concept for the ability of network devices to sense and
collect data from the world around us, and then share that data across the Internet where it can be processed and
used for various purposes.
Internet of Things (IoT) makes our world as possible as connected together. Nowadays we almost have internet
infrastructure wherever and we can use it whenever. IoTtries to establish advanced connectivity among the
devices or systems or services in order to make automation. All things are connected to gather and all
information would be interacted to each other over standard and different protocol domain and applications.
The Internet of Things (IoT) is a novel paradigm that is rapidly gaining ground in the scenario of modern
wireless telecommunications. The basic idea of this concept is the ubiquitous presence around us of variety of
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things such as Radio-Frequency Identification (RFID) tags, sensors, actuators, mobile phones etc. These devices
had rough unique addressing schemes. These devices are able to interact with each other[1]. IoT represents the
next advancement of the Internet, taking a vast capacity to gather, analyse and distribute data that we can turn
into information.
IOT covers a wide range of applications like healthcare, utilities, transport, agriculture etc[3]. Although the
definition of things has changed as technology evolved, the main goal of making computer sense information
without the aid of human interference remains the same. A drastic development of the current Internet into a
network of connected objects that not only gather information from the environment(sensing) and interacts with
the physical world (command /control ), but also uses existing Internet standards to provide services for
information transfer, analytics, applications and communications. Powered by the popularity of devices enabled
by open wireless technology such as Bluetooth, radio frequency identification (RFID), Wi-Fi and telephonic
data services as well as embedded sensors and actuator nodes, IoT has stepped out of its infancy and is on the
verge of converting the current static Internet into a fully integrated Future Internet[4]. The Internet revolution
led to the interconnection between people at an exceptional scale and pace. The next revolution will be the
interconnection between objects to create a smart environment. Only in 2011 the number of interconnected
devices on the planet overtook the actual number of people.

II ARCHITECTURE
The common architecture used for Internet of things is three tier architecture. The bottom tier called as context
aware tier consist of wide variety of sensor technology. Internet of things is deployed with many type of sensors,
each of which is an information source and different type of sensors capture different content and format of
information. Data obtained from the sensor is real time and the sensor collects the environment information at a
certain frequency and keeps updating the data. The middle tier called as Network Tier integrates various
wireless and wired networks to accurately transfer information of things. Information regularly collected by the
sensors on Internet of Things is regularly transferred by the network. The top most tier of IoT architecture is
application tier. The application tier consists of applications that export all the systems functionality to the final
user.

Figure 1: Architecture of IoT
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III APPLICATIONS OF IOT
IoT have lots of Potential which helps to develop various applications based on it, of which only a few
applications are currently deployed. In the following subsections, some of the important example applications of
IoT are mention.

3.1

Automotive industry

By using advanced sensors, actuators there is increased in processing powers of the cars, trains and bicycle.
Automotive industry requires the use of smart things to monitor and report various parameters from pressure in
tyres to proximity of other vehicles. RFID technology has already been used to streamline vehicle production,
improve logistics, increase quality control and improve customer services. The devices attached to the parts
contain information related to the name of the manufacturer and when and where the product was made, its
serial number, type, product code and so on

3.2

Telecommunications industry

IoT will merge of diverse telecommunication technologies and create new services. In these applications the
reader is a part of the mobile phone, and different applications share the SIM-card. NFC do the communications
among objects in a simple and secure way. The mobile phone can therefore be used as a NFC-reader and
transmit the read data to a central server [16].SIM-card plays an important role as storage for the NFC data and
authentication.

3.3.

Medical and healthcare industry

IoT has many applications in the healthcare sector, with the use of the cell phone with RFID-sensor capabilities
for monitoring of medical parameters and drug delivery. It helps in prevention and easy monitoring of diseases,
ad hoc diagnosis and providing medical attention in cases of accidents. Implantable and addressable wireless
devices can be used to store health records that can save a patient’s life in emergency situations, especially for
people with diabetes, cancer, coronary heart disease etc. Paraplegic persons can have muscular stimuli

to

restore movement functions.

3.4

Independent living

IoT applications and services will have impact on independent living by detecting the activities of daily living
using wearable and ambient sensors, monitoring social interactions using wearable and ambient sensors,
monitoring chronic disease using wearable vital signs sensors, and in body sensors. Using Pattern detection and
machine algorithms we can monitor patient health and take care of them.

3.5

Retail, logistics and supply chain management

IoT plays important role in retail and supply chain management (SCM) operations. RFID-equipped items and
smart shelves track the present items in real time, a retailer can optimize many applications.Automatic checking
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of goods receipt, real time monitoring of stocks, and the detection of shoplifting can be done. IoT can help
making the data from the retail store available for optimizing the logistics of the whole supply chain [16]. By
exchanging of RFID data logistic processes from supply chains are benefited.

3.6

Manufacturing industry

Using embedded smart devices or through the use of unique identifiers and data carriers that can interact with an
intelligent supporting network infrastructure and information systems, production processes can be optimized
from production to disposal.Greater Transparency can be obtained for status of shop floor, location disposition
and production machines by tagging items and containers. Self-organizing and intelligent manufacturing
solutions can be designed around identifiable items [16].

3.7

Environment monitoring

Utilization of wireless identifiable devices in environmentally friendly programs worldwide will be increase in
coming future.

3.8

Transportation industry

IoT offers solutions that provide security policies of the governments and the transportation industry for fare
collection and toll systems, screening of passengers and bags boarding commercial carriers and even
international cargo system .It helps in Monitoring traffic jams through cell phones of the users and deployment
of intelligent transport systems (ITS). IoT technologies helps in managing passenger luggage in airports and
airline operations will help in automated tracking and sorting and increased security.

3.9

Agriculture and breeding

IOT is useful for traceability of agricultural animals and their movement’s example during outbreaks of
contagious disease. Countries give subsidies to farms with cattle, sheep, and goats

depending on the number of

animals in a herd and other requirements. Therefore, the application of identification systems, animal diseases
can be controlled, surveyed, and prevented. .Using Iot Blood and tissue specimens can be accurately identified
also certification of the health status of herds, regions, and countries. With the Internet of Things, single farmers
may be able to deliver the crops directly to the consumers in direct marketing or shops but also ina large area.
This will change supply chain.

3.10

Media, entertainment industry

IoTtechnologies supports gatheringnews based on locations of the users to see multi-media-capable devices
present at a certain location, and sending them a (financial) offer to collect multimedia footage about a certain
event. Near field communication tags can be attached to posters for providing more information by connecting
the reader to an URI address containing detail data.
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3.11

Recycling

IoT and wireless technologies increase the effectiveness of numerous vital city and national environmental
programs, including the monitoring of vehicle emissions to supervise air quality, the collection of recyclable
materials, the reuse of packaging resources and electronic parts, and the disposal of electronic waste (RFID used
to identify electronic subcomponents of PCs, mobile phones, and other consumer electronics products to
increase the reuse of these parts and reduce e-waste).

IV CONCLUSION
Paper highlights on the important features and various aspects of IoT.Considering the current scenario and
technology,IoT will beimplemented worldwide in coming future. For Large scale deployment of IoT in reality
its important aspects need to be worked. In the area of governance of IoT there is urgent requirement of the
development. Concept of combining computers, sensors, and networks to monitor and control devices is already
there but the recent confluence of key technologies and market trends is emerging in a new reality for the
“Internet of Things’’. IoT willdefinitely bring the revolution and fully interconnect smart world with
relationships between the objects and their environment. . In future, there will be intelligent applications for
smarter homes and offices, smarter transportation systems, smarter hospitals, smarter enterprises and factories
using IoT .hence Internet of things might fundamentally change how the people think about what it means to be
online and human life will be fully automated.
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ABSTRACT
Microcontroller based design has acquired
specialized field

the status of more happening field in electronics. This is highly

that has the power of integrating thousands of transistors on single silicon chip. Nowadays in

mall for purchasing number of items it requires trolley. Every time

customer has to do calculations of those items

& need to compare it with his budget in pocket.After this procedure, customer has to wait for billing. So to avoid
headache like pulling trolley, waiting in billing queue we are introducing new concept that is “SMART TROLLEY
IN MEGA MALL”. In modern area for automation of mall we are developing a microcontroller based TROLLEY
which is totally automatic. It follows the customer while purchasing items & it maintain safe distance between
customer & itself. Only customer has to hold the Colour code side of the product wrapper in front of colour sensor.
By using this trolley customer can buy number of products in very less time with less effort.

Keywords- Microcontroller, Thermal Printer, Colour Sensor, LCD

I INTRODUCTION
Currently, human lifestyle has changed. Day to day life of a ordinary human being has become a lot more hectic.
Time has become money. So, people actually do not have much time to spend for shopping which is an inevitable
thing. That is why people prefer shopping in the malls so that they can get all the products at the same place. This
saves them from going into different shops to purchase only a limited type of products. Though shopping in malls
gives the benefit of saving time to people, they have only weekends to visit shopping malls.

Fig.1 Trolley in Mega Mall
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This makes a problem at the cash counter because of increasing number of consumers. The customers have to stand
in the billing lines for a lot more time than actual shopping time sometimes.

Fig.2 Billing lines in mega mall

Fig.3. Rush at Payment Counter
Seeing the general Indian population and way of thinking, In the existing, in the mall every person takes product put
into trolley. After the shopping is done that person have to stand in the queue for billing.
In the billing process a sell person scan barcode of each and every product and gives final bill. This process is very
time consuming and it becomes worst on holidays, special offers or weekends.The solution to the problem has been
given by smart trolleys using different techniques till date. There have been a number of methods designed for smart
spending carts in order to make shopping easier for the customers in malls and save the time of customers by
avoiding the requirements to stand in long billing queues.
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II LITERATURE REVIEW
[1]This paper introduced new concept that is “SMART TROLLEY IN MEGA MALL”. In modern era, for
automation of mall they developed a microcontroller based TROLLEY which is totally automatic. Only consumer
has to hold the barcode side of the product cover in front of the barcode scanner. Then corresponding data regarding
product will be shown on display. By using that trolley, customer can buy large number of product in very less time
with less effort. At the billing counter side, computer can be simply interfaced for confirmation and bill printout.
[2]In this paper, we seem it fit to propose the “Intelligent Shopping Cart” which aims to reduce ,and possibly
eliminate the total waiting time of customers, lower the total manpower requirement for markets and increase
efficiency overall. In a world where technology is replacing the ways we pursue everyday activity, the future of the
retail industry also lies in more and more automated devices.
[3]This paper presents a new technique that uses MIFARE tags and card reader to make the shopping trolleys
smarter by introducing self-billing upon them. These systems mainly use the techniques such as barcodes, QR codes,
RFID tags, smart cards etc. The newly proposed system with the technique of MIFARE tags can prove to be a better

solution to the problem of longer waiting time in billing queues by facilitating billing on trolley
and keeping the invoice ready by updating it simultaneously. The system seems similar to the system using RFID
tags but differs in operating frequency, scanning distance and mainly the availability of tags. MIFARE tags are
available in different shapes and sizes so that they can be fitted to any kind of products easily.
[4] In this paper The smart trolley will have RFID reader, LCD display. When a person put any product in the trolley
it will scan and the cost, name and expire date of the product will display. Cost will add into final bill. Bill stored in
microcontroller memory. It will transfer from RF transmitter to RF receiver. Receiver will transfer this information
to the PC through serial communication. For this project we used Embedded C software. In this paper we conclude
that, the time required for billing in the shopping malls is reduced by scanning process also we deduct the product
from the trolley as well as keep eye on shopping budget. We also get expire date of a product as we scan it. Thus the
precious time of each customer consumed during billing at billing counter is reduced.
This system can be more advanced by using GPS, Zigbee and other communication system.
There have been a number of systems designed for smart shopping carts in order to make shopping easier for the
customers in malls and save the time of customers by avoiding the requirements to stand in long billing queues.
These systems mainly use the techniques such as barcodes, QR codes, RFID tags, smart cards etcThe newly
proposed system will basically involve self-billing upon the trolley in order to save the time and skip standing in
long queues.
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2.1 Motivation
Reason behind choose micro controller based system:
In this paper we have designed system by using micro controller, because micro controller based systems are


Less bulky & also easily transferable. It requires less power. So the system becomes chip,



Friendly & Cost Effective.



User friendly & cost effective.



It operates on less power &requires less space.

2.2. Generic Approaches
Micro controller based design has acquired the status of most happing field in electronics. This is highly specialized
field that has the power of integrating thousands of transistors on single silicon chip. Nowadays in a mall for
purchasing variety of items it requires trolley. Every time customer has to pull the trolley from reach to rack for
collecting items and at the same time customer has to do calculate of those items and need to compare it with his
budget in pocket. After this procedure customer has to wait in quick billing so to avoid headache like pulling trolley,
waiting I billing queue, thinking about budget. We are introducing a new concept that is SMART TROLLEY IN
MEGA MALL

III STRUCTURE

Fig.3.1. Block Diagram

Fig.5.Proposed Trolley

Colour Sensor: The traditional colour sensor output only match/no match condition. The output for analog values
for each R, G, B. It is 2 to 5 times faster speed for fast manufacturing. Highest resolution & repeatability in the
industry. It is a pc based configuration.
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Fig.6. Colour Sensor
Microcontroller: AVR is a family of Micro controller developed by Atmel beginning 1996.This are modified
Harvard architecture 8-bit RISC single chip micro controller.AVR was 1st micro controller to used on-chip flash
memory for program storage as opposed to 1time programmable ROM, EPROM or EEPROM used by other
microcontrollers at a time.AVR microcontroller find many applications as embedded system They are also used in
popular AURDINO line of open source board designs.

Fig.7. Microcontroller
Thermal Printer: These printer are commonly used fax machine, calculators & although they are inexpensive &
print relatively fast, they produced low resolution print jobs.A thermal printer or thermal wax-transfer printer
,thermal transfer printer is invented by jack kilbee that uses thermal wax ribbon to melt colour wax on paper for
photo print.

Fig.8. Thermal Printer
Reset Switched: A reset button is on outside of computer that user can push to reboot i.e. restart the computer
without switched OFF & back on again.This capability is useful in the event of system crash, i.e. situation in which
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computer stop responding to keyboard & a mouse commands. The reset button can be more

convenient It is also

might be less stressful for the computer circuit boards.

Fig.9. Reset Switch
LCD Display: The liquid crystal display [LCD] has advantages having low power consumption than the LED. It’s a
typically of order of micro watts display in comparison to some order of milli watts of LEDs. Its compatible with
MOS integrated logic circuit . Its low cost & good contrast. It’s a limited range of operations.

Fig.10. LCD
Rechargeable Battery: It’s a rechargeable & storage battery.It can be charge or discharge into load & recharge
many times. Rechargeable batteries typically initially cost more then disposable batteries

Fig.11. Rechargeable Battery
IV CIRCUIT DIAGRAM

Fig.12. Circuit Diagram
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V PCB LAYOUT

Fig.13.PCB Layout

VI FLOW CHART

Fig.14. Flow Chart
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VII APPLICATIONS
It is very useful concept for mall

VIII ADVANTAGES
1.

Each colour code has unique identity .

2.

Colour code gives total information about product related data.

3.

Colour code maintains secrecy .

4.

Easy to generate tags of colour code.

5.

It creates a better shopping experience for the customers by saving their time.

6.

It minimizes the man-power require at the shopping mall, as the checking- out process at the checkout
counters is eliminated altogether.

7.

It handles cases of deception if any thereby making the system attractive not only to the customers but also
to the sellers.

IX CONCLUSION AND FUTURE SCOPE
The project successfully demonstrated the possibility of using WSN for developing of smart shopping system which
automates the entire billing procedure. The system which developed is highly reliable, fair and cost effective. It is
reliable and fair because of the effectiveness of WSN combined with a highly reliable image processing technique.
The system is also energy constraint as it uses a passive sensor and it reduce the communication requirement. The
decision making process is done locally within the cart thereby eliminating an overhead to the communication
between the motes. Also the application does not use of complex routine mechanism

transmission our

implementation makes use of the simple technology.
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ABSTRACT
The objective of the project is to design a wind turbine to recollect wind energy from automobiles on the highway.
Wind energy is considered the fastest developing clean energy source however; it is limited by flexible natural wind.
Highways can provide a significant amount of wind to drive a turbine due to high vehicle traffic. This energy is not
used, to utilize this renewable energy i.e. wind into useful form such as electricity, we introduce ‘The Vertical Axis
Wind Mill Turbine’, which will use the wind and will give the output in the form of electrical energy which can be
further used for domestic purpose such as for household appliances and it can be also preferred for lightening of
street lamp.

Keywords: Wind Mill Turbine , Wind energy ,Renewable Energy.
I. INTRODUCTION
The people are making the use of wind to make their lives more comfortable since from seventh century. In
Persia,the concept of wind mill was originated.For irrigation of farm land, crush grain and milling, the Persians used
the wind . This is probably where the term windmill came from. In the twelfth century, the wind mill widely used in
Europe, some areas such as the Netherlands have grown from creating vast wind farms. The firstly discovered
windmills, however, were not very reliable or energy efficient. Only half the sail rotation was consumed. They were
usually slow and had a low angle speed ratio but were useful for torque. The man has constantly tried to improve the
windmill since its creation . As a result, over the years past, the number of blades has decreased on windmills. Most
modern windmills have 3-4 blades, while past windmills have had 4-8 blades. Old windmill also had to be manually
fixed into the wind, whereas modern windmills can be mechanically turned into the wind. The sail design and
materials used to produce them have also improved over the years. In many cases, the height of the rotor is directly
proportional to its efficiency. By taking this problem under consideration, modern wind turbine should be at least
twenty feet above and three hundred feet away from anhindrance, though it is even more perfect for it to be thirty
feet above and five hundred feet away from any hindrance.
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II. RESEARCH & DEVELOPMENT
Along with its state-of-the art infrastructure and expertise, for improve planning , operation and control of power
system in the power sector,CPRI has made important contributions . Other than in-house R&D, CPRI also carry out
sponsored research projects from manufacturers and other agencies in different areas of specialization.

III. SCOPE OF THE PROJECT
In order to consume the available wind resources and to reduce the usage of non-renewable energy resources. The
fastest-growing renewable energy resources is wind energy so far.The concept of vertical axis wind mill turbine so
far has been supported by market incentives backed by government policies encouraged sustainable energy
resources.Large-scale wind facilities upcoming the output rating of conventional power plants, control of the power
quality is required to reduce the adverse effects on their combination into the network.

IV. COMPONENTS USED


Shaft



Blades



Permanent magnet DC motor(PMDC motor)



Battery



Gears



Solar Plate



Bearings

V. DESIGN AND CALCULATION
A wind mill is machine for wind energy transformation. A wind turbine converts the kinetic energy of the
wind’s motion to mechanical energy transferred by the shaft. A generator further converts it to electrical
energy. So it is compulsory to keep in mind, while designing the windmill’s structural part .

Fig. Wind Mill Turbine
243 | P a g e

BLOCK DIAGRAM OF WIND POWER GENERATION:

Power of wind is described by –
K.E.=1/2 . m .v2……….(1)
Where,k.E.=kinetic energy(J)
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M=mass flow(kg/s)
V= speed(m/s)
M=p.a.v………….(2)
Equating equation (1) and (2),
K.E.= 1/2 p.a.v.v2
K..E= 1/2p.a.v3 watt

VI. WORKING PRINCIPLE
As the vehicle moves from near the turbine, blades then will start rotating due the back pressure created by the
vehicle movement, the blades will rotate about the shaft and the power created by the shaft will be further
transmitted to alternator / motor, which will convert the power into useful electrical signal, this electrical signal
produced by the alternator / motor will be stored in the battery and will be used according to application.

VII. GENERAL CONSIDERATIONS
7.1 Wind Speed
This is very essential to the productivity of a windmill. The wind turbine only produces power with the wind. The
wind rotates the axis and causes the shaft on the generator to sweep past the magnetic coils generating an electric
current.
7.2 Variable Control
This will be measured by using the same artificial wind source; e.g., a conventional electric fan or hair dryer. The
placement and distance of the wind source will be motionless and shall remain constant in relation to the windmill
blades.
7.3 Blade Length
The length of the blade is directly proportional to the swept area. Longer blades have a superior swept area and thus
catch more wind with each revolution. Due of this, they may also have extra torque.
7.4 Shape of Blade
This is essential because if anmost favorable blade shape is discovered, then the overall productivity of a windmill
can be improved.
7.5 Size/Geometry
The final design should be no higher in diameter than about 3m, and should not be so big as to be steady. It should
be as light as possible, resulting in a low moment of inertia. This is important, as a large moment will add to the
required starting torque. The self-starter should be decently mechanical and it will not rely on electronics. It must be
exclusively wind-powered, will not run on any further source of energy.
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7.6 Human Factors/Safety
No human interaction should be necessary during regular operation. A braking mechanism must be mounted,
however, to shut down the turbine if wind speeds are too high, so that maintenance can take place.
7.7 Durability/Maintainability
The turbine must be capable to withstand the weather over a long period, as well as wind speeds up to 30 m/s and
temperatures ranging from -20°C to +35°C and other forms of rainfall. The whole assembly should be easy to work
on, due to its compact size and relative effortlessness. However, it should not be necessary to change the blades or
shaft. All other parts should be practically easy to replace, and even easier to inspect.

VIII. ADVANTAGES


It is a renewable source of energy.



Wind power system are non-polluting so it has no adverse effect on the environment.



No fuel provision is needed.



On a small scale up to a few kilowatt system is not costly.



On a large scale costs can be competitive conventional electricity and poor costs could be achieved
by mass production.



They are always facing the wind - no need for routing into the wind.



Have greater surface area for energy capture -can be many times greater.



Are more well-organizedin gusty winds – already facing the gust.

IX. DISADVANTAGES


Initial cost of setup is high.



If the vehicle is running slow, it is not effective.



Small vehicles do not generate high power.

X. CONCLUSION
Our work and the results obtained so far are very positive and highlights the principle that vertical axis wind energy
conversion systems are practical and potentially very contributive to the production of clean renewable electricity
from the wind even below less than perfect sitting conditions. It is hoped that they may be constructed used highstrength, low- weight materials for development in more developed nations and settings or with very low tech local
materials and local skills in less developed countries.
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ABSTRACT
Nowadays, automation in the industries plays an important role. Almost all the machines are atomized. The
electronic switches and servo motors are used for doing this automation process. This is one of the automation
processes by using the torque motor. The bar feeding machine is our project, which is fixed with the motor and with
the electronic automations. The motor controls the ms round bar in the mechanism automatically by using the
electronic automations. The ms round bar can be moved in the mechanism with the regular time interval. The time
interval can be determined by the keypad, which is interfaced with the controlling unit. The controlling unit will
control the motor through the motor controller. This results ease in the process of feeding the bar in power hacksaw

Keywords: Power Hacksaw, Torque Motor, Controlling Unit.
I. INTRODUCTION
Automation or automatic control, is the use of various control systems for operating equipment such as machinery,
processes in factories, boilers and heat treating ovens, switching on telephone networks, steering and stabilization of
ships, aircraft and other applications and vehicles with minimal or reduced human intervention. Some processes
have been completely automated.
The biggest benefit of automation is that it saves labor; however, it is also used to save energy and materials and to
improve quality, accuracy and precision.
The term automation, inspired by the earlier word automatic (coming from automaton), was not widely used before
1947, when Ford established an automation department. It was during this time that industry was rapidly adopting
feedback controllers, which were introduced in the 1930s.
Automation has been achieved by various means including mechanical, hydraulic, pneumatic, electrical, electronic
devices and computers, usually in combination. Complicated systems, such as modern factories, airplanes and ships
typically use all these combined technique. Nowadays almost all the manufacturing process is being automised in
order to deliver the products at a faster rate.
This project is designed for accuracy while cutting ms round bar and for ease while feeding.
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II. NEED OF FEEDING MECHANISM

During observation it was found that the ms round bar which is to be cut is fed by using hands .There are no proper
equipments to fed the bar in the machine , the bar is rest on the bin which we can see in the picture above due to
which sometimes the bar is being cut in wrong dimensions .To overcome this problems automation was needed for
cutting the m/s round bar in accuracy as well to reduce human efforts and to reduce wastage of raw material
.Therefore by using stands and mechanized motion the problem is solved .
PROBLEMS FACED WITHOUT AUTOMATION


Length or size variations.



Improper cutting.



Wastage of raw materials.



More time required to adjust required length.



More machining is required on job.

III. COMPONENTS OF FEEDING MECHANISM


HIGH TORQUE MOTOR
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Motor specifications
Weight: 3810g

high speed: 45+/-5 rpm

low speed: 30+/-5

power: 120w

This motor is used in our bar feeding mechanism to obtain the actual feeding action of bar .
As per the specifications the motor capacity is good enough to push/feed rod in the machine by using chain and
sprocket mechanism . The motor we are using has an application in automobile as a windscreen wiper motor


SIMPLE PUSH BUTTON

The main function of the push button in our project is to cut off the power to the motor as soon as the bar touches
the button to avoid over feeding of bar and to get the exact dimensions of bar
This push is located on the end size of the machine.
Application of simple push button in our project is is below



SQUARE TUBING 1.5 INCHES
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The Square tubing of m/s 1.5 inches is used for construction of frame which can withstand the load of heavy bar.



CHAIN AND SPROCKET

Chain drive is provided do avoid the slippage as the motor has to fed the rod which is heavy at low rpm .so chain
drive was the best suited option among various types of drives.



ROLLERS

Rollers are provided for the frictionless movement of the rod so that the bar can be easily fed or pushed with less
power.

IV. WORKING
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The motor will be rotated, so that the bar is moving from initial position to the determined position.



Length adjusting unit with push button is used to determine the bar dimension to be cut.



When rod reaches and touches the push button electric supply stops and motor stops rotating.



And further clamping the rod cutting starts.

V. ADVANTAGES AND APPLICATIONS
Advantages :


Simple in construction.



It is a compact one.



Less components used.



Fast production.



It can used for solid as well as hollow materials.

Applications :


Small and Medium scale industries Application



Metal Cutting Industries and Work Shops



Pipe cutting



Splendor rod cutting



Round, Square, Oval, Hexagonal, etc shape materials can also feed by using this mechanism

VI. CONCLUSION
While concluding this report, we feel quite fulfill in having completed the project assignment well on time, we had
enormous practical experience on fulfillment of the manufacturing schedules of the working project model. We are
therefore, happy to state that the in calculation of mechanical aptitude proved to be a very useful purpose.
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VII. FUTURE IMPROVEMENTS AND INNOVATIONS
The paper included very simple type of Machine parts requiring very less component than conventional machinery.
As work was successful studying & completing the results of this automatic feeding mechanism for hacksaw with
solving other types of conventional feeding problems associated with machine that can be implemented from higher
to lower units cost. Its lowermost requirement of maintenance can again be beneficial for keeping cost down.
This automation can surely reduce the loss thereby increasing the productivity by investing small capital less
equipments.
As per Indian content is concern this machine can be very beneficial for virtually all type of power hacksaw
machines as it has very low capital investment.
This machine may form a simple solution for feeding of bar in the future. This automation also can be controlled by
computer programs.
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ABSTRACT
As we know that safety of the vehicle is the first and the fore most thing to be considered in 2-wheelers the safety
of the vehicle from accident was understated on two major factors, Directional stability and the Aerodynamic
force both are correlated to each other. The use of tilting mechanism in automobile would decrease the rate of
accidents due to slippage. It will give better dynamic stability as well as directional stability to the vehicle,
better road grip, better comfort to the passengers, and the most important load carrying capacity of vehicle
increases. This is the why most of the automobile companies are producing the prototypes of tilting mechanism
for automobiles. In our project work we have tried to develop a tilting mechanism for the vehicle. This feature
enables the vehicle to tilt in to the curve while negotiating it. Our analysis shows that to increase the maximum
curve at speed of more than 50%, this mechanism is really useful. The method we have used is a simple
mechanical tilting system by using the flexible linkages and the shock absorbers. This tilting mechanism if
successful would dramatically increase the maximum speed in curves. This would also provide the advantages
of increased passenger comfort and handling. A tilting mechanism allows the vehicle to have leaning
characteristics similar to those offered by an inline two wheel vehicle, but that does not require complex
linkages or control system to operate effectively. A tilting linkage is operationally secured to a frame to allow a
pair of spaced apart wheel to remain substantially aligned with the plane of the vehicle throughout its range of
movements.

Keywords: Tilting Mechanism, Shock Absorbers, Connecting Links, Safety, Stability And Comfort
I INTRODUCTION
In India, the population is rising rapidly. Due to increase in population, the traffic conditions are bad and will be
worst in the upcoming years. . The big nasty part of our daily life is the commute and since the countries (like
INDIA) are massively overcrowded. For the individual who like to drive the vehicles without affecting the
traffic one can choose the bike with Tilting Wheel Mechanism which inhibits the advantages of a 4 wheelers
and eliminates the drawbacks of the 2 wheelers. These type vehicles have several advantages like, better
directional stability, increased comfort, reduces wheel slippage, better stopping power.
Due to all these advantages such vehicles combine the comfort of a car with the functionality of a motor bike.
But these cars have a very important and dangerous drawback. Due to implementation of tilting mechanism in
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two-wheeler, the weight of the vehicle increases which comparatively reduces its efficiency. But when the
similar concept would be implemented in the three -wheeler, this mechanism will be of great importance.
Our project took shape as an attempt to face this drawback. We thought so if the motor cycle has the flexibility,
why not give it the comfort of the car. This gave use to the idea of an auto-tilting car. There have been many
tilting body designs in rail but what we have done is not just a body tilting, in it the vehicle tilts as a whole.
Recently there had been some development in making three- wheeled tilting cars like the carver, but only
prototypes or concepts exist in the field of four-wheeled tilters.

II OBJECTIVES OF PROJECT
1.

To provide directional stability

2.

To provide comfort to the passengers

3.

Increased load carrying capacity

4.

Reduce the accidents due to skidding

5.

The objective of this project work is to successfully develop a design of a tilting mechanism for

automobile.
6.

The aim of this tilting mechanism is to provide banking to the vehicle on unbanked curves, so as to

enable added threshold speed on curves.

III METHODOLOGY
1.

The Two wheels at front i.e. one on each side of the handlebar

2.

Two shock absorbers connected to the flexible or adjustable connecting rods

3.

Adjustable connecting links

4.

Fixed connecting links

5.

Handle fork

Methodology adopted to use standard and presently used components in design rather than to design all
components from ground up. The advantage of this method is that, you do not have to spend ridiculous amount
and time in testing the integrity of each part as they have already proved their worth in real world applications.
Initially the frame design was adopted from an already existing narrow car and minor changes were made to
suite our purpose.

IV PROJECT SPECIFICATIONS
The vehicle with Tilting Mechanism would consist of:
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V VEHICLE SPECIFICATIONS
SR NO.
1.
2.
3.
4.

PARTICULARS
Vehicle type
Engine
Fuel
Leaning angle

SPECIFICATIONS
2-wheeler CT 100
110 CC
Petrol
25 to 30 degrees

VI FABRICATION OF TILTING MECHANISM
After designing the tilting mechanism, we have selected the material as per specifications. The front tyre of the
vehicle was first dismantled. The two tyres are connected by the links instead of one tyre. Two links are flexible
or adjustable whereas other two are fixed. Two shock absorbers are connected between the handle bar and
flexible links. When the vehicle goes across road irregularities, the adjustable linkages will automatically adjust
the distance between two wheels and the shocks will not transmit to the vehicle body. It has another function
that while negotiating the dead turns, only the wheels will tilt and the body will remain stable.

VII ADVANTAGES
1.

It will give better comfort to the passengers.

2.

It reduces rate of accidents due to skidding.

3.

The vehicle will be useful on highways as well as on off roads.

4.

Good directional as well as dynamic stability.

5.

Load carrying capacity increases.

6.

Driver is safe while taking sharp turn on the road cause possibility of skidding or falling of bike is

almost negligible.
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VIII DISADVANTAGES
1.

Whole weight of the vehicle increases.

2.

Fuel consumption increases.

3.

Stand of the bike is of no use because bike stands easily on three wheels.

4.

Weight shifting while turning is required.

IX APPLICATIONS
1.

It may be used in rainy seasons

2.

Suitable for handicapped people

3.

It can be implemented in four wheeler and also three wheeler

X CONCLUSION
1.

We have successfully achieved the tilting of the vehicle up to 30 degrees with better performance.

2.

The tilting mechanism gives satisfactory performance while taking a sharp turns.

3.

It reduces accidents which occurs due to skidding.

4.

The mini-prototype to demonstrate tilting is also working successfully.
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ABSTRACT
The main purpose behind developing this robot is for the surveillance of human activities in the war field or
border regions in order to decrease infiltrations from the enemy side. The robot consists of night visualization
wireless camera which can transmit videos of the war field in order to prevent any harm and loss to human life.
Military people have a enormous risk on their lives while entering an unknown territory. The robot will serve as
an suitable machine for the defense sector to reduce the loss of human life and will also prevent illegal activities.
The robot will help all the military people and armed forces to know the condition of the territory before
entering it.

Keyword: AVR Atmega 328, Zigbee, DC Motor, RGB Colour Sensor
I INTRODUCTION
Now military robots are considered to be the future of modern war- fare. At the same time, military robotics is
measured to be the game-changing technology that could change the structure and employment of armed
militaries. Society is aware of the military employment of robots today. The question is why we witness the
massive use of military robotics only during the last decade. What factors determine such a development? Is this
progress a common trending all armies or just some of them? What advantages can we gain by employing the
military robots on the battlefield? The problemsabove may be answered by implementing the economic theory
in the area of military robotics. The military robotics is the application of robotics in the military, such as
remotely piloted vehicles operating on the ground, in the air or under water, automated missiles and supply
handling devices. Thus, the commercial theory of military robotics is essentially the application of economic
values and analysis to the area of military robotics and the text below provides a partial insight into this subject
matter.

II LIMITATION OF CURRENT SOLDIER ROBOT :



Lack of new technology and extra feature such as camera ,metal detection, gas detection, it acquire

colour depends on surrounding condition



Lack of stability and less processing speed



Robots will no longer be controlled by humans and human armies will be no longer as important
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III LITERATURE SURVEY
[1]This paper presents Service robots directly interact with people, sofinding a more natural and easy user
interface is of fundamental importance. While earlier works have focused primarily on issues such as
manipulation and navigation in the environment, few robotic systems are used with user friendly
interfaces that possess the ability to control the robot by natural means. To facilitate a feasible solution
to this requirement, we have implemented a system through which the user can give commands to a
wireless robot using gestures. Through this method, the user can control or navigate the robot by using
gestures of his/her palm, thereby interacting with the roboticsystem. The command signals are generated
from these gestures using image processing. These signals are then passed to the robot to navigate it in the
specified directions.
[2]This paper proposed multi-use robot rover is specially met for the patents having various disabilities to help
them to take their own food and medicines without the help from others. The robot rover contain a
miniature robotic hand for pic and place the medians, food and items for the persons. The controlling of
thisrover can be done by the patient or an external person according to its disabilities. The main contorting
techniques that included are voice controlling and a joystick controlling. Also this rover is helpful for
sensing the presence of flammable gas, humidity, temperature, and flame and an obstacle detectors for
remote sensing applications in military and for helping the patients. All monitoring data’s will be
displayed and controlling will be done in wireless remote equipment and it have a practical range of
about 750meaters. The LCD character display in remote will displays the sensing contents in real-time
manner. The voce analyzing and controlling is done by an EasyVR present in remote controller [3] We
propose a cost-effective four-wheeled surveillance robot using an Arduino UNO microcontroller and a
smartphone running the Android Operating System. Surveillance robots typically consist of a video camera, a
GPS module, and GSM radios. Android smartphones come with excellent hardware satisfying the above needs.
This can be leveraged and used to advantage through APIs (Application Programming Interfaces) provided for
the Android operating system. Moreover, the cost for building said robot using a smartphone is mitigated to a
great extent. The robot can be controlled remotely from a PC using the internet and a microcontroller-smart
phone interface residing on the robot. To capture and archive the real time video from the robot, the inbuilt
camera input of the phone is utilized. The robot can be controlled based on visual feedback from the same smart
phone. Four motors help achieve a zero turning radius. The camera is attached to a stepper motor which makes it
feasible to capture the scene or object of interest. The captured video can be enhanced and made intelligible
using further image processing on the remote PC thereby eliminating the need for extra DSP hardware on the
robot.
[4] We have built a four wheeled robot with an Arduino microcontroller, specifically the Arduino Mega
2650.We have written Arduino and Android libraries to allow an Android device to control the robot through a
USB connection. The robot is designed to track objects by spinning left and right to keep the object in sight and
driving forward and backward to maintain a constant distance between the robot and the object. Images are
acquired through the camera of an Android device which is attached to the robot. The camera is attached to
servos on the robot which allow the camera to pan and tilt. Several image processing techniques are used to
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detect the location of the object being tracked in the images. Two different kernel based trackers are
implemented as Android applications. One of them uses a color based tracking method and the other uses a
template based tracking method. Both applications use Android's Open CV library to help with the image
processing. The experimental results of the robot using both methods show robust tracking of a variety of
objects undergoing significant appearance changes, with a low computational complexity.
[5]Spy robots are remotely controlled robots, equipped with a camera, transmitting video data to the intervention
troop. They are made to small and compact enough to easily transport. In this paper, the project supposes a
movable spy robot with a remote controller by using PIC 16F628A and PIC 16F877. The spy robot is made up
of a wireless camera, an antenna, batteries and four movable wheels. The two different PICs are used to
remotely control along wireless system and to control Spy robot. CCD camera is used to capture information
surrounding the robot. A 4 bits LCD display is mounted on remote controller to view user command. To use the
Spy robot in the dark area as night, the CCD is set up with LED that connected by lighting circuit. Radio
Frequency modules signals are used in wireless remote control system for transmitting and receiving wireless
logic signals to control the motors of the Spy robot control system. The three Brush DC motors and the two
L298N are involved in Remote Operated Spy Robot. L298N are used to drive the Brush DC motors
respectively. In this paper, Remote Operated Spy Robot is a small robot designed for spying, surveillances and
inspection purposes.
[6]In the world of photography, surveillance of larger areas and military operations, the immediate machines
that accommodate the Unmanned Aerial Vehicle (UAV) category are the autonomous aeroplane and helicopter.
Helicopters have clear advantages over the aeroplanes. They can be able to hover and land/take off in limited
spaces. The quad rotor is a helicopter that has four rotors which are fixed to a certain spin axis. The different
spinning directions of the motors balance the torques on their associated axes, therefore eliminating the need for
a tail rotor that a normal helicopter requires. As long as all four rotors rotate at the same speed, the quad rotor
helicopter essentially hovers, this proving to be a less complex in mechanical structure. Researches are being
done to improve the reliability and decrease the size of such vehicles. So, they can be used in Search and Rescue
operations, surveillance, inspection, aerial photography and aerial mapping.

IV PROPOSED SYSTEM OF SOLDIER ROBOT
Nowadays, with the growth of technology, several robots with very special integrated systems are particularly
employed for such risky jobs to do the work diligently and precisely. This is intended to give related information
about such military robots and their working abilities and efficiencies.
The main aim of the project is to design robot which has better range and camouflaging feature. Provide better
stability and higher processing speed and it help to acquire colour of surrounding

V OBJECTIVES OF PROPOSED SYSTEM



To make system automated
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Replace the manual efforts with machine mechanism.



The aim of redesigning the model is to make the machine multitasking so that not only it can check for
several parameters for monitoring but also carry out other significant tasks on its own.



Reduction in wastage of time and human efforts.

VI BLOCK DIAGRAM OF ROBOT SIDE

Figure 1: Block Diagram of Robot Side

VII. BLOCK DIAGRAM OF CONTROLLING SIDE

Figure 2: Block Diagram of Controlling Side
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VIII WORKING
The systems have transmitter side and receiver side. Transmitter side have control over Robot and Screen for
live system status and video which is recorded by wireless camera fitted on robot. The data is transmitted
wireless using RF Link.On receiver side AVR controls the camera and motors using motor driver. Whereas Gas
sensor & Metal sensor takes continuous reading and forwards it to user side throw RF Link.
The colour is sensed by using colour sensors and a proportional value id fed to the led strip using the
microcontroller.

IX HARDWARE
a)

AVR – ATMEGA328

An Arduino board consists of an Atmel 8-bit AVR microcontroller with complementary components that
facilitate programming and incorporation into other circuits.Arduino have used the mega AVR series of chips,
specially the ATmega8, ATmega168, ATmega328, ATmega1280, and ATmega2560.
An Arduino's microcontroller is also pre-programmed with a boot loader, simplifies uploading of programs to
the on-chip flash memory

Figure 3:AVR – ATMEGA328
b)


RF LINK
ZIGBEE 802.15.4 Module is applicable for embedded solutions providing wireless end-point connectivity
to devices. This is an ideal module for robots to PC or robots to robots communication. This module can
give range of 30 meters indoor or 100 meters outdoor. This ZIGBEE wireless device can be directly
connected to the serial port (at 3.3V level) of your microcontroller.



The technology defined by the ZIGBEE specification is intended to be simpler and less expensive than
other WPANs, such as Bluetooth. ZIGBEE is targeted at



radio-frequency (RF) applications that require a low data rate, long battery life, and secure networking.
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Figure 4:RF LINK

c) DC MOTOR:



An electric motor is an electric machine that converts electrical energy into mechanical energy.



In normal motoring mode, most electric motors operate through the interaction between an electric

motor's magnetic field and winding currents to generate force within the motor.

Figure 5:DC MOTOR
d) Colour Sensor:


This color sensor identifies color and gives serial output of RGB value.



It can identify 16.7 million color shades giving RGB value for the detected color.

Figure 6: Colour Sensor
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X ADVANTAGES



Safety of the army personal.



Key used for security.



Used integrated commonly availablecomponents from market.



Project is simple and easy to use and understand

XI APPLICATION
 This proposed simple circuit can be used at residential places to ensure better safety.
It can be used at organizations to ensure authorized access to highly secured places. With a slight
modification this project can be used to control the switching of loads through a secure password.

XII FUTURESCOPE


Use of finer quality and more precise position sensing devices for better accuracy in acquiring the target.



Wireless data transfer to and from the control station will enable the observation and firing platforms to
be separated by greater distances.

XIII CONCLUSION
From this project we conclude that our project provides a better vehicle security that provides easy access to
user as well as more security features. Besides this our aim is to military based circuitry and relatively simple
cheap, and low cost integrated home security system.
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ABSTRACT
Stamping and pad printing Machine is one of the principle machines in stamping industry & printing industry. It is
mainly used as the name indicates to stamp the logo or any other symbols. So we are going to make a machine for
“SHIVA ENTERPRISES” and make it with minimum cost and for profitable output. The machine is simple to
maintain, easy to operate. Hence we tried our hands on “automatic stamping machine.” Automatic stamping
machine is working on the principle of microcontroller. By using this machine we can easilyprint our logo or name
on leather, card board, papers, and plastic articles crafts by using pad printing tool.

Keywords-Microcontroller, Printing, Logo, Symbols, Stamp.

I.INTRODUCTION
Printing & embossing is a process for reproducing text and images using a master form or template. The earliest
examples include Cylinder seals and other objects such as the Cyrus Cylinder and the Cylinders of Nabonidus. The
earliest known form of woodblock printing came from China dating to before 220 A.D. Later developments in
printing include the movable type, first developed by Bi Sheng in China. Gutenberg introduced mechanical movable
type printing to Europe in the 15th century, his printing press key role in the development of the Renaissance,
Reformation, the Age of Enlightenment, and the scientific revolution and laid the material basis for the modern
knowledge-based economy and the spread of learning to the masses. Modern large-scale printing & embossing is
typically done using a printing press, while small-scale printing is done free-form with a digital printer. Though
paper is the most common material, it is also frequently done on metals, plastics, cloth and composite materials. On
paper it is often carried out as a large-scale industrial process and is an essential part of publishing and transaction
printing. Johannes Gutenberg started work on his printing press around 1436, in partnership with Andreas Dritzehen
– whom he had previously instructed in gem-cutting – and Andreas Heilmann, the owner of a paper mill.
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It is not until a 1439 lawsuit against Gutenberg that an official record exists: witness testimony discussed type, an
inventory of metals (including lead) and his type mould. Compared to woodblock printing, movable type page
setting and printing using a press was faster and more durable. Also, the metal type pieces were sturdier and the
lettering more uniform, leading to typography and fonts. The high quality and relatively low price of the Gutenberg
Bible (1455) established the superiority of movable type for Western languages. The printing press rapidly spread
across Europe, leading up to the Renaissance, and later all around the world.Page-setting room - c. 1920.Gutenberg's
innovations in movable type printing have been called the most important invention of the second
millennium.Generally this machine we have made this is cost effective , with less maintainance and gives
considerable output.In this machine there are three modes of operation we have added i.e. maual mode , singal auto ,
continuous auto .With minimum input by using this machine we can achieve maximum profit.This is the main
purpose of this machine.

Fig.1. Book printing in the 16th century.

II.NEED OF AUTOMATIC STAMPING & PAD PRINTING MACHINE
2.1 Statement of project
The statement of project is “Design & fabrication of automatic stamping & pad Printing Machine” for used
punch or emboss the machine components names, symbols and other printing work.

2.2 Objective
1) To reduce the power consumption during machining.
2) To maintain the accuracy in production.
3) To develop automation unit, so that m/c can easily be adopted in today’s automated plants.
4) This type of m/c provides work practically at low cost, low maintenance, low capital investment in less space.
5) To perform the most rigid operation with high speed.
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2.3 Basic Principle

Fig.2. Basic Principle
The basic layout of a pneumatic system is shown in fig.. it could be observed that the basic components involved are
similar to a hydraulic system. The basic differences between hydraulic and pneumatic systems are that in hydraulic
system the input mechanical energy is imparted to the oil is by pump, whereas, in pneumatic systems the working
fluid being air, the mechanical energy is imparted to air by a compressor.
Further, a hydraulic system usually operates at very high pressures to transmit the large force and power while a
pneumatic system operates at low pressures of about 5 – 7 bar for industrial applications.

2.4 Problem identification
The stamping is the major operation performed in industry, and to perform this operation in mass number the
manpower is require which results in to high cost of production, more time require to complete the operation, affect
the accuracy of product so for automation in system we are trying to do a work on new system in stamping.
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2.5 Construction
Table.4.1. Components Required
SR. NO.

COMPONENTS

QUANTITY

1.

Double acting cylinder

2

2.

Pneumatic pipe fittings

10

3.

Pneumatic hose pipes

4.

T-fittings

1

5.

Check valve

1

6.

Shaft

2

7.

Washer

10

8.

Nut and Bolt

10

9.

Compressor

1

10.

Compressor valve for tank

1

11.

Solenoid Direction control valve

2

12.

Stamp

1

13.

Stamp pad

1

14.

Electronics control unit & timer

1

15.

Limit switch

4

5 Meter

Double Acting cylinderSolenoid valveTimer with Relay Board
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Pneumatic Pipe Fitting ShaftWasher:

Nut and Bolt
III.WORKING

Fig.3.Automatic stamping and pad printing machine
As shown in fig. a frame is supports all pneumatics & embossing tool of a machine. Here we used a compressor for
a generation of compressed air. A compressed air is supply to the double acting cylinder by means of hose pipe &
5/2 solenoid Direction control valve automatically using timing device.The embossing tool is provided at end of the
pneumatic cylinder rod. When compressed air is supply by the DCV to double acting cylinder due to pressure &
force created by compressed air causes embossing action on work pieces. Here the advancement of the header is
carried out in the upward and the downward direction using the pneumatic double acting piston and cylinder unit
arrangement along with the timer operated solenoid direction control valve. In this type of machine high pressure air
is used as the working fluid for the transfer of power, force and the motion to the system.
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IV.ADVANTAGES
1) Machine work on the low power consumption as compare to the old machine.
2) The operation of the new machine is well controlled.
3) Well balanced system.
4) It approximately matches the efficiency of old machine in low cost application machine.
5) Machining time is less depending on operator speed.
6) Only simple support structures are required Design & fabrication is easy.
7) It is a faster process.
8) Initial investment is low.
9) More accurate and economical in mass production.
10) It minimizes misalignment & Less floor space is required.
11) It increases the safety and working condition.

V. APPLICATIONS
By using this machine we can easily print our logo or name on leather, card board, papers, and plastic articles crafts
by usingpadprintingtool.
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VI. FUTURE SCOPE
4.1Automated machine by using programmig
The machine developed by us is pneumatically operated. Thus in this machine it is need to give full attention of
worker to operate the machine. This machine can be modified to fully automate pneumatic machine by using the
pneumatic controls and programming. This automated pneumatic machine can perform any specified printing or
embossing work in minimum time, speed and with high accuracy. It can be used to transfer the job from one work
station to another using conveyer system. If the path of the operation is given through programming. This machine
does not need any regular attention. Line tracker machine is another improvement that can be done for specific
work.

4.2Actual industrial prototype
We developed just a model of the pneumatic printing or embossing machine. In this we have used piston-cylinders
and pneumatics with required specifications. But if we want to develop a machine that is to be used in the factory
floor, we can use the highly automatic electronics control to increase the efficiency of the printing or embossing
system.

VII. CONCLUSION
While concluding this report, we feel quite fulfill in having completed the project assignment well on time, we had
enormous practical experience on fulfillment of the manufacturing schedules of the working project model. We are
therefore, happy to state that the in calculation of mechanical aptitude proved to be a very useful purpose.
Although the design criterious imposed challenging problems which, however were overcome by us due to
availability of good reference books. The selection of choice raw materials helped us in machining of the various
components to very close tolerance and thereby minimizing the level of balancing problem.
Needless to emphasis here that we had lift no stone unturned in our potential efforts during machining, fabrication
and assembly work of the printing or embossing machine project model to our entire satisfaction.
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ABSTRACT
Nowadays as there are technological advancements these advancements are used by the military forces for reducing
the risk of their casualties and to defeat their enemies. With the development of sophisticated technology, it mostly
relies on the high tech weapons or machinery being used. Robotics is one of the hot fields of modern age in which
the nations are concentrating upon for military purposes in the state of war and peace. They have been in use for
some time for demining and rescue operations but now they are propelled by using them for combat and spy
missions. With the aim of the satisfying and meeting the changing needs of human from manufacturing unit to the
household unit robotics and automation has been a distinct key player throughout. This project focuses on building
a RF based spying robot attached with wireless camera that can reduce the human victim. This robot sends the
signal to the base station using wireless camera. One of the major application of this project can be analyzed using
android based smart phone which can be used to control the movement of the robot. The robot sends the signal to
the RF receiver mounted on the robot via RF transmitter at the base station. With this feature the robot can transmit
real time videos with night vision capabilities and cannot be identified by the enemies in war zone.

Keywords: Wireless, Robot, RF Technology, Transmission, Reception, War, Spy, Surveillance.
I INTRODUCTION
With the aim of developing a high-tech technology that serves high speed technology, advanced capacity to control
the robots and to device new methods of control theory. The realize above standards some technical improvement
along with the need of high performance robot is required to create a faster, reliable, accurate and more intelligent
robot which can be devised by advanced control algorithm, robot control devices and new drivers. Earlier the robots
were controlled through wired networks but now to make robot more users friendly, they are framed to make user
commanded work. Therefore to attain the requirements we can use android as a multimedia to control the user
friendly robot.Robotics is the branch of mechanical engineering, electrical engineering and computer science that
deals with the design, construction, operation and application of robotics,as well as computer systems for their
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control, sensory feedback and information processing.The aim of developing a high-tech technology serves the
purpose of achieving high speed technology, advanced capacity to control the robots and to device new methods of
control theory. The realization of above standards some technical improvement along with the need of high
performance robot is required to create a faster, reliable, accurate and more intelligent robot which can be devised
by advanced control algorithm, robot control devices and new drivers.

II.RF SECTION BLOCK DIAGRAM
Let us take a RF transmitter wiggling an electron in one location. This wiggling will electron cause a ripple effect,
somewhat same to dropping a pebble in a pond. The effect is an electromagnetic (EM) wave which travels out from
the initial location those results in electrons to wiggle in remote locations. An RF receiver can detect the remote
electron wiggling. The RF communication system then further utilizes this phenomenon by wiggling electrons in a
specific pattern so as to represent information. The receiver can make the same information available at a remote
location by establishing a communication with no wires. In most of the wireless systems a designer has two
overriding constraints: it must operate over a certain distance (range) and transfer a certain amount of information
within a time frame (data rate)
L293D is the most commonly used driver for bidirectional motor driving applications. L293D is a 16 pin motor
driver IC which is used to drive the motors. L293D is a dual H-bridge motor driver. It can be used to drive direct
current on either direction. L293D can control two DC motors simultaneously in either direction. It is used as a
current amplifier since it takes low current control signal as the input and provides high current signal as output.
L293D can be used to drive small as well as big motors as well.L293D motor driver is available for providing user
with ease and user friendly interfacing for embedded applications. It is easily compatible with any of the systems. It
supports external power supply pins for motors.

III.RF COMMUNICATION
RF frequency ranges from around 3 kHz to 300GHz .this corresponds to the frequency of radio waves and the
alternating current which carry radio signal. It refers to the ac having such characteristics that if the current is input
to an antenna an electromagnetic field is generated suitable for wireless broadcast and communication. In order to
receiveradio signals an antenna must be used. This antenna will pick up thousands of radio signal at a time and for
the same we need to use a radio tuner to tune into a particular frequency. This is done by using a resonator. Any RF
field has a wavelength which is inversely proportional to the frequency. In the atmosphere, in the outer spaces, or
anywhere in our ambience if frequency F is in MHz and the wavelength in meters, then S=300/f. The frequency of
RFsignal is inversely proportional to the wavelength of the EM field to which it corresponds. At 9 KHz, the freespace wavelength is approx. 33 kilometers or 21 miles (mi). At the highest radio frequencies, the EM wavelengths
measure around one millimeter (1mm). As the frequency is increasedbeyond the RF spectrum, EM energy takes the
form of infrared (IR), visible, ultraviolet, X rays, and gamma rays.
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This is a 4 bit wireless module. Use it to transmit and receive 4 bits of data through a wireless RF Link. It uses our
433 MHz RF Modules and the HT12E/D IC. The transmitter and the receiver come with an 8 bit address selector
switch which can be used to assign unique addresses to each wireless link. Receivers receive data only from
transmitters which have a matching 8 bit address. The module can operate within a range of 100m when the
transmitter is in line of sight and around 50m when indoors.This module takes care of all the encoding and decoding
required to transmit data and requires no additional computation by the micro controller. Users can directly hook up
the module to a micro controller and start transmitting data wirelessly.The transmitter and the receiver can be
directly connected to a microcontroller or an external circuit through the header pins.
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RF TRANSMITTER:
Pin 1 — Ground [GND]
Pin 2 — Serial data input pin [DATA]
Pin 3 — Power supply; 5v [Vcc]
Pin 4 — Antenna Output pin [ANT]

RF RECEIVER:
In this section a brief introduction about RF 433 MHz Receiver and HT12D (Decoder) is given individually
following with the interface of the decoder with the receiver.This is a Hybrid 433Mhz RF receiver module and is
ideal for short-range wireless control applications where quality is a primary concern. The receiver module requires
no external RF components except for the antenna. The super-regenerative design exhibits exceptional sensitivity at
a very low cost.

Pin 1 — Ground [GND]
Pin 2 — Serial data output pin [DATA]
Pin 3 — Linear output pin (Not connected) [NC]
Pin 4 — Power supply; 5v [Vcc]
Pin 5 — Power supply; 5v [Vcc]
Pin 6 — Ground [GND]
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Pin 7 — Ground [GND]
Pin 8 — Antenna Input pin [ANT]

Microcontroller Circuit (AT89S52)
It is the heart of the system as it controls all the activities of transmitting and receiving. AT89S52 IC is used. The
AT89S52 Microcontroller is an 8-bit microcontroller of 8051 series with 8K Bytes of In-System Programming Flash
Memory. Atmel‟s high-density nonvolatile memory technology is used for manufacturing of the device and is
compatible with the industry standard 80C51 instruction sets. The on-chip Flash memory allows the program
memory to be reprogrammed in-system or a conventional nonvolatile memory programmer is used. Atmel AT89S52
is a powerful microcontroller by combining a versatile 8-bit CPU with in-system programmable Flash on a
monolithic chip, it provides a cost-effective and highly-flexible solution to many embedded control applications.
The Idle Mode is used to stop the CPU while allowing the RAM, serial ports, timer/counters, and interrupt system to
continue functioning. The Power-down mode is used to save the RAM contents but freezes the oscillator, and
disables all other chip functions until the next interrupt or hardware reset occurs.

Power Supply Circuit
Power supply is the main building block of any electronic system used to provide required power for their
operation and For the microcontroller,keyboard, RTC, LCD, GSM, +5V are required and for driving a
buzzer +12V is required. The power supply gives regulated output of +5V and non-regulated output of
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+12.The three terminals IC780 provides +5V. The rectification of secondary voltage from the main
transformer is done by electronic rectifier &filtration by capacitor. The unregulated DC voltage is
supplied to the input pin of voltage regulator IC.

Wireless Camera
We are using a wireless CCD camera, which are commonly available in the market. This camera works on 12
volts DC supply. The camera has a receiver, which is placed in the remote station. Its output are in the form of
audio and video signals. These signals are directly sent to a television or a computer through a tuner card. This
CCD camera is placed on the robot. The camera captures the audio and video signals and sends those signals to
the remote station and with the help of the camera receiver which is connected to the television or a computer
through we will be able to see the captured signals. This is a mini wireless monitoring video camera and
wireless receiver set for home and small business surveillance, security and is used by us for demonstration
purpose. We need to install the wireless camera in the room where we want to monitor and set the wireless
receiver in the next room (up to 15 meters away) and hook it up to aTV or DVR to watch the action or record
the footage for the security purpose. Here we are placing this wireless camera in the combat robot which would
be present in the war field.
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IV.SOFTWARE IMPLEMENTAION
Audacity
1. It is free software available for the removal of noise.
2. It is a free open digital audio editor and recording computer software application, available for Mac OS X,
Windows, Linux and other operating systems.
3. We can remove the unwanted noise from the audio/video which is coming at the receiver end [5].

V.RESULT
With the help of this we aimed at obtaining the accuracy. It has been tested to best of our ability. We were able to
view the things accurately that were happening. In our view. Our design has not caused any sort of disturbances.
This robot will move based on the motor direction depending upon the input we give through command via remote
section unit. With the help of camera we are able to view the things that are happening in the war field where the
robot is hidden. The importing and exporting features of „AUDACITY‟ in this project have helped to remove the
unwanted audio signals. By using thisoftware post process all type audio including broadcast by adding effects such
as normalizing, trimming fading in and fading out.

VI. CONCLUSION
The main motive of the war spying robot was to make it user friendly. The spy robot can easily move, capture
images and wirelessly transmit them, thus giving the soldiers an intimation about the dangers and situations in the
war field. The robot will move depending on the motor direction based upon the input we give through transmitter
(remote) section. RF signalsare used as control signals. By using these signals encoding is done & signal is sent
through the transmitter. At the receiver end, these decoded signal are given as input to drive the motor. The robot is
used for short distance surveillance thus ensuring the security of the region. This helps the forces to view the things
accurately that are currently happening inthe surrounding area and to plan ahead accordingly.Thus we should be able
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to manipulate its path when necessary, to create the robot safely. To all that, a control unit is needed, where control
units RF signal is used. By using these signals encoding is done & signal is sent through the transmitter. At the
receiver end these decoded signal are given as input to drive the motor. Not for long range applications it can be
used as a spy robot within short distances.

VII. FUTURE ENHANCEMENT
We can connect this system directly to internet by using zig-bee with Wi-Fi. By using internet we can control the
system via remote location. We do not require any simulation tool by using GUI software. Halogen light can be used
for the vision of the robot. We can also control the device by giving it voice command thereby making it a voice
recognition system.
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ABSTRACT
The primary function of a belt drive in lathe machines is to transmit mechanical power from a power source to
some form of useful output. The Conventional transmissions allow for the selection of discrete speedratios, thus
limiting the machine to providing maximum power or efficiency for limitedranges of output with high chances of
slip of belt. Our idea is to create such a device , that allows an infinitely variable ratio change within a finite
range, thereby allowing the machine to continuously operate in its most efficient or highest performance range,
while the transmission provides a continuously variable output to the load with the minimum chances of slip of
belt.

Keywords : Belt Drive , Lathe Machines , Conventional Transmission , Dicrete Speed Ratios , Slip
of Belt , Infinitely Variable Ratio , Continuously Variable Output

I. INTRODUCTION
The primary function of any transmisson system is to transmit mechanical power from a power source to some
form of useful output device. Since the invention of lathe machines , it has been te goal of tranmission designers
to devlop more efficient methods of transmitting power to lathe machines. The origin of turning dates to around
1300 BCE when the Ancient Egyptians first developed a two-person lathe. One person would turn the wood
work piece with a rope while the other used a sharp tool to cut shapes in the wood. Ancient Rome improved the
Egyptian design with the addition of a turning bow. In the Middle Ages a pedal replaced hand-operated turning,
allowing a single person to rotate the piece while working with both hands. And thus may different
madifications were made in lathe machines to increase ease of power transmission and to improve efficiency.
Stepped pulley drive is used for tranmission of power in today’s lathe machine which also gives dicrete speed
ratios.
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A continuous variable transmission sysytem is a device which gives infinietly variable ratio change within finite
range , thereby allowing transmission system to operate in its most efficient or highest performance range.It is a
device in which one speed ratio without breaking or stopping the input power. Thus A Continuous Variable
Transmmision allows change in speed ratio in working condition i.e without stoping the lathe.

II. CONSTRUCTION OF A+CVT
2.1. Motor:
Motor is an single phase AC motor, capacitor run three lead motor with the following specifications:
Power = 50 watt
Speed = 0 to 9000 rpm (Variable)

2.2. Open belt drive:
The open belt drive is used to transmit the power from the input source that is the motor to the input cone shaft.
Motor pulley is 20 mm diameter where as the input cone shaft pulley is 110 diameter. The reduction ratio is thus
5.5 between the motor and input cone shaft. The power is transmitted by an FZ-section belt between the motor
pulley and cone shaft pulley.

2.3. Input cone shaft:
The input cone shaft is basically an sub assembly of the base shaft, two sprocket bar holder rings on either side
and the sprocket bars. The sprocket bars are solid round bars 4 mm diameter held in radial holes in the holder
rings. Holder rings are keyed to the base shaft and the sprocket bars are located on an radial pitch along the
generators of the cone. The base shaft is held in heavy duty ball bearings at either ends, and carries the input
pulley at one end.
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2.4. Output cone shaft :
The output cone shaft is basically an sub assembly of the base shaft, two sprocket bar holder rings on either side
and the sprocket bars. The sprocket bars are solid round bars 6 mm diameter held in radial holes in the holder
rings. Holder rings are keyed to the base shaft and the sprocket bars are located on an radial pitch along the
generation of the cone. The base shaft is held in heavy duty ball bearings at either ends, and carries the
dynobrake pulley at one end.

2.5. Input/output bearing housings:
The input and output bearing housing hold the ball bearing for respective base shafts and they are bolted to the
base frame.

2.6. Transmission Belt:
The transmission element of the CVT is PIX ‘X’ treme classical synchronous belt with the following features.
a) Trapezoidal tooth profile
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b) High efficiency due to positive engagement between belt teeth and sprocket bars
c) No re-tensioning due to positive engagement between belt teeth and sprocket bars
d) Free from maintenance
e) No high tension required

2.7. Speed Adjuster Mechanism:
The speed adjuster mechanism is in the form of an screw and nut arrangement, where in the screw and the nut
arrangement, where in the screw is held in ball bearings at either ends and carries a nut which holds the belt
guide mechanism in the form of free rotating rollers. The screw carries the hand wheel at one end for speed
change.

2.8. Base Frame:
Base frame is the structural element that supports the entire assembly of the drive and the motor.

III. WORKING OF A+CVT
When the motor is started the motor pulley rotates the input pulley by means of the FZ section V-belt.
The input pulley drives the base input shaft which in turn rotates the holder rings and the sprocket
bars engaged in the holder rings. The sprocket bars engaged in the teeth of the transmission belt give
motion to the transmission belt. The transmission belt is guided in the rollers mounted on the speed
change nut. The belt teeth engaged in the sprocket bars of the output cone shaft drive the sprocket bars
and thereby the holder rings and the base output shaft. The output shaft drives the dyno brake pulley
mounted at its end.
3.1. Effecting Speed Change:
The speed changes are effected by means of the speed adjuster mechanism. When the hand-wheel of the speed
change screw is turned the screw freely rotates in ball bearings making the speed change nut to translate either
to left or right depending upon whether speed is to be increased or decreased. The translation of nut will
translate the belt by roller arrangement thereby changing the radii of contact on input and output cone hence
speed change is achieved.

IV. ADVANTAGES
1 The sprocket bars are made round in shape and are made integral with the cone,this reduces the problem of
vibration and chatter.
2 The simple round shape of the sprockets bars make engagement and disengagement of the transmission belt
easy, and vibration free so also offering an positive engagement, unlikely of any slip.
3 The simple shape of the sprocket bars makes the manufacturing process easy and at low cost.
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4 The transmission element of the A+ CVT is PIX ‘X’ treme Classical Synchronous Belt.
Belt being standard element low cost and easy availability.
5 More than 150 gears ratios possible.
6 Speed changing is single lever control,hence easy.
7 Step-less speed variation hence instant acceleration possible.
8 Neutral position can be achieved with minimal modification.
9 Compact in size, low in weight.
10 Low cost and easy to apply.
11 Can be applied both to automobile and mechanical industry.

V. CONCLUSION
In conventional transmission devices, it was very inconvenient to change speed ratios in running condition. The
continuous variable transmission is the perfect solution to the problem in gspped ratio variation. It is the perfect
method of speed ratio variable with simple mechanism in running time provide operational flexibility.Thus by
choosing the above objective features of the CVT the problems mentioned in conventional transmission
mechanism have been overcome, and lower manufacturing cost, simplicity of operation and compactness with
low weight is achieved in the CVT.
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ABSTRACT
Due to rapid urbanization and globalization there is a huge amount of generation of waste plastics all around the
world. According to survey conducted by Central Pollution Control Board(CPCB) 2014-15estimate 15000 tonnes
plastic waste collected in India everyday (51.4 Million tonnes every year). Out of this quantity 27% gets treatment
and remaining 73% disposed at dump site.This cause huge amount of environmental problems. The world's annual
consumption of plastic materials has increased from around 5 million tonnes in the 1950’s to nearly 100 million
tonnes. Thus, presently 20 times more plastic is produced as compared to 50 years ago. This paper proposes a
partial solution to a major item which cause environment hazard i.e. Plastic.The main objective of this study is to
investigate the use of waste plastic fibre materials in Geotechnical Engineering applications and to evaluate the
effects its partial use on various properties like specific gravity, Compaction, Shear Strength etc. Experiments were
done by taking an available weak soil as sample. The results obtained are compared between normal soil samples
and soil with Waste plastic Fibre (1.00%, 1.50%, and 2.00% partial replacement).

Keywords: Compaction, CPCB, Fibre , Geotechnical, Plastic, Polypropylene ,Shear Strength, Specific
gravity.
I. INTRODUCTION
Plastics are durable and degrade very slowly. The chemical bonds that make them so durable tend to make them
resistant to most natural processes of degradation. Thus it causes huge amount of hazard to ecosystem. Soil is
natural material which is unconsolidated accumulation of various minerals and form due to chemical or physical
weatheringof parent rock. It is a natural body called the pedosphere which has four important functions: it is a
medium for plant growth; it is a means of water storage, supply and purification; it is a modifier of Earth's
atmosphere; it is a habitat for organisms. Soil is a highly Complex, Heterogeneous and Unpredictable material on
earth surface. The properties of soil change not only from one place to other but also at the place with depth and
with achange in the environmental, loading and type, drainage and the conditions under which it exists. So, to work
with soils, we need to have proper knowledge about their properties and factors which affect their behavior.
Commencement of Civil engineering project work most probably depends on kind of ground strata available on site.
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Hence it is important that the available ground strata should be improve by removing poor material and replacing it
by a suitable material, or soil in-place can be improve by using any suitable ground improvement methods (soil
stabilization). Soil stabilization a general term for any physical, chemical, biological, or combined method of
changing a natural soil to meet an engineering purpose.In other words stabilization of soil simply means to enhance
the Engineering property of soil such as Shear Strength, Compaction, permeability etc. In this project experimental
work has been done to determine the effect of waste plastic fibre as an admixture in soil to enhance the property of
soil.This work is focused on the review of performance of plastic fiber as a soil stabilization material.

II. SCOPE AND OBJECTIVE
Due to rapid urbanization and globalization there is an huge amount of generation of waste plastics all around the
world. This has resulted in the municipal solid waste, an ever growing fraction of plastic materials which were used
for a short time and then dumped. There is an urgent requirement to find alternative uses of reuse plastic bag waste
to increase the usage time of the plastic material and hence save the ecosystem hazard. The concept of using soil
masses with waste plastic fibre may be relatively, a new development..The objective of this project is to analyze the
effect of using plastic fibers in soil on the stability of soil in a cost effective manner. The three different replacement
percentages of plastic fibers 1.00%, 1.50%, 2.00%) will be tested

Fig. 2.1:Shreding of waste plastics Materials

III. .MATERIALS USED


Soil: Experiments were done by taking an available soil as sample. The soil used for the study was

collected from PathardiGaon in Nashik district(M.S). The content in soil (fine Sand = 45.15%, silt = 23.90% and
clay = 30.95%). They are characterized by medium shrinkage and swelling properties. Because of its swelling and
shrinkage characteristics, the soils have been a challenge to the civil engineers. The clayey soil is very hard when
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dry, but loses its strength completely when in wet condition. Rich proportion of Laterite is found in soil from
mineralogical analysis.


Plastic fiber:Waste Plastic in form of Polypropylene were obtained from Industrial areas at Ambad and

Satpur MIDC Nashik . After proper cleaning and Processing, the plastic were shred (Break) into fibers each of
average thickness of 3mm. These plastic particles are usually considered to be waste materials.

IV. METHODOLOGY
The experimental work consists of following tests:
1.

Physical Characteristics of Plastic Fibre Materials.

2.

Determination of Specific gravity.

3.

Particle size distribution by sieve analysis .

4.

Standard Proctor compaction test to determine MDD and the corresponding OMC.

5.

Determination of the shear strength (Direct Shear test).

V. EXPERIMENTAL INVESTIGATIONS AND RESULTS
1. General Characteristics of Plastic Fibre Materials:
Table 1: Properties of Plastic fibre
Sr No

Parameter

Values

1

Type of Plastic

Polypropylene

2

Fibre type

Machine shredded Single particle fibre

3

Unit weight

1.23 g/cm3

4

Average diameter

3mm

5

Average length

15 mm

6

Burning point

5900C

7

Acidic and alkali resistance

Very good

8

Dispensability

Excellent

2. Specific gravity of soil: The specific gravity of soil is the ratio between the weights of the soil solids in air to the
weight of equal volume of water. The specific gravity of soil sample was determineusing pycnometer bottle method.
Specific gravity is always measured in room temperature and reported to the nearest 0.1 decimal and room
temperature ofapproximately 270C.
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Table 2: Summary results of Specific gravity
Particulars

Sample 1

Sample 2

Sample 3

Average

% Increase with
Resp. to Normal
Soil

Specific Gravity of soil

2.62

2.58

2.63

2.61

--

Soil 99.00% + 1.00% plastic

2.61

2.65

2.63

2.63

0.766

Soil 98.50% + 1.50% plastic

2.62

2.64

2.66

2.64

1.14

Soil 98.00% + 2.00% plastic

2.63

2.65

2.72

2.647

1.41

3. Particle size distribution by sieve analysis of soil :The results from sieve analysis of the soil when plotted on a
semi-log graph with particle diameter or the sieve size as the abscissa with logarithmic axis and the percentage
passing as the ordinate gives a clear idea about the particle size distribution.
D10 = 95µ D30= 120µ and D60 = 300µ.

4. Standard Proctor test: The optimum moisture content(OMC) and the maximum dry density(MDD) of the soil
samples for various percentage of plastic Fibre materials (1.0 %, 1.50%, 2.0%) were determined by performing the
Standard Proctor test. The dry density was determined and plotted against the corresponding water content to find
the optimum moisture content and the corresponding maximum dry density. The tests were conducted as per the
procedure specified in IS 2720 part VII- 1980. The values of OMC and MDD of various %of plastic Fibre materials
are given below in tabular form.

Table 3: Summary results of Standard Proctor Test
Sr No

Sample

Dry Density (g/cc)

Water Content
(%)

1

Normal soil sample

1.89

7.9

2

Soil 99.00% + 1.00% plastic

2.25

9.90

3

Soil 98.50% + 1.50% plastic

2.12

11.50

4

Soil 98.00% + 2.00% plastic

1.78

15.80
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5. Determination of the shear strength:
Direct Shear Test:This test is used to find out the cohesion (c) and the angle of internal friction (φ) of the soil, these
are the soil shear strength parameters. The shear strength is one of the most important soil properties and it is
required whenever any structure depends on the soil shearing resistance. The test is conducted by putting the soil at
OMC and MDD inside the shear box which is made up of two independent parts. The following result were obtain
during the test.

Table 4: Summary results of Direct Shear Test
Soil 99.00%
Parameter

Cohesion
C (kg/cm2)
Angle of Internal
Friction Ø

Normal Soil

+

Soil 98.50
+

Soil 98.00%
+

1.00% plastic

1.50% plastic

2.00% plastic

0.293

0.3125

0.3210

0.3250

45.620

46.520

47.300

47.550
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VI. CONCLUSION
This project is focused on the review of effect of Waste plastic fiber from industries as a soil admixture on
properties of soil. The study suggests that if shredded plastic fiber if properly mixed and applied, can enhance the
engineering properties of soil such as shear strength, compaction etc required for stabilization. On the basis of this
project the following conclusion were obtained.
1) Based on Specific gravity of a soil- With mixing of 1% fibers, specific gravity of the soil increases by 0.76%.
(Table 2) Strength of the soil is directly proportional to specific gravity, more is the specific gravity more will
be the strength of soil. Hence strength of soil found to be increased .
2) Based on direct shear test ,soil with plastic fiber of 1 %, 1.50% and 2.00%, the increase in cohesion was found
to be 6.65%, 9.55% and 10.92% as compared to Normal soil sample.
3) Based on Standard Procter Test - maximum dry density (MDD) is obtained when 1.00% plastic was added in
the soil and optimum moisture content (OMC) corresponding to 1.00% of plastic replaced by soil mass. Further
the experimental results of compaction tests indicate that MDD of plastic fibre in soil decreases with increasing
fibre content above 1%. As plastic fibre does not absorb water, OMC is independent of the amount of fibres.
4) Based on overall results and discussion it can be concluded that the engineering properties of soil are enhanced
by using waste plastic fibre material as an admixtures in various proportion. Use of plastic fibreup to certain
percentage as partial replacement in soil Mass can increased the strength and capability of soil to stabilized on
sloping ground.
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ABSTRACT
Quality has turned out to be a standout amongst the most essential customer choice figures the determination
among contending goods and manufacturing processes. The method is across the board, paying little attention
to whether the buyer is an individual, a modern association, a retail location, a bank or money related
foundation, or a military resistance program. Thusly, understanding and enhancing quality are key elements
prompting to business achievement, development, and improved intensity. There is a considerable degree of
productivity from enhanced quality and from effectively utilizing quality as a vital piece of general business
methodology.
This paper presents a short term review on Quality of product and process associated with the manufacturing of
product. An evolution of quality has explained along with areas where the quality can be implemented
successfully. The introduction about Statistical Quality Control (SQC) and Statistical Process Control (SPC)
explained in this paper.

Keywords: Manufacturing Processes, Productivity, Quality, Statistical Process Control (SPC),
Statistical Quality Control (SQC), etc.
I INTRODUCTION
1.1 Quality of Product
By and large there are two primary parts of manufacturing: quality of plan and quality of conformance. All
items and procedures are delivered in different evaluations or levels of quality. These varieties in evaluations or
levels of quality are purposeful, and, thus, the proper specialized term is quality of design. For instance, all cars
have as their fundamental goal giving safe transportation to the customer. In any case, cars contrast as for size,
arrangements, appearance, and execution. These distinctions are the consequence of purposeful design contrasts
among the sorts of cars. These design contrasts incorporate the sorts of materials utilized as a part of
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development, particulars on the segments, unwavering quality got through building improvement of motors,
drive trains, manufacturing processes and different hardware.
The quality of conformance is the manner by which well the item fits in with the details required by the design.
Quality of conformance is affected by various variables, including the decision of manufacturing processes, the
preparation and supervision of the workforce, the sorts of process controls, tests, and investigation exercises that
are utilized, the degree to which these strategies are taken after, and the inspiration of the workforce to
accomplish quality. Lamentably, this definition has gotten to be connected more with the conformance part of
quality than with plan. This is to a limited extent because of the absence of formal training most engineers get in
quality designing system. This likewise prompts to a great deal less concentrate on the client and to a greater
extent a "conformance-to-particulars" way to deal with quality, paying little respect to whether the item,
notwithstanding when delivered to models, was really "fit-for use" by the client. Likewise, there is still an across
the board conviction that quality is an issue that can be managed exclusively in manufacturing, or that the main
way quality can be enhanced is by enhancing manufacturing processes of the item.
Quality is conformance to specification - This thought originates from naming parts that are in-spec as great and
out of-spec as bad. Is it true that they are better than average and bad? No. Some person has either doled out or
arranged the tolerances and a straightforward stroke of a pen changing these tolerances can change terrible items
into great. Quality is a measure of how great an item is - quality is meeting client satisfactory quality levels.
Does the nature of the item change when you renegotiate the agreement with the client? No, satisfactory quality
levels are essentially resistances on tolerances. They determine the quantity of times it is passable to miss the
objective by a given sum. Quality is zero deformities - This idea depends on our capacity to characterize an
imperfection. On the off chance that we characterize an imperfection as a section out of spec, then we are ideal
back at "complying with the specifications." Quality is the nonattendance of variety - This is an objective that at
first gets many organizations' SPC usage under way.

1.2 Evolution of Quality
The requirement for assessment of made items has been existed. Before industrialization, singular specialists or
artisans examined their own particular work. With the mechanical insurgency, there were all of a sudden a great
many incompetent laborers required in rapid assembling operations. In 1875, Frederick Taylor acquaints
administration standards alluded with as "Logical Management". His concentration was on efficiency. In the
mid-1900s, the use of the sequential construction system was spearheaded by Henry Ford in the car business.
Portage created robotized gathering ideas, self-checking, and in-process review. In 1907 AT and T organization
execute the idea of examination and testing with western Electric co. By the 1920s, quality affirmation was
connected to all periods of value: outline, make, and establishment. In 1925, the individuals from the Inspection
Department were exchanged to the recently shaped Bell Telephone Laboratories. This office contained Walter
Shewhart, Harold Dodge, George Edwards, and others. These men were to end up distinctly the authors of
current quality control strategies. From 1925 to 1941, the improvement of factual quality control approach was
exceptional. In 1925, the Shewhart displayed "The Application of Statistics as an Aid in Maintaining Quality of
a Manufactured Product" presented the control graph was a fundamental assembling quality control instrument
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utilized far and wide. In 1950, Japanese welcomed Deming to clarify his thoughts for quality change to pioneers
of Japanese industry. The Japanese tuned in to Deming and others (e.g., Juran) and soon aced the investigation
and process control ideas and turned their enterprises around.The Japanese went ahead to build up their own
particular quality change systems (e.g. Taguchi and Ishikawa). In 1951, "Add up to Quality Control", was
recommended by A.V. Feigenbaum of General Electric. He focused on that duty regarding quality control
included all divisions and not only the quality control department.

II LITERATURE REVIEW
As fast headway of the manufacturing innovation, providers require their items be high caliber with low part of
dissentions. Conventional techniques for measuring division of dissentions get to be distinctly inapplicable for
those great procedures since any manufacturing test of sensible size likely contains no flawed item things. A
viable present day approach in light of process ability records for measuring manufacturing process quality,
particularly for high innovation item requiring low portion of individualities. [1]
A continuous pattern to capacity measuring, scaling down and densification opens new open doors in industry.
To manufacture smaller scale items, devices, materials and advances must be downsized from the full scale to
the miniaturized scale area. A downscaling of traditional procedures prompts to startling procedure conduct,
purported measure impacts. New difficulties emerge for in-process quality assessment in light of the
measurement of the miniaturized scale items which requires minute answers for dependable quality control.
[2]Target values for the capture figure are the scope of 96-99% for run of the typical working conditions. These
qualities must be come to if suitable quality particulars are satisfied. Particular qualities are recommended and
their suggestions on capture variables are talked about in light of the well-demonstrated statistical display. [3]
Expanding globalization drives organizations to deliver in worldwide systems, where each site demonstrations
self-rulingly as per its individual target framework, affected by particular area components or its characterized
specialization. In spite of dispersed esteem creation forms, the general generation quality must be guaranteed.
[4]
An item's manufacturing arrangement influences both the manufacturing procedure effectiveness and the
assembling line's plan. Arranging and utilizing effective manufacturing processes can effectively add to the
diminishment of an item's assembling taken a toll. Manufacturing plan incorporates the assurance of a practical
technique and format, all together for an item to be produced from its parts. [5] Statistical

process

control

(SPC) is a capable strategy which associations can use in quest for consistent change of both item and
administration quality. It can be contended that it is not simply control charts which makes SPC activity
effective in associations, rather the accentuation ought to be on the basic variables which are fundamental for
the accomplishment of SPC program and furthermore issues, for example, "how to begin" and "where to begin".
It looks at the current structures for SPC execution as far as their qualities and shortcomings and after that
delineates a reasonable system for the effective presentation and use of SPC program in any association. [6]
SPC and Process Capability investigation show capable means for the examination of present and past process
conduct and they give data that fill in as a reason for the procedure change. Amend execution of SPC guarantees
plausibility to distinguish extraordinary reasons for process minor departure from time, with a specific end goal
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to dispense with them before creating inadequate items. Process capability investigation involves looking at the
execution of a procedure against its particulars, in this manner empowering examination of past and current
process execution, and additionally benchmarking. [7]Insights is the craft of settling on choices about a process
in light of an examination of a data got from a process. The SPC instrument is utilized to see when a procedure
is working accurately or not. The approach is the enhancing quality of item through SPC system. [8]
The investigations and forecast of part machining mistake amid machining process are vital to control and
enhance part machining quality. So as to viably control machining error, the strategy for coordinating
Multivariate Statistical Process Control (MSPC) and stream of varieties (SoV) is proposed. Firstly, machining
error is displayed by multi-operation approaches for part machining process. SoV is received to set up the
mathematic model of the relationship between the errors of upstream operations and the errors of downstream
operations. It ought to be noticed that while operations are distinguished to be wild, how to follow error keeping
in mind the end goal to decide the particular reasons of machining error and how to conform the machining
process to be in control should be exceptionally concerned. [9]
The capability indices CP, CPU, CPL, k and Cpk are introduced and related to process parameters. These
records are appeared to shape a complementary arrangement of measures of process performance and can be
utilized with reciprocal and one-sided tolerances, with or without target values. These indices can be utilized to
viably summarize handle data in a concise way. The records Cp, CPU, CPL, k and Cpk shape a group of
complementary measures that contain a convenient unitless framework. These measures by and large figures out
if a process has adequately low fluctuation to meet the procedure determination or whether prepare area is an
issue. They can be utilized with uneven or two sided determination confines and can be summed up to use with
target measurements. Maybe the best estimation of these records is that their utilization urges endeavors to
anticipate generation of nonconforming items and they give a technique to screen persistent change on an
expansive scale. [10]
Many process capability indices have been proposed to measure process performance. The audit of Cp, Cpk,
Cpm and Cpmk, and their speculations, CNp, CNpk, CNpm and CNpmk, has considered and after that propose
another index Spmk for any fundamental conveyance, which considers handle inconstancy, flight of the process
mean from the objective esteem, and extent of dissention. Extent of rebelliousness can be precisely reflected by
Spmk. Its predominance over CNpmk, an as of late created factor, likewise considering process fluctuation and
takeoff from the objective esteem, is exhibited with a few non-typical process. [11] The description of these
indices is shown in Table 1.

III QUALITY STRATEGIES
3.1 Statistical Quality Control
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Statistical Quality Control truly made its mark amid World War II. The requirement for mass-delivered warrelated things, for example, bomb sights, exact radar, and other electronic hardware, at the most reduced
conceivable cost rushed the utilization of measurable testing and quality control outlines. Since World War II
these measurable procedures have been refined and honed. The utilization of PCs in the most recent decade has
likewise broadened the utilization of these methods.
Table 1 Process Capability Indices
Sr.

Capability

No.

Index

1

Cp

2

Cpk

3

Cpm

4

Cpmk

Description
Calculates whether the process is capable of producing if the process average
were to be centered between limits.
Finds whether the process is capable of producing, assuming that the process
average may not be centered between the limits.
Determines process capability around a target. It is always greater than zero.
Calculates process capability around a target, and accounts for an off-center
process average.

Various measurable and expository devices are helpful in breaking down quality issues and enhancing the
execution of procedures. The part of some of these devices is shown in Fig. 1, which shows a procedure as a
framework with an arrangement of sources of info and a yield. On account of an assembling procedure, the
controllable info variables x1, x2, . . . ,xp are process variable, for example, temperatures, weights, encourage
rates, and different process factors. The data sources z1, z2, . . . ,zq are wild (or hard to control) data sources, for
example, natural elements or properties of crude materials gave by an outer provider. The generation procedure
changes the info crude materials, segment parts, and subassemblies into a completed item that has a few quality
attributes. The yield variable y is a quality trademark, that is, a measure of process and item quality.

Figure 1 inputs and outputs for manufacturing process
3.2 Process Variation
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No two parts are precisely the same. A manufacturing process is constantly subjected to a specific measure of
characteristic or common changeability brought about by various process and information factors. This steady
arrangement of chance causes, known as normal causes have a place with the process. On the off chance that the
inconstancy in the process is because of identifiable sources, for example, low yield crude material, disgraceful
machine work, wrong strategies, and so on, the process will work at an unsuitable level. Such wellsprings of
changeability, which are preventable, are called assignable or extraordinary reasons for variety. Assignable
causes lie outside the process, and they contribute essentially to the aggregate variety saw in execution
measures. The variety made by assignable causes is normally capricious.
The way of regular cause variety fits the utilization of the insights, while the variety delivered by assignable
causes does not. So, the intrinsic procedure variety and create devices to "foresee' the nearness of exceptional or
assignable causes on factual grounds. It incorporates numerous factual instruments to caution the nearness of
extraordinary cause(s) of fluctuation in a creation procedure. The genuine disposal or rectification of the
procedure variable bringing about additional inconstancy is fundamentally a building capacity. Henceforth it is
vital for the specialized individual to be acquainted with the measurable strategies and for the analyst to have
some information of the generation forms. It is likewise essential that it ought to be financially plausible to kill
any unique reason for variety.
A production process is said to be in a condition of statistical control if the main variation present is because of
basic causes, and all extraordinary causes are missing i.e. a steady normal framework speaks to the process. The
extraordinary or assignable causes will expand the variation past the level allowed by the normal or chance
causes. Such an expansion in changeability because of extraordinary causes can be distinguished utilizing the
likelihood laws overseeing the steady condition of control.

3.3 Statistical Process Control
There has been an inclination to believe that Statistical Process Control and Statistical Quality Control are the
same, while the truth of the matter is that Statistical Process Control is a measure of process ability and
Statistical Quality Control guarantees the nature of item being delivered. Statistical Process Control is a critical
piece of an effective Statistical Quality Control usage. Statistical Process Control accept that low quality is
because of the process. So, the process must be observed to guarantee item quality.
Statistical Process Control is the entirety of all specialized and administrative endeavors to control the
manufacturing process for enhancing and looking after quality. Statistical Process Control systems have
exhibited that it is conceivable to enhance both quality and profitability all the while. Statistical Process Control
ought not to be restricted to control charts just, it is likewise a demonstrative apparatus where it lets us know,
where the issue exists and gives implies on likely explanations.
By the usage SPC program the business understands a method for identifying mistake at investigation. The SPC
prompts to more uniform nature of manufacturing and enhances the association with the client. Additionally, by
applying SPC instruments, diminishes the quantity of rejects and sparing in the cost of material. At the same
time limits the assessment cost. With the assistance of SPC, the completed items are in sure recommended
determination limits. The SPC is useful to concentrate the manufacturing process for less skilled laborers and

298 | P a g e

advances the comprehension and valuation for quality control. It gives a method for deciding the capability of
the manufacturing process.

IV CONCLUSION
The paper presented concludes that quality control has an approach to understand the quality concept. The
quality is conformance to the success of the manufacturing firm. The quality of products depends on
manufacturing process also and it is beneficial to understand the manufacturing process to improve quality of
product. The tools used in SQC and SPC are Process capability Indices which shows the manufacturing of
products which are in specification limits as stated by the manufacturing and design considerations.
Understanding process and evaluating process performance are fundamental for any effective quality change
activity. Process capability examination has turned into a critical and incorporated part in the utilizations of
statistical process control to the ceaseless change of quality and profitability. The relationship between the real
process performance and as far as possible or resilience might be evaluated utilizing proper process capability
indices. In this way, process capability indices can be utilized as a quality benchmark for product
acknowledgment.
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ABSTRACT
This paper proposes a system to monitor a person travelling from any place (source) to any another place
(destination). The proposed system would monitor the person during the travel to enhance the safety and
security of the person. Tracking of the person and objects (luggage) could be done by using RFID tags. The
proposed system will be based on the rampant technology of RFID (Radio Frequency IDentifcation) to provide
facilities like people identification, object tracking. The aim of the proposed system is to address issues like
misleading passengers, charging high amount to traveler, avoiding unforeseen situations like kidnapping etc.
The proposed system comprises of reader, tags. Reader reads the tags when they come under the influence of
RFID reader. Here, RFID tags would be allotted to people. Similarly, RFID tags shall also be allotted to the
transportation vehicles like auto rickshaws, taxis. RFID reader shall be placed strategically in appropriate
location to capture the information of passengers as to from where they are travelling [1]. The details regarding
the auto, taxi shall also be recorded. The recorded information shall be stored in database, which can be further
manipulated as and when required to track passenger.

Keywords— RFID, Passenger Safety, Woman & Children Security, Safe Transportation, RFID
Reader, RFID Tag, Object Tracking
I INTRODUCTION
Considering present condition of transportation system, the world is now becoming shorter and shorter. There is
no place which is local, as global is now becoming new local. There are people who travel very often from one
place to another place. However, unfortunately, whenever people travel to new place they often confront bad
experiences. These bad experiences are likely to develop a feeling of hatred against those tourist destinations.
Government of India is promoting a campaign to attract foreign tourists to promote development of travel and
tourism in India. This campaign is very well known as, „Athiti Devo Bhava‟. However, whenever a foreign
tourist or even a local passenger visits a new place the situation is different.
The problems faced by passengers are mentioned below:
i.

When passengers arrive at new location, they are heavily overcharged.

ii.

This maligns the image of city and country.

iii.

Children & Women security is a matter of serious concern.
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iv.

Unforeseen cases like kidnapping, robbing etc happen.

The proposed system targets at addressing the issues mentioned above by using RFID. The rest of the paper is
organized as follows; the related work of the proposed system is reviewed in Section II. Section III presents the
system design. Section IV presents the proposed architecture of the system proposed. Finally, section V
concludes the paper.

II RELATED WORK
This section presents the related work to the issues which are addressed by this paper.
In [1], a system is proposed to track travelling passengers. This system helps to identify passenger boarding
from a place and getting down at destination. A token shall be given to passenger to track his travel. Passenger
information shall be captured at source terminal and destination terminal. This is how the system will track the
travelling of passenger. However, other details are not captured by the system over here. For example, details of
the auto rickshaw or taxi by which the passenger travelled. It also doesn‟t captures, who was the driver person
during the travel.
In [2], a system is proposed to monitor the daily bus pickup and drop-off of children to enhance the overall
safety of the daily bus transportation. When a child enters or exits the bus, the system here would automatically
detect. It also sends a message when a child does not enter or exit the bus. This helps to reduce the parents‟
concerns about daily transport of their children. Rather, this ensures the parent do not have to take care of their
child being lost or forgotten. The problem with this system is that it depends on microcontroller based system to
interface RFID system with the computer terminal. Hardware based system tend to malfunction over period,
they might produce inappropriate results and lead to wrong conclusions.
In [3], the system makes the use of sensors to provide intelligent transportation system. As hardware sensors are
used, it surely raises the question on the degree of certitude that the system will offer. Hardware sensors could
produce improper results due to wear and tear of the system over the period.
In [4], the system uses the combined technology of Global Positioning Satellites (GPS), Assisted GPS (AGPS)
and Radio Frequency Identification (RFID). Here, the system incorporates usage of multiple technologies.
Performance of the system is related to input and output of multiple subsystems which could hamper the
working of system.
In [5], the system is comprised of RFID with Automatic Train Identification System (ATIS) to track moving
locomotive. ATIS System can identify the running train and the train information exactly. The railway board
gets accurate information, when a train arrives at a station [5].
In [6], the system uses Multi-Hop RFID scheme for Intelligent Transportation System (ITS). Here, the system
collects information from outside the communication distance of RFIDs and transmit it to a vehicle, in real time.
The approach employs multiple RFIDs which don‟t seem to be an affordable approach.

III SYSTEM DESIGN
The proposed system can be implemented using rampant and versatile technology of RFID. Radio Frequency
Identification technology uses RFID tags (also called as transponders) and RFID readers (also called as
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transceivers). Tags can transmit and respond to the signals sent by RFID readers whereas; readers are capable of
transmitting and receiving the signals [1].

Fig. 1. Communication between RFID and Computer
RFID reader emits electromagnetic waves around itself. Whenever an RFID tag is detected by a reader, it sends
back unique id which is present within the tag. This is a unique code, which acts like an identification number to
the tag. The reader can only read tag, but it is not able to manipulate the information sent by tags. It needs some
support of an intelligent device, which is nothing but a computer. Computer processes the information sent by
reader and stores the information into a database. In order to transmit data, the reader can connect with the
computer network through a standard interface, and transmits the read data to the computer through the network
to analysis and process [7]. The middleware, application which lies between reader and the computer hardware
system, fetches the records from the database.
Radio frequency identification (RFID) employs wireless communications between electronic tags and readers
that reads/writes information from/to the tag [8]. RFID readers are available as single tag reader or multitag
reader. Single tag reader can read only one tag at a time, unlike multitag reader which can simultaneously read
many tags. There are also variations available such as wired or wireless reader, which could be preferred as per
the need of the application.

Fig. 2. RFID Reader (single tag)
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RFID tags are also available in various types like, active tags and passive tags. Active tags make use of battery
which increases their range for tracking. However, passive tags completely rely on RFID reader‟s waves to
communicate. As far as standards go, the protocols that the tags and readers use to communicate can be
described as the air interface protocol[10]. These tags charge themselves by the waves transmitted by RFID
reader.

Fig. 3. RFID Tag (standard clamshell passive tag)
RFID provides a strong alternative to present Barcode technology. The challenges faced by barcode are given
below:
1. Barcode is simply a printed paper.
2. The information could get wiped away, washed away.
3. It could be easily tampered.
4. Duplicate barcode could be created by photocopying.
5. They are not weather (climate) resistant
6. Barcode requires a line of sight, for proper reading.
7. Any obstacle would make it impossible to
8. The technology is no longer reliable.
Features of RFID that overcome challenges of barcode:
1. RFID doesn‟t require line of sight.
2. RFID could read tags through the obstacle.
3. RFID is weather resistant, tamper proof.
4. RFID proves to be a reliable technology.

IV MATHEMATICAL MODEL
The proposed system uses a model to calculate fare. The fare could be predefined for a route or else the fare
could be calculated from the following set of steps:
F(r) = D(s,d)
-

F = Amount of Fare

…{F>0)

-

r = route travelled

…{ ,

-

D = Distance travelled

-

s = Source terminal

,

…

R

where,

}
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-

d = destination terminal

-

R = Rate per kilometer … {R > 0}

Post calculating the total amount (fare), the amount will be deducted from the previous balance of passenger‟s
account.
=
-

= Updated balance after travelling

-

= Previous balance (before travelling) …{

-

…{

- F(r)

where,

> 0}
>0}

F(r) = Fare calculated for the route ‘ r’

The updated balance (after deduction of the balance) cannot be greater than previous balance, however must be
greater than 0.

V ALGORITHM
Shown below is algorithmic model to read data from RFID tag, which uses serial communication as a mode of
interface.

Fig. 4. Algorithmic steps to read data from tag
VI PROPOSED SYSTEM ARCHITECTURE
The proposed system architecture incorporates RFID reader, tags and voice based response system to facilitate
the working. RFID readers will be placed strategically at pre-identified locations to track passenger, driver
details. These details will be encoded in tags allotted to passengers and vehicles which are used for
transportation.
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Fig. 5. Proposed architecture of the system
The proposed system will follow the given procedure to achieve the objectives:
 To enhance passenger security - Auto/taxi driver details would be scanned by a smart-card reader. So,
passengers travelling in an auto/taxi could be identified later if any unforeseen situation arises.
 To avoid cases of kidnapping, theft, malpractices - When a person will travel the proposed system will
record the details of the driver and the vehicle.
 To facilitate cashless transaction- The desired amount of money shall be deducted by the system, from the
passenger‟s account.
 To increase women & children safety – As driver details and vehicle details are recorder it would help in
providing women safety.
 To improvise existing public transportation system - Smart card would carry all the personal details along
with balance which is needed to travel. It will help in reducing ambiguities of the existing system.
 To remove obsolete procedures in existing system - Refilling of the balance, voice-based verification could
be done at collection center.

Fig. 6. Details of transport vehicle will be stored in tag
The installation of a RFID infrastructure changes numerous established procedures and therefore makes it
necessary to redefine all processes that are affected by the technology [9]. If the system is implemented
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appropriately, there would be a significant decrease in the numbers of unforeseen cases of misleading,
kidnapping, and overcharging passengers.

VII RESULT AND DISCUSSION
The aforementioned system is yet to be implemented; however, having said that, there are certain expected
outcomes which are likely to be present, regardless of complete implementation. These aspects are discussed as
the form result outcomes in the table given below:

TABLE I. DISCUSSION ON EXISTING VS PROPOSED SYSTEMS
Description
Feasibility

Existing System

Proposed system

Due to involvement of

Due to elimination of

hardware components, it is

microcontroller

more expensive

other components, it is

and

less expensive
Reliability

Low, as performance of

High, as dependency on

hardware components may

hardware is eliminated

degrade over the time
Implementation

Complex, involves major

Easy, as compared to

changes with introduction

existing system

of electronic subsystems
Maintainability

High

Negligible

VIII CONCLUSION
This paper presented an RFID-based system that target enhancing the safety of passenger during the daily
transportation, thereby improving existing process of transportation. RFID reader located at the terminals detects
the RFID tags carried by the travelers. RFID reader strategically located records the details of vehicle and its
driver. It then sends the recorded data to the system database. The system records which passenger boarded from
place A (source terminal) and exited at place B (destination terminal). In addition, the system captures the
payment made at the destination terminal and updates the database. Voice based response will assist users to
identify details like deducted balance, updated balance. The details recorded at the terminals could be used later
in case of unforeseen cases. Future scope of the system could be designing a surveillance network using CCTV
for more effective control.
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ABSTRACT
As academic organizations improvement towards including various methods of e-learning in their program, one
of the main systems which are being applied in universities is the Education Management System. Every
organization may have a different set of requirements based on the number of students, the resources and
technical support available. Making a choice about which Learning Management System to use can be complex.
In this paper, we have presented a rubric which evaluates Education Management System against a set of
weighted criteria, thereby enabling universities to make a choice on which Education Management system to
implement. Research on rubrics for assessing performance was originally searched online in the Educational
Resources Information Center (ERIC). The search for rubrics/educational rubrics/scoring rubrics gave
thousands of hits, which demonstrates that the word is embedded in the vocabulary of teachers and educators.
The rubric seems to be a standardarea in the Learningmethod, and at learning conferences, which is seen by the
body of literature that has accumulated in the past time on design, structure, logic, and use of rubrics as a tool
for assessment of performance. Several benefits of using scoring rubrics in performance assessments have been
projected, such as increased reliability of scoring, the possibility to facilitate valid judgment of complex
capabilities, and raise of learning.

Keywords: Educational Resources Information Center, Learning Management System, Rubrics

I.INTRODUCTION
Rubric is an assessment tool to save time, convey actual feedback and promote learnereducation. Rubrics are not
an assessment alone but also a teaching and learning tool. It is a way of organizing standards to systematically
determine if an outcome is met based on data gathered through reflection papers, remark, document analysis, or
some other applicable method.
Rubrics are useful because they support to:
Sr. No

Use of Rubrics

1

Focus instruction on the most important outcomes

2

Provide problem-solving formative feedback so students can improve.

3

Communicate explicit expectations to students at the time an assignment is given

4

Communicative how scoring is determined; provide a rationale for grading accountability

5

Produce more consistent and reliable grading

6

Accessing the student‟s work efficient, consistent, objective and quick
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Encouraging students to think about their own thinking and possibly about their own criteria
7

for what is “good” to analyze their own work and process to see how it matches up with the
standard explained in the rubric

In this paper we describe a rubric that has developed to evaluate Education Management System. A set of
criteria have been recognized and classified. We have chosen the criteria as per requirements from faculty
members and corporates we have interacted with, and based on an analysis of literature in [5], [6] and [7]. The
criteria chosen have a direct or indirect impact on the students' learning experience; A “Weight” factor is
assigned to each criterion and is mentioned against each criterion. We have provided a sample value for the
weight but this can be modified as per the needs of the organization. The rating assigned is based on the five
points with emphasis on both the positive and negative aspects. Each Education Management System
evaluated secures a score between 0-4 for each criteria based on whether the requirements are met.

A. Technical Requirements of Rubrics
B. Continuous: The change in quality from score point to score point must be „equal‟, the degree of difference a
5 and 4 should be same as between 2 and 1.The descriptors should reflect this continuity.
A. Parallel: Each descriptor should be constructed parallel to all others, in terms of critical language used
in each sentence.
B. Coherent: The rubric must focus on the same criteria throughout. While the descriptor for each point
on the scale will be different from the ones before and after, the changes should refer to the variance of
quality for the criteria.
C. Rightly Weighted: With multiple rubrics there must be a right, not arbitrary weighting of each
criterion in reference to others.

D. Valid: The rubrics permits valid interferences about the performance to the degree that what is scored
is what are central to performance, not what is merely easy to see and score.
E. Reliable: The rubrics enables consistent scoring across judges and time .Rubric allows reliable scoring
to degree that evaluative language and comparative language is transferred into highly descriptive
language which helps judges recognize the salient and distinctive features of each level of performance
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II TYPES OF RUBRICS

A. Analytic
Analytic rubrics articulate levels of performance for each criteria used to access student learning. It provides
useful feedback on areas of strength and weaknesses. The criterion can be weighted to reflect the relative
importance of each dimension. It divides a product or performance into essentials traits or domains so that each
can be judged separately. When to use analytic rubrics several faculties are collectively accessing student work.
Description promotes consistent scoring. Outside audience will be examining rubrics scores. Substantial
feedback to students or faculty is desired. Profiles of specific strength/weaknesses are desired.
Template for Analytic Rubric
Criteria

Crit. #1

Crit. #2

Crit. #3

Beginning

Developing

1

2

Accomplished
3

Exemplary

Score

4

Description

Description

Description

Description reflecting

reflecting beginning level

reflecting movement

reflecting achievement of

highest level of

of performance

toward mastery level of

mastery level of

performance

performance

performance

Description

Description

Description

Description reflecting

reflecting beginning level

reflecting movement

reflecting achievement of

highest level of

of performance

toward mastery level of

mastery level of

performance

performance

performance

Description

Description

Description

Description reflecting

reflecting beginning level

reflecting movement

reflecting achievement of

highest level of

of performance

toward mastery level of

mastery level of

performance

performance

performance

B. Holistic
Holistic rubrics tend to be used when a quick or gross judgment needs to be made .Often best for
formative assessments (homework assignments) to quickly review student work. It can be used where it
is difficult to evaluate performance on one criterion independently of performance on a different
criterion. Ex. Writing Rubric, Art Rubric.
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Template for Holistic Rubric
Score

Description
5

Demonstrate complete understanding of the problem.

4

Demonstrate considerable understanding of the problem.

3

Demonstrate partial understanding of the problem.

2

Demonstrate little understanding of the problem.

1

Demonstrate no understanding of the problem.

0

No response /task not attempted.

C. Generic
It contains criteria that are general across tasks and can be used for similar tasks or performances. Criteria are
assessed separately, as in an analytical rubric.


“[Use] when students will not all be doing exactly the same task; when students have a choice as to
what evidence will be chosen to show competence on a particular skill or product.



[Use] when instructors are trying to judge consistently in different course sections”


D. Task-specific
Task Specific rubrics are useful for grading student work intended to access recall and comprehension of a body
of knowledge-remembering and understanding facts and concepts. Unique criteria are assessed separately.
However, it may not be possible to account for each and every criterion involved in a particular task which
could overlook a student‟s unique solution.


“It‟s easier and faster to get consistent scoring



[Use] in large-scale and “high-stakes” contexts, such as state-level accountability assessments



[Use when] you want to know whether students know particular facts, equations, methods, or
procedures” [1].

III STAGES IN RUBRICS CONSTRUCTION
There are many important decisions to be made in rubric construction


The criteria to be used in accessing performance.



How many rubrics will be used



How fine discrimination needs to be made (i.e. how many different points on the scale there
will be).



How different criteria will be weighted relative to other criteria (if there are separate rubrics
for various criteria).



What point on the scale will be cut score (i.e. difference between passing and failing the task).



Which standard will anchor the rubric
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Format for rubricCreation

Task
Descriptio
n

Descriptions of
dimensions
Scale Level 1

Scale Level 2

Scale Level 3

Dimension 1
Dimension 2
Dimension 3

Task Description


Involves a performance of some sort by the student.



The task can take the form of a specific assignment; e.g., a paper, a poster, a presentation



The task can take the form of overall behavior; e.g., participation, use of proper lab protocols,

Behavioral expectations in the classroom.
A.

Scale



Positive terms which may be used: “Mastery”, “Partial Mastery”, “Progressing”, “Emerging”



Nonjudgmental or noncompetitive language: “High level”, “Middle level”, “Beginning level”



Commonly used labels:



a.

Sophisticated, competent, partly competent, not yet competent

b.

Exemplary, proficient, marginal, unacceptable

c.

Advanced, intermediate high, intermediate, novice

d.

Distinguished, proficient, intermediate, novice

e.

Accomplished, average, developing. Beginning

3-5 levels are typically used
a. the more levels there are, the more difficult it becomes to differentiate between them and to
Articulate precisely why one student‟s work falls into the scale level it does
b. but, more specific levels make the task clearer for the student and they reduce the
Professor‟s time needed to furnish detailed grading notes.
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B.

Dimensions



Lay out the parts of the task simply and completely



Should actually represent the type of component skills students must combine in a successful
scholarly work



Breaking up the assignment into its distinct dimensions leads to a kind of task analysis with the
Components of the task clearly identified.

A. Description of the Dimensions


A rubric should contain at the very least a description or the highest level of performance in that
dimension.



Scoring Guide Rubric = a rubric that contains only the description of the highest level of performance.

IV.LIMITATIONS OF RUBRICS
While well-designed rubrics make the evaluation process more usable and consistent, their real importance lies
in advancing the teaching and learning process. But it doesn‟t mean that the assessment task is simple .The best
rubrics allow teachers and educators to appeal on their qualified knowledge and to use that qualified knowledge
in ways that the rating process doesn‟t fall victim to personality variations or limitations of human information
processing.


A serious issue with rubrics, however, is how long it takes to create them, especially writing the
descriptions of performances at each level. With that in mind, rubrics should be developed for only the
most important and complex assignments.



Another challenge with rubrics is that if poorly designed they can actually diminish the learning
process. Rubrics can act as a straitjacket, preventing creations other than those envisioned by the
rubric-maker from unfolding. (“If it is not on the rubric, it must not be important or possible.”)



The challenge then is to create a rubric that makes clear what is valued in the performance or product
without constraining or diminishing them. On the other hand, the problem with having no rubric, or one
that is so broad that it is meaningless, is to risk having an evaluation process that is based on individual
whimsy or worse unrecognized prejudices.

V.CONCLUSION
Grading rubrics are effective and competent tools which allow for objective and reliablevaluation of a range of
performances, assignments, and activities. Rubrics can help clarify your anticipations and will show students
how to meet them, making students accountable for their performance in an easy-to-follow format. The
feedback that students receive through a grading rubric can help them improve their performance on revised or
subsequent work. Rubrics can help to rationalize grades when students ask about your method of assessment.
Rubrics also allow for consistency in grading for those who team teach the same course, for Task Assignments
as assigned to the task of grading, and serve as good documentation for accreditation purposes.
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ABSTRACT
The process plants are continuouslyoperating round the clock. Any power supplyinterruption will result in process
stoppage leading to severe productivity loss and financialimplications. In the event of any failure ofTANGEDCO
main supply, the standby powershould come in line without much time delay. Formeeting this requirement an
Automatic Mains Failure (AMF) arrangement is required forautomatically changing over from utility supply toDG
supply in the event of utility supply failure.In this project work,an AMF arrangement isfabricated, wired up,
interfaced with laboratorythree -phase Alternator and was tested for different sequences. Also a real time AMF
circuitwas studied for interlocks and various sequences of operation. The connected load details in the
collegecampus were collected and sizing of cables was analyzed from the perspectives of generator operation.
Based on the load details collected, the generator was adequately sized, neutral arrangement were all examined and
proper sizing is arrived to ensure reliable operation of Diesel Generator for standby mode of operation. The present
continuous mode of DG sets along with TANGEDCO supply is compared with the ongoing HT conversion mode of
operation. The economics Diesel consumption/TANGEDCO tariff isestimated based on comparative analysis. The
location of proposed DG set is also optimized for better flexibility of operation to feed the campus loads withoutany
interruption and also to ensure efficient operationof DG set.Complete role of DG set is investigated by
Properly taking into consideration all the aspectsnamely AMF, economics, flexibility of operation .
Keywords: UFLS, UVLS, Frequency Distortion

I INTRODUCTION
The “Intelligent Load Shedding” is a means enabling to improve power system stability by providing real time
adapted control and load shedding in situations where the power system otherwise would go unstable. The aim of
our project is keeping the power system stability i.e. keep the bulk power or transmission system energized together
with as much of the load as possible. In our case the of intelligent load shedding, the load sheds are assumed to be
distributed among the feeders: chosen loads among the network are disconnected. Any part of the power system will
detoriate if there is an excess of load over available generation. The prime movers and their associated generators
begin to slow down as they attempt to carry excess load. Tie lines to other parts of the system or to other power
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systems across a power pool attempt to supply the excess load. This combination of events can cause the tie lines to
open from overload. This results in one or more electrically isolated islands in which load may exceed the available
generation.

II.BLOCK DIAGRAM

Fig.01.Block Diagram
2.1power Supply
A single phase input supply is given to circuit. But only a few voltage are prevent by project, And remaining
supply are given by converter.

2.2 DC Regulator Power Supply Circuit
Every electronics circuit requires a DC supply for its operation. The singlephase supply is converted into 9 V DC
supply with the help of transformers, diodes,
filters & regulator IC.
Component used:
1.

Diode ( 1N 4007)

2.

Capacitor ( 1000 micro farad 25v )

3.

Regulator IC ( 7809 :- 9V) (7805 :-5v)
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2.3 Frequecny Changer Circuit
As we know that a two or more Alternator should be connected in parallel their frequency, voltage remain same at
any condition the frequency of any alternator is not in standard frequency this FREQUECNY CHANGER circuit
cut off the alternator supply.

2.4 System Discription
This system is based on a AVR. The microcontroller monitors the under/over voltage being derived from a set of
comparators. As the frequency of the mains supply cannot be changed, the project uses a variable frequency
generator (555-timer) for changing the frequency, while a standard variac is used to vary the input voltage to test the
functioning of the project. A lamp load (indicating a predictable blackout, brownout) being driven from the
microcontroller in case of voltage/frequency going out of acceptable range. Further the project can be enhanced by
using power electronic devices to isolate the grid from the erring supply source by sensing cycle by cycle deviation
for more sophisticated means of detection.

2.5 Time Delay Circuit
In single phase supply, each phase touches o & remains negative for a specific cycle & specific time. The
Circuitshould work whena surges in voltage time are required. Hence a time delay circuit of 10 sec. is designed.

2.6 Atmega Microcontroller ( AVR)

Fig.02.AVR
An Arduino board consists of an Atmel 8-bit AVR microcontroller with complementary components that facilitate
programming and incorporation into other circuitsArduino have used the mega AVR series of chips, specifically
the ATmega8, ATmega168, ATmega328, ATmega1280, and ATmega2560.An Arduino's microcontroller is also
pre-programmed with a boot loader that simplifies uploading of programs to the on-chip flash memory
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2.7LCD Display

Fig.03.LCD Display
LCD stands for liquid crystal display. A type of display used in digital watches and many portable computers.Used
to show the dynamic Passkey.Ability to display numbers, characters and graphics.

2.8 Relay

Fig.04.Relay
An electrically operated switch. Use an electromagnet to operate a switching mechanism mechanically Used where
it is necessary to control a circuit by a low-power signal or where several circuits must be controlled by one
signalcan handle the high power required to directly control an electric motor or other load.

2.9 Frequency Sensors

Fig.04.Frequency Sensor
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It is a 4 pin sensor. Basically it is devised for the Arduino platform. It is used to sense frequency.

2.10 IC 555 Frequency Generators

Fig.05.IC 555 Frequency Generator

The 555 timer IC is an integrated circuit (chip) used in a variety of timer, pulse generation, and oscillator
applications. The 555 can be used to provide time delays, as an oscillator, and as a flip-flop element.

III. CIRCUIT DIAGRAM
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Fig.06.Circuit Diagram
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IV.ADVANTAGES
Better supply of power
1. No problems of variation in voltage and frequency.
2. Reduces the manual operation.
3. Automatic indication or switching operation.

V.APPLICATION


Our designed system is suitable for all ratings of alternator or grid with just some minor adjustments.



This system can be employed at every area which consistsof powersubstation.

VI. CONCLUSION
The need for a more efficient load shedding mechanismthat maintains the frequency in the desired levels and
avoidscatastrophic under-frequency operation is essential.Especially after the emergence of the Smart Grid,
theproposed mechanism can provide exceptional performanceexploiting the capability of selective distributed load
Shedding on the customer level. More specifically, this paperprovides the amount of load that should be shed in a
Continuous manner in order to avoid system destabilization interms of frequency. The load shedding signal can be
Frequently sampled and appropriate control actions should betaken in order to track this signal consistently
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ABSTRACT
Bioremediation has become a powerful tool in the waste management technique in the present era. Bioremediation
can be carried out using microbes, fungi, plants etc. Researchers and environmentalists are well aware of
bioremediation as a key factor for eco-friendly treatment of wastes. The present paper describes the use of microbes
in remediation, it’s essential factors, advantages and disadvantages.

Keywords: Microbial remediation, essential factors for remediation, advantages of microbial remediation,
Disadvantages of microbial remediation

I .INTRODUCTION
The nature cleans up itself by different processes that occur in the environment. The non-polluting substances are
degraded by the microbes while they carry out their metabolism. If we employ microbes to degrade polluting
substances, then some of the microbes may get killed but others survive. These survivors could be used for carrying
out bioremediation of wastes.

1.1Microbial remediation
Microbial remediation uses microorganisms to either degrade organic contaminants or to bind heavy metals in more
inert and less bioavailable forms.Microorganisms break down contaminants by using them as food source or
metabolizing them with a food source. There are aerobic bacteria, and then there are anaerobic bacteria. Aerobic
processes require an oxygen source, and the end products typically are carbon dioxide, water salts. Anaerobic
processes are conducted in the absence of oxygen, and the end products can include methane, hydrogen gas,
sulfides, elemental sulfur and di- nitrogen gas.

Microbial remediation is done by:


Breeding bacteria in high numbers and then introducing them into contaminated area
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Creating the ideal conditions in the affected soil or water to become the ideal habitat for bacterial growth to
occur.

Essential Factors For Microbial Bioremediation
Factor

Desired Conditions

Microbial
population

Suitable kinds of organisms that can biodegrade all of the contaminants
Enough to support aerobic biodegradation (about 2% oxygen in the gas phase or 0.4

Oxygen

mg/liter in the soil water)

Water

Soil moisture should be from 50–70% of the water holding capacity of the soil

Nutrients

Nitrogen, phosphorus, sulfur, and other nutrients to support good microbial growth

Temperature

Appropriate temperatures for microbial growth (0–40˚C)

Ph

Best range is from 6.5 to 7.5

Microorganisms that carry out biodegradation in many different environments are identified as active members of
microbial consortiums. These microorganisms include: Acinethobacter, Actinobacter, Acaligenes, Arthrobacter,
Bacillins, Berijerinckia, Flavobacterium, Methylosinus, Mycrobacterium, Mycococcus, Nitrosomonas, Nocardia,
Penicillium, Phanerochaete, Pseudomonas, Rhizoctomia, Serratio, Trametes and Xanthofacter.

Some tools for microbial remediation are:


Compost [Thermophillic]:



Actively aerated compost tea



Biochar



Mycorhizal fungi



Vermiculture
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1.2Advantages of microbial remediation
Advantages of bioremediation include (Sharma & Reddy, 2004) and (Vivaldi, 2001):
1. It is possible to completely breakdown organic contaminants into other nontoxic chemicals.
2. Equipment requirements are minimal compared to other remediation technologies.
3. Can be implemented as an in-situ or ex-situ method depending on conditions.
4. Low cost of treatment per unit volume of soil or groundwater compared to other remediation technologies.
5. Low-technology equipment is required i.e. readily available equipment e.g. pumps, well drilling equipment etc.
6. Bioremediation is perceived positively by the public because it is a natural process.
7. Complete break down of pollutants in to non toxic compounds is possible because the process does not involve
transferring of contaminants to other another environmental medium.

1.3 Disadvantages of microbial remediation
Disadvantages of bioremediation include (Sharma & Reddy, 2004):
1. If the process is not controlled it is possible the organic contaminants may not be broken down fully resulting in
toxic by-products that could be more mobile than the initial contamination.
2. The process is sensitive to the level of toxicity and environmental conditions in the ground i.e. the conditions
must be conducive to microbial activity e.g. need to consider temperature, pH etc.
3. Field monitoring to track the rate of biodegradation of the organic contaminants is advised.
4. If an ex-situ process is used, controlling volatile organic compounds (VOCs) may be difficult.
5. Treatment time is typically longer than that of other remediation technologies.
6. Range of contaminants that can be effectively treated is limited to compounds that are biodegradable.
7. Leaves residual levels that can be too high (not meeting regulatory requirements), persistent, and/or toxic.
8. Performance evaluations are difficult because there is not a defined level of a "clean" site and therefore
performance criteria regulations are uncertain.
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II CONCLUSION
Microbial remediation is indeed an useful tool that helps us in marching towards eco-friendly and sustainable
environment. Research in the above area is gaining speed with the involvement of sciences like genetic engineering,
biotechnology, biochemistry and environment in the field of microbiology.
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ABSTRACT
Extru-Injection plastic molding machine is the combination of two different plastic molding processes i.e.
Extrusion molding (Horizontal Single Screw) & Injection molding (Vertical Hand Operated). This machine
includes the advantages of both Extrusion & Injection Process. This machine is designed to overcome the
restrictions occurs in Injection & Extrusion of plastic. It is the simple plastic molding machine which is use at
primary level of production i.e. Home purpose. According to present conditions machines are not suitable for
primary use, for the reason that are containing high investment cost as well as adaptation cost (Cost
requirement for new Mould designing & machining or manufacturing).This Machine is able to work at two
different situation or processes (parallel / serial) that is ,it can make extrusion products & injection products at
the same time as well as combine products of extrusion & injection, which will economical affordable for
primary production.

Keywords: Extrusion (Horizontal Single Screw), Injection (Vertical Hand Operated),Plastic
Moulding, Primary production

I INTRODUCTION
For producing parts by injecting material into a mold, Injection molding process is used. Injection molding can
be performed with a host of materials, including metals, (also called as die-casting), elastomers, glasses,
confections, and most commonlythermosetting andthermoplastic polymers. Substantial for the part is fed into a
heated barrel, mixed, and forced into a mould cavity, where it cools and hardens to the shape of the cavity.

1.1 Injection Molding
Injection moldingmaybe the most common and important of all plastic processing processes. The process is
extremely versatile. With the use of multi-sided molds, one can produce very complex shaped parts. Even parts
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with metal inserts can be produced. While injection molding dies are expensive to produce, each die can be used
to make thousands of components at very rapid rate, so that per-part cost is very low. The simplest form of
injection molding is shown in the schematic below.

Figure 1. A simple reciprocating screw injection molding machine

Figure 2. Examples of Injection Molding Parts
1.2 Extrusion
Extrusion can be used for thermoplastics. The raw material can be used in the form of mattress (~10mm sized
pieces), granules (~5 mm), or powder. Extrusion machines are used to make long pieces of constant crosssection. The cross-section geometry is available in complex shapes, may be solid or hollow. Usually, extruded
parts are used as raw stock for use in manufacture of other products (e.g. channels on the sides of windows, etc.
Plastic extruded parts are used in many fittings). Figure 3 shows a typical extrusion machine. Figure 4 shows
some examples of extruded shapes.
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Figure 3. Extrusion machine schematic

Figure 4. Parts made by extrusion
II LITERATURE REVIEW
2.1 Markus Gottfried Battisti[1]– Walter Friesenbichler[1] explained that,
The preparation of PP polymer nanocomposites hasbeen carried out with an intermeshing, co-rotatingtwin-screw
extruder of the PNC-IMC in order to improve Young’s modulus and thermal conductivity;11 or 13 barrel
segments were used for thecompounding process, and the PNC-IMC was used for processing of injected parts in
a single heat, singleplasticizing process.

2.2 Shi W. Lee1, SeokyoungAhn[2]
More recently, there hasbeen a consistent increase in customer demands whichrequires materials with better
engineering propertiesincluding electrical, mechanical, magnetic and thermalcapabilities while enjoyingmany
benefits of injectionmolding technology. These trends have enabled the developmentof better injection molding
machines with higherforces, pressures, high operating temperatures and precisioncontrols. Finally, the
accumulated knowledge of thisshaping technology, which is previously restricted to polymers,has enabled a new
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technology known as powderinjection molding (PIM) to emerge to be applicable tometal and ceramic powders.
Taguchi method has been effectivelyapplied to a study of understanding the differences andsimilarities among
plastic injection molding, MIM andCIM. The PIM with metals and powders is more sensitiveto the filling time,
the shear-rate, the temperature controls,thermal diffusivity and switch-over than plastic injectionmolding.

2.3 Nik MizamzulMehat[3] and ShahrulKamaruddin[3]
To predict and overcome problemsin selecting the appropriate processing parameters, theTaguchi optimization
method integrated for conducting simulationexperiments in the preliminary stage that can support
plasticmanufacturers. In PIM,incoherent processing parameters during the manufacturingprocess can either lead
tothe degradation of accuracy, shape, and surface finish of the final parts, as well as other part characteristics
related to mechanical properties or significant improvement of the injection-molded plastic parts. In the
preliminary stage, utilization of simulation packagescan facilitate the selection of the appropriate materials
andimprove part and mold design. Hence, before the real process manufacturing takes place the performanceof
the plastic part can be predicted. Integrated simulationpackages using the Taguchi method reduces acrimonious
conditions during optimization and reduces the numberof replications in conducting the experiment.

2.4 Jennifer Bakerstated[4] that
Current moldingmethods require time for tempering and cooling of the chocolate product, whereas it has
beenproved that the shear pressures within the barrel of the single-screw machine are enough toeliminate the
need for tempering and allow for lower melt temperatures. With this, the data alsoproves that the cool time is
decreased, as the injection-molded samples required less than 120seconds to solidify. In addition to an improved
production process, the consistency of a screwand barrel machine would allow for regulation of the crystal
formation of the chocolate in theearly stages of molding, thus ensuring that physical properties such as fat
bloom developmentwould be avoided in the final product. In conclusion, the proven benefits of injection
moldingchocolate should be considered for the future of the confectionary industry.

2.5 J. Vlachopoulos[5] and D. Strutt[5] explained in the paper
After a brief introduction to the various types of polymers in size and use and its impact of the polymer
processingindustry, an overview focuses on the specific processes forthermoplastic materials, namely extrusion
andinjection moulding. Single and twin screwextruders are used for melting and pumping of polymers and for
dieextrusion for the production of lm, sheet, pipe, tubing, pro. les and . bres. Injection molding process is used
forthe production of numerous parts either small or large, by injecting a molten polymer into mould cavities.
Variousproblems associated with these processes are discussed. Other processes described include:
compressionmoulding, rotational moulding, powder injection moulding and thixomoulding. The overview
concludes with a briefdiscussion of current trends and future challenges faced by the polymer industry.
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III CONCLUSION AND FUTURE SCOPE
Plastics extrusion is one of the high-volume manufacturing process in which raw material like plastic is melted
and formed into acontinuous profile. Extrusion produces items such as pipe/tubing, weather stripping, fencing,
deck railings, window frames, plastic films and sheeting, thermoplastic coatings, and wire insulation. In Plastics
extrusion raw plastic is melted so as to form a continuous profile. Extrusion produces items such as pipe/tubing,
weather stripping, fencing, deck railings, window frames, plastic films and sheeting, thermoplastic coatings, and
wire insulation. While Injection molding is a manufacturing process for producing parts by injecting material
into a mold. Injection molding is used to create many things such asbottle caps, wire spools,
packaging,automotive parts and components, Gameboys, pocket combs, some musical instruments (and parts of
them), one-piece chairs and small tables, storage containers, mechanical parts (including gears), and most other
plastic products available today. Injection molding is the most common modern method of manufacturing
plastic parts; it is ideal for producing high volumes of the same object. Injection molding is widely used for
manufacturing a variety of parts, from the smallest components to entire body panels of cars.
So we are working with a model of extru-injection molding machine. In extru-injection molding machine we are
working on combine process of extrusion and injection with minimum cost of investment. Untrained worker,
less initial and running cost, easily available scrap, simultaneous operation of injection molding and extrusion,
less process time, etc. are some advantages of the project.
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ABSTRACT
Four wheel steering system is also called rear-wheel steering or all wheel steering , provides a means
to actively steer the rear wheels during turning regulated movement.It improves the handling and
makes the vehicle make tighter turns.If a car could automatically compensate for an under steer or
over steer problem, the driver would enjoy nearly neutral steering under varying conditions.Four
wheel steering is a serious effort on the part of automotive design engineers to provide less turning
radius The front do most of the steering.Rear wheel’s turning is limited to half during an opposite
direction which is controlled by arduino uno system with stepper motor. Whose aim is to provide a
low cost to create devices that interact with their environment using sensors, and actuators.In
conventional vehicle only the differential is located at rear, But in our system at the rear of vehicle the
differential as well as steering linkage that is Rack and Pinion is provided which gives the half
turning movement to rear wheels.

Keywords : Arduino Uno System, B) Stepper Motor, C) Rear Wheel Steering Linkage, D) Battery
For Motor, E) Two Conventional Rack And Pinion Steering System.

I INTRODUCTION
In conventional steering system the driver required more space for turning the vehicle which increases the
turning angle.In Four Wheel Steering system all the wheels of vehicle are turn at same time but rear wheels turn
in opposite direction .
Now a days in the four wheel steering system the shaft is used to turn the rear wheels.Which causes required
more steering efforts on the steering wheel to turn all wheels of the vehicle.
The main purpose of our project is to reduce the turning effort required by the driver on the steering wheel to
turn the all wheels of vehicle. Which improves the comfort to driver and also improves the stability and
handling of the vehicle.
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II MECHANISM
2.1 Construction
In our project we have provided Rack And Pinion Steering System at the rear side of
the Differential which is connected to rear stub axle.Stepper motor is connected to
Pinion and controlled by Arduino Uno System. Battery is used for power supply. A
pinion is provided at the steering column which works as a sensing element and send
signal to Arduino Uno System.

2.2 Working
When the front wheels turns the sensing pinion is also rotate with the steering column and send the signal to the
Arduino Uno System which allows the battery to supply the electric current to the stepper motor. When motor
rotates in either clockwise or anticlockwise direction the rack also rotate in left or right direction according to
the direction of motor. The direction of motor is controlled by the Arduino Uno System. If the front wheel turns
at right side then rear wheels turn at left side.

III PARTS OF A FOUR WHEEL STEERING SYSTEM STEERING SYSTEM


Steering Wheel



Steering Column



Rack And Pinion Steering System



Stub Axle



Front And Rear Axle (Half Axle)



Arduino Uno System



Stepper Motor



Battery

3.1 Steering Wheel
The steering wheel is the part of the steering system which is controlled by the
driver. The rest of the steering system works with respect to the steering input.

3.2 Steering column
The steering column is a device used for connecting the steering wheel to the
steering mechanism. It transfer the driver's input from the steering wheel to
steering mechanism.
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3.3 Rack And Pinion Steering System
Rack and pinion steering system converts rotational motion of the
pinion into linear motion of rack. Rotational motion applied to the
pinion causes the rack to move pinion.

3.4 Stub Axle
A stub axle is device which carries a wheel. The axle allow angular
movement to wheels about the axis of king pin.

3.5 Front and Rear Axle
Front And Rear Axle are supporting members which supports the stub
axle and it carries the weight of the vehicle.

3.6 Arduino Uno System
The aim of arduino uno system is to provide low cost to create devices that
interact with their environment using sensors and actuators. It sends the output
signal to battery for actuating the motor with respect to movement of sensing
pinion.

3.7 Stepper Motor
A stepper motor is a brushless DC electric motor that divides a full rotation into a
number of equal steps. In our project stepper motor is used to move the rack at the
rear.

3.8 Battery
An battery is a device that supplies electric energy to an automobile. Itsused in
automobile to start the engine. In our project battery is used to actuate the stepper motor.

IV CONCLUSION


The main advantage of four wheel steering system is to improve parking performance of a vehicle.It
also improve Steering response to driver. It improves the turning performance at low speeds and
directional stability at high speeds. It also increases the handling of car and givesmore comfort to driver
as the turning effort is very less.
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It increases the overall cost of the vehicle, and due to more components the weight of the vehicle is
also increases. As the motor is used to turn the wheels it increases the battery consumption.



The main application of the four wheel steering system is to improve parking performance of the
vehicle because there is very less space available to park the car.The Four Wheel Steering System is
used where high degree of accuracy is required such as in racing car and sports car.It is used where
turning of vehicle is very difficult in less space like trucks, busses and some long cars like limousine.It
is also used where more comfort is required such as passenger car or family car.
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ABSTRACT
Chassis is an important part of an automobile. The chassis serves as supportive member for body and other
parts of automobile. As it acts as supportive member, it becomes important, while designing chassis that it
should withstand the shock, vibrations, twits and other stresses. Along with strength and important
consideration in chassis model must have sufficient bending stiffness for better handle characteristics. This
project work focused towards the optimization of the bajajmaxima C chassis long member, with constraints of
weight, stress and deflection of chassis under various loads. So, a proper finite element model of the Bajaj
maxima-C chassis is developed by using various parameters. The chassis is made in Solidedge ST5.

Index Terms- Chassis, Deflection, FEA (Finite Element Analysis), Stress,Weight.
I.INTRODUCTION
Automobile chassis is considered as a foundation or backbone. The frame carries vehicle’s suspensions, axels,
wheels and tires. Pay load is alsoconsider as important factor other than gross weight of vehicle, etc during
design. The frame must be rigid enough to support or carry all loads and forces that the vehicle is subjected to in
operation. A frame must be flexible enough to handle shock loads and the twists, bends that it encounters under
different road or load conditions. The elasticity property of chassis material is able to return to its original shape
when loads or forces are removed. A weight reduction of 50 Kg represents a fuel saving of between 0.3 – 0.50
liters for every 100 Km driven according to industrial record[5]. The main objective of the project is to reduce
the weight of Bajaj maxima-C chassis frame. This optimum design is being constraint to the maximum strength
and stiffness requirements. The chassis frame is manufactured from two side member joined with series of cross
members. As the chassis frame is analyzed using the finite element techniques, appropriate model of frame is
developed. The weight reduction is achieved by changing the parameter (size optimization) of side members and
cross members.
The design of chassis with stiffness and strength requirement with optimum weight is important. In this study
weight optimization of Bajaj maxima-C has been focused.

II LITERATURE REVIEW
The aim of the chassis design is to achieve optimum weight of components and satisfying requirements of loads,
stiffness etc. The process of producing a best structure having optimum structural performance is termed as
structural optimization. Structural system like chassis can be analyzed for the stress and stiffness etc. are the
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constraints for optimization. MohdAziziet;al; had conducted stress analysis of low loader chassis, the study was
carried using the different boundary conditions (i.e. application of load at different location of chassis). It was
concluded that stress analysis can be successfully done using finite element method to determine high stress
values, maximum deflection and its location on low loader chassis. With this studies, we can say that by
knowing stress values at various location of chassis it is possible to optimize the design with respect to it[1].
Mohammad Raziket; al; had studied to reduce weight of cross member of chassis using 3D model and FEA
analysis. In this study it was found that, by reducing height of cross member weight of chassis was reduced by
8.72% [6]. As studying various papers on weight optimization chassis we found that some researchers
concentrate their work on particular area like stresses acting on structure, deflection, stiffness, boundary
conditions also applied for chassis. This all studies are carried with the help of 3D modeling and analysis can
done by the software. After completing mathematical calculation, analytical result and mathematical result can
compared and conclude on that basis. During the study we found that most of researchers did their work on
heavy duty vehicle so it was decided to carry weight optimization of LMV chassis (Low Load Motor Vehicles)
with different parameters. Chassis undergoes varying load conditions so the study need to be conducted their
various load cases and boundary conditions for stress analysis. The aim of stress analysis is to find out stress
concentration zone on chassis. So that, by knowing stress zone design optimization can be done to meet
requirement of safer chassis with desired constraints.Dr. M.G. Bhatt et; al; have studied on heavy vehicle
chassis using commercial finite element package ANSYS workbench was used for the solution of problem by
conducting numerical result in conjunction with finite element analysis[4]. Patel Vijaykumaret; al; had
considered in chassis design is to have adequate bending stiffness for better handling characteristics. So
maximum stress, deflection are important criteria for the design of the chassis[2].N.R.Patil et al; says that
Themaximum deflection is determined by performing staticanalysis. Computed results are then compared to
analyticalcalculation, where it is found that the location of maximum deflection agrees well with theoretical
approximation butvaries on magnitude aspect[8].

III METHODOLOGY
The main objective of the study is to optimize the weight and to analyze the chassis member with the load
condition that is considered. In this study the focus was on to optimize the weight after getting suitable results
with respect to loads and stress distribution on a chassis member. The numerical method with standard
formulation has been adopted to calculate the stress and deflection of chassis member, fig 1shows the load
condition on chassis member
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load

Figure 1.Loading condition

A.

C Channel
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b
Figure
2. C Channel
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=0.55mm.
The fig.3shows the process through which the study has been conducted
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3D model using
SolidedgeST5

FE Analysis
Increase Safety
Factor for Loading
Comparison with the
theoretical
maximum stress and
deflection

Result

Figure 3. Process Flow

B. Modeling
3D model was done by using solidedge ST5 software; the fig.4ashows the model of overall chassis and chassis
member. The model shows in fig 4b is used for FE

Figure 4a.overall chassis

Figure 4b. long member

Analysis.

C. Chassis Material
The raw material for chassis structure is E34/SS 4012.The property of the material is as shown in table below.
Table 1 Properties of material

Material

E34/SS4012

Modulus of Elasticity E

2.1 x 105 MPa

Poisson’s Ratio

0.3

UltimateTensile Strength

372MPa

Yield Strength

333

a

Finite Element Analysis
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D. Meshing
Meshing of model is carried out using element Solid 185 type. In meshing higher order Tetramesh is used for
solid model of chassis long single member, as shown in fig.5

Figure 5. Meshing of Long Member
E.

Boundary Condition

Boundary condition for the model were two area of fixed point applied on model, namely BC1 and BC2.As
shown in fig 6. BC1 was applied on contact surface between front of chassis, while BC2 was applied on contact
surface between chassis and axle.

Figure 6. Boundary Conditions BC1 and BC2
F.Loading
The fig 7 shows the loading case on the member of chassis. The overall load on the vehicle trolley (trolley
which is mounting on chassis)is 4905 N so the load consider on single side member is half of the overall load
2453N.
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Figure7. Long Member with loading condition
IV RESULT AND DISCUSSION
A.

For Bajaj Maxima “C” Chassis Longer Member:

The modeling and meshing of 3D CAD model has been described in previous sections. The analysis was done
on a single member without considering other strengthening structures.
The stress on the member according to the theoretical calculation was found to be 10 MPa, and the deflection of
the chassis with given load condition was 0.55 mm. The result analysis with ANSYS 16 are shown in fig 8a and
8b

Figure 8a.Maximum Stress Figure8b. Max. Deformation
The stress distribution model is shown in fig 8a and the deformation is shown in fig 8b.The analysis using
ANSYS revealed that the stress value for C section channel chassis member lies between nearly 0 to 45.85 MPa.
For analytical calculation the member was consider to be under uniformly distributed load at simple parallel
beam. The calculation was carried out using the equation 1 & 2, the result for the stress was found tobe 45.84
MPa andmaximum deflection was 0.197 mm
The results obtain from analytical calculations and FEA analysis, the difference of values was encountered. The
discrepancy occurred in analytical and FEA result can be due to the following conditions.
1.

In numerical calculation the beam consider to be plane/parallel with uniform distribution of load. On the
other hand, the FEA analysis done directly on 3D model which has complex geometry.

2.

The stress in FEA is considered in all directions and represents its sum up.

3.

In numerical calculation only single stress condition i.e. in vertical direction is considered.

The reasons for discrepancy in numerical and FEA result have been discussed. Though there are some
differences in values which are not to a great extend gives results in the same sense that the chassis member
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with a given load condition lies in safe zone. The yield strength of the material E34/SS4012 is 333 MPa.Which
is sufficiently higher than though obtain results, this is shows that the given C section and material of single
member takes the load with the ease.
Now even the load on the chassis member is consider to be increased with higher factor of safety, the member
will still in a safe zone, it means that the same member can be used for higher load or the material weight or the
member can be designed with modified cross-section so as to withstand the given load condition to the optimum
level. The big differences in calculated stress value and yield strength of the material shows that the chassis
member can be manufacture with minimize cross section, hence reducing the weight.

B. For Modified chassis longer member:
We made stress and deflection calculations for Bajaj Maxima “C” chassis member and decide to do shape
optimization to achieve our goal which is weight optimization. In modification of cross-section, height
parameter takes in consideration. Two different models were made in solidedge ST5, one with 133 mm in height
(Case I) and another with 132 mm (Case II). These two models were analyzed in ANSYS WORKBENCH 16.0.
Following result was obtained. The stress on the member according to the theoretical calculation was found to
be 65.169(case I) MPa and 110.15 (Case II) MPa, and the deflection of the chassis with given load condition
was 0.619 (case I) mm and 0.5769 (Case II) mm. The result analysis with ANSYS 16 are shown in fig. 9a. and
fig. 9b.

Figure 9a. Maximum
Stress for Case-I

Figure 10a.Maximum
Deflection for Case-I

Figure 9b. Maximum
Stress for Case-II

Figure 10b. Maximum
Deflection for Case-II
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Above fig.10a & fig.10b.shows the max. deflection of chassis for Case I and Case II section. The minimum and
maximum deflection for Case I section is 0 mm and 0.619 mm respectively, for Case II section 0 mm is
minimum and 0.5769 mm is maximum deflection, which was very small deformation in given boundary
condition. So the chassis long member model is safe in total deformation (displacement) in both cases.

V CONCLUSION
Table 2. Different Load and Stress Conditions with Bajaj Maxima C chassis member Cross Section

FOS

Load in N

Deflection

in

Stress

mm

MPa

1

2452.5

0.178

10.05

1.5

3678.75

0.356

15.25

2

4905

0.385

20.09

2.5

6131.25

0.445

25.12

3

7357.5

0.554

30.14

0.197

45.84

Analysis Result

in

Analysis for Bajaj Maxima “C” chassis member and modified chassis has been done and results obtain from it.

Deflectn

Stress

Deflectn

MPa

mm

MPa

mm

Sr.

Numerical

30.97

65.169

0.5613

0.619

2

7.357

31.32

110.15

0.5722

0.5769

Modified

Analytical

Analytical

7.357

kN

1

Load

Numerical

No

section

cross

Stress

-

Table 3.Different Load and Stress Conditions with Modified Cross Section

Case
I
Case
II

Above table 3.clearly shows that both of the sections are in safe zone by considering stress and deflection.
Chassis material (E34/SS 4012) having Yield strength is 333 MPa and Ultimate Tensile strength is 373 MPa.

Table 4. Weight Calculation for Case I
Bajaj Chassis Member

Modified

C/S

Difference

C/S Weight(kg)

Weight(kg)

Weight(kg)

10.45

10.33

0.12

in

Weight Reduction %

1.1483
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Table 5. Weight Calculation for Case II
Bajaj Chassis Member

Modified

C/S

Difference

C/S Weight(kg)

Weight(kg)

Weight(kg)

10.45

10.29

0.16

in

Weight Reduction %

1.5311

Weight calculation tables shows that 1.14 % and 1.53 % weight reduction has achieved for a chassis longer
member. Hence our goal is achieve.
Future scope:
The present work was indeed to optimize the weight of Bajaj Maxima C Chassis longer member only.
Optimization of longer member would obviously decrease the weight to some extent. To optimize the weight of
overall chassis, the same method can be used by analysing different component of chassis. This can be
considering as the future scope of the work.
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ABSTRACT
The need of alternative building technologies and materials has arisen in the past few years. Fortunately, there are
many such options available at our disposal which when used in suitable combinations can save huge amounts of
money and hence can result in affordable construction costs. One such building technique is the use of ‘RAT TRAP
BOND’ masonry.
Contrary to other technologies, this amazing building technology is not new to us. RTB was first introduced in India
in 1970, by renowned Architect Sir Laurie Baker. Since then, it has been used in many Government buildings and
small village panchayats. In this modern age, we have overlooked this extremely useful technology which, while
providing the same strength to the walls also saves us time and labor and also material cost to the extent of about
23% when compared with a standard 230mm brick masonry wall.
In this project we have outlined the importance of RTB technology along with the construction details and also
provided some comparative calculations to highlight the savings that can be achieved against the conventional solid
brickwork.

Keywords: Affordable Housing, Cost Effective Construction Technology, Design And Construction

I INTRODUCTION
1.1 History of Indian Construction Industry
Construction Industry is as old as human race. Primitive people built shelters from naturally available vegetation and
caves.
The period from 1950 to mid 60's witnessed the government playing an active role in the development of these
services and most of construction activities during this period were carried out by state owned enterprises and
supported by government departments. In the first five-year plan, construction of civil works was allotted nearly 50
per cent of the total capital outlay.
The first professional consultancy company, National Industrial Development Corporation (NIDC), was set up in the
public sector in 1954. Subsequently, many architectural, design engineering and construction companies were set up
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in the public sector (Indian Railways Construction Limited (IRCON), National Buildings Construction Corporation
(NBCC), Rail India Transportation and Engineering Services (RITES), Engineers India Limited (EIL), etc.) and
private sector (M N Dastur and Co., Hindustan Construction Company (HCC), Ansals, etc.).
In India Construction has accounted for around 40 per cent of the development investment during the past 50 years.
Around 16 per cent of the nation's working population depends on construction for its livelihood. The Indian
construction industry employs over 3 crore people and creates assets worth over -20,000 crores.
It contributes more than 5 per cent to the nation's GDP and 78 per cent to the gross capital formation. Total capital
expenditure of state and central govt. will be touching X8,02,087 crores in 2011-12 from d,43,587 crores (19992000).
The share of the Indian construction, sector in total gross capital formation (GCF) came down from 60 per cent in
1970-71 to 34 per cent in 1990-91. Thereafter, it increased to 48 per cent in 1993-94 and stood at 44 per cent in
1999-2000. In the 21 st century, there has been an increase in the share of the construction sector in GDP and capital
formation.

1.2 Current Scene
The Indian construction industry comprises 200 firms in the corporate sector. In addition to these firms, there are
about 1,20,000 class A contractors registered with various government construction bodies. There are thousands of
small contractors, which compete for small jobs or work as sub-contractors of prime or other contractors. Total sales
of construction industry have reached 42,885.38 crores in 2004-05 from 221,451.9 crores in 2000-01.
The Indian real estate sector has rebounded strongly in the post crisis environment, supported by an innate, robust
appetite for housing, and other favorable economic and sector drivers. The main economic drivers are sustained high
levels of output growth and rising disposable incomes, which are fuelling an era of consumerism. Within the real
estate sector, an expanding middle-class population and rapid urbanization rates, coupled with supportive policy
measures, are the key factors driving growth.
Consequently, a significant level of demand is estimated to exist across segments in the Indian real estate market,
waiting to be tapped and monetized.

Table 1: Demand Projections for Top 7 Cities
Residential

4.25 Million Units

Office

240 Million Sq. Ft.

Retail

161 Million Sq. Ft.

Hospitality

78 Million Room Nights

Source : Cushman & Wakefield, Aranca Research
The residential segment of the Indian real estate market looks particularly attractive, with a significant demandsupply gap in place. The demand-supply gap is highest in the low- and mid-income segments, where, in certain
cities, demand exceeds supply three- to four-fold. Going forward, this gap is expected to widen even further;
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demand is forecasted to grow at a compounded annual rate of 15% between 2010 and 2014, so that the pan-India
cumulative residential demand stands at 4.25 million units. Tier I cities like Mumbai and the National Capital
Region (NCR) are expected to account for 40% of this additional demand. Mumbai is forecasted to register the
highest cumulative demand growth of 23%, with the NCR ranking second at 20%.
In Tier 1 cities, a large influx of migrants is causing housing demand to surge. The rapid urbanization and
modernization has effected in a socio-cultural shift which is providing an additional fillip to housing demand in
India.

1.3 Looming Housing Shortage
Despite these blooming facts, we have seen a steady decline in the sales/production ratio and large number of
residential units have been remaining vacant in the cities. So, what could be the reason for this drop-down in the
sales of real estate properties? A closer look at the market and zooming in the depths reveals some very disturbing
facts. Growing concentration of people in urban areas has resulted in an increase in the number of people living in
slums and squatter settlements. Skyrocketing prices of land and real estate in urban areas have induced the poor and
the economically weaker sections of the society to occupy the marginal lands typified by Poor housing stock,
congestion and obsolescence. It is apparent that substantial housing shortage looms in Urban India and a wide gap
exists between the demand and supply of housing, both in terms of quantity and quality.
According to a report submitted by a technical committee to the Ministry of Housing and Urban Poverty Alleviation
(MHUPA), India's urban housing shortage is estimated at nearly 18.78 million households in 2012. Besides those
living in obsolescent houses, 80 percent of these households are living in congested houses and are in requirement of
new houses. The report also highlights that nearly one million households are living in non-serviceable katcha
houses, while over half a million households are in homeless conditions.

Fig. 1: Urban Housing Shortage in India in 2012
In a Nutshell, we find that deep within the big figures of housing demand, is hidden the fact that the real demand is
for "AFFORDABLE HOUSING". With the Builder and Developer community focusing on just the premium
housing clientele, the Urban Poor and Middle — Class are left with no choice but to resort to Rental option only.
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II THE CONCEPT OF AFFORDABLE HOUSING
2.1 Defining Affordable Housing:
Affordability', per se, is a nonspecific term, the meaning of which changes with the context being considered. As a
result, there is no fixed definition of affordable housing that can be applied uniformly across the world. The
definition and scope of affordable housing is greatly contingent on a country/region's level of economic
development and income levels.
According to a report on Making Urban Housing Work in India, affordability in the context of urban housing means
provision of 'adequate shelter' on a sustained basis, ensuring security of tenure within the means of the common
urban household.
According to MHUPA in 2008, affordable housing for various segments is defined by size of the dwelling and
housing affordability derived by the household income of the population.

2.2 Need For Affordable Housing:
Housing is one of the basic need of an individual and not all of them do have shelter for their survival. In India alone
around 27 MILLION UNITS of housing has been traced to be in shortage. In depth maximum of the population who
lack housing are the ECONOMICALLY WEAKER SECTIONS and the MIDDLE CLASS. There is a dire need for
the country to patch up this large POPULATION. If we fail to manage with HOUSING and SHELTER within this
population, the shortage is sure to increase to 38 million units by 2030. A radical change is the need of an hour!
Though PROVIDING SHELTER to millions is a pretty tough and a huge task, there should be a remedy for this
solution! Affordable housing is a term we use for residential units in India's urban areas which are affordably priced
with respect to households that fall within a specific limited :-come range. There is no single set of parameters to
define what an affordable housing unit should cost in India. This is because the pricing and feasibility to developers
of affordable housing is a function of the city, location within the city, type of project being built and also the
construction technology employed.
In India, it is appropriate to judge the affordability of a home on three broad parameters - the monthly income of
prospective buyers from the target segment, the size of the home and, of course, its price. There is another element
that should be mentioned, namely the target clientele itself. We tend to look at the word 'affordable' solely in terms
of the LIG (lower income group) segment. For this segment, affordable housing would mean 200-300 square foot
dwellings priced at between 7-12 lakh. But what about people who earn more than the average factory labourer but
still cannot afford to buy a decent 1 BHK flat of 300-450 square feet within ten to fifteen kilometers of their
workplaces? They too need affordable housing - housing appropriately priced for the middle class. The home buyers
in this segment can afford to buy flats in the price range of Rs. 30-35 lakh via home loans.
Obviously, they expect a certain standard of living, comforts and facilities for this expense. However, but even such
flats are hard to come by in our larger cities.
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Today, around 30% of India's population lives and works in urban areas. This means that they occupy less than 2%
of the land available in the country. If we zoom in on Maharashtra, it emerges that close to 60% of the overall
population lives in urban locations. Distressingly, a closer look at a city like Mumbai reveals that over 50% of its
citizens live in slums. Mumbai's slums occupy less than 4% of the land available in the city.
Despite everything being said on the matter, the shortage of affordable housing in India is getting worse instead of
better. The country's urban population of 285 million has multiplied itself by five over the last half century. It is
projected that it will continue to increase at this fast pace, and that 50% of all Indians will be living in urban areas by
the end of the next three decades. So, if the shortage for housing for the lower income segment stands at 25 million
today and there is no increase in the pace of supply of affordable housing launches, what will this figure look like in
30 years?
Let us look at the situation from a real estate market point of view. There is, in fact, a gigantic market for affordable
housing in India. Currently, it is valued at anything between Rs. 5-10 trillion. What is really being done to address
this huge market - especially the one constituted by the ever-growing middle class? There are ne(t to no government
incentives for projects with flats in the Rs. 20-25 lakhs bracket.
The population growth in India's rural areas in the present decade is around 18%, and over 30% in the urban areas.
This pattern of urbanization is seen as encouraging, since it seems to indicate that India will attain the global
urbanization standard average in the course of the next decade. However, it is also true that this upsurge in our cities'
population is putting available civic structures like public transport, water supply, drainage, sewerage and obviously
the supply of housing under severe pressure. This raises the question - how are India's real estate developers
addressing the problem of insufficient infrastructure in and around their projects in the main cities? The fact is, they
can't do much.

Fig. 2: Affordable housing shortage in India
2.3 How Can A House Be Made Affordable:
Now, the very first question that may arise from this discussion is that how on earth could we make a house
affordable in this age of skyrocketing prices for consumers? One thing is clear, the land prices are touching heavens
and we have no control whatsoever on the hike rate.
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But we have other things in our reach. How? The answer is very simple.
There are numerous building materials and building techniques (both traditional and innovative)
Which, while being simple to procure on one hand are also functionally sound to be used in construction.
Interestingly, many of these materials and techniques are extremely eco-friendly and much cheaper than our normal
construction materials and methods. The result being a simple, eco-friendly and cost-effective solution to housing
problem, especially for the urban masses. Following is the list of some these extremely useful materials and
techniques.

III RAT TRAP BOND MASONRY
The rat trap bond is a masonry technique, where the bricks are used in a way which creates a cavity within the wall,
while maintaining the same wall thickness as for a conventional brick masonry wall. While in a conventional
English bond or Flemish bond, bricks are laid flat, in a Rat trap bond, they are placed on edge forming the inner and
outer face of the wall, with cross bricks bridging the two faces. The main advantage of Rat-trap bond is reduction in
the number of bricks and mortar required as compared to English/ Flemish bond because of the cavity formed in the
wall. The cavity also makes the wall more thermally efficient. This also reduces the embodied energy of brick
masonry by saving number of bricks and the cement-sand mortar. It is suitable for use, wherever one-brick thick
wall is required. Since its original dissemination in Kerala in the 1970sby architect Laurie Baker, rat trap bond has
been extensively used in every category of building from large institutional complexes, community buildings.
Government offices/village panchayats, individual homes both for high income and middle income and also in
government supported EWS housing programs. The following figure shows the basic layout difference in the
traditional English/ Flemish Bond Masonry methods Vs Rat Trap Bond Masonry.

Fig.3: Various Bonds in Brick Masonry
3.1 Construction Details
The following Flowchart explains the general schematic of the wall construction process using Rat Trap Bond
Masonry:
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Chart 1: How chart fin- Rat Trap Bond Masonary Construction Process

3.2 Benefits & Issues
1.

By adopting this method of masonry, you can save on approx. 20-35% less bricks and 30-50% less mortar;
also this reduces the cost of a 9 inch wall by 20-30 % and productivity of work enhances.

2.

For 1 m3 of Rat trap bond, 470 bricks are required compared to conventional brick wall where a total of
550 bricks are required.
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3.

Rat trap bond wall is a cavity wall construction with added advantage of thermal comfort. The interiors
remain cooler in summer and warmer in winters.

4.

Rat-trap bond when kept exposed, create aesthetically pleasing wall surface and cost of plastering and
painting also may be avoided.

5.

Rat trap bond can be used for load bearing as well as thick partition walls.

6.

All works such as pillars, sill bands, window and tie beams can be concealed.

7.

The walls have approx. 20% less dead weight and hence the foundations and other supporting structural
members can suitably be designed, this gives an added advantage of cost saving for foundation.

8.

Virgin materials such as bricks, cement and steel can be considerably saved upon by adopting this
technology. It will also help reduce the Embodied Energy of virgin materials and save the production of
Green House Gases into the atmosphere.

9.

In case for more structural safety, reinforcement bars can be inserted through the cavity till tile foundation.

There are some issues though which have to be dealt with or kept in mind before commencement of construction
work during the planning stage. These are mentioned below:
1.

Service's installations should be planned during the masonry construction if not exposed.

2.

It is most suited where good quality bricks with straight and sharp edges are available -better avoided when
good quality and uniform size bricks are not available

3.

If the mason is not skilled enough, cement mortar can get wasted by falling into the wall cavity.

4.

Needs pre-planning in case of concealed electrical conduiting because chasing brickwork, like in
conventional practice, is not possible. However, this can be taken care of by identifying location of wiring
and plumbing in the design and planning stage, so that solid courses of brickwork may be provided in
masonry where the conduits will run.

3.3 Performance Validation


Rat trap bond can be very easily adapted for earthquake/seismic strengthening i.e. provision of horizontal
tie bands and vertical reinforcement in the brickwork cavity.



The rat trap bond technique has been validated by the Department of Civil Engineering, Anna University
Chennai. The results conclude that "the rat-trap bond wall can be safely used for low cost housing having 2
storey with short span not exceeding 4.2 m and with storey height not exceeding 3 m, using bricks of
minimum compressive strength 50 kg/cm2 with cement mortar 1:3.



Rat trap bonded brick masonry has been widely used in all parts of the country. Its excellent weathering
over the past 30 years is the best performance guarantee. Importantly, an unplastered brie' wall in rat trap
bond masonry requires very little recurring maintenance cost since there is no external plaster/painting.
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IV DESIGN AND CONSTRUCTION
Rat-trap bond masonry can be used to construct a small double storeyed residential building in load bearing
construction, using the specific construction details which are followed in this technique. The principal requirement
for rat-trap brickwork is the availability of good quality bricks.

4.1 The Guiding Principle
The following can be taken as guiding principle for strength of bricks for Rat-trap brickwork:
The data presented here is for Short Span not exceeding 4.2 meters, and Roof/ Floor Loads as per IS 875.

Table 2: The Strength Requirement Guide
Sr. No.

Type of Building Construction

Recommended Compressive Strength of Bricks
Best Practice

Minimum Allowable

1

1 Load bearing, double storied

More than 50 kg/cm2

40 kg/ cm2

2

Load bearing, single storied

More than 40 kg/ cm2

35 kg/ cm2

3

Infill masonry in frame structure, no

Minimum 35 kg/ crn2

--

restriction on number of storey

4.2 The Criteria for Selection of Bricks
• Although regional variations in the size of bricks are inevitable, the acceptable sizes for the bricks (in the Indian
context) are — Length 220-250 mm, Width 100-115inm and Height 65- 75mm.
• The brick should be rectangular with straight and sharp edges.
• It is important that there should be uniformity in the brick size, so that the brickwork can be designed and
constructed in a modular pattern and has good strength and finish.
For mortar, the cement-sand proportion depends on the quality of the brick and the building design which
determines the load on the masonry. As a guiding principle, a 1:5 (cement:sand) mortar is recommended for
compressive strength of brick not less than 50kg/cm2 and 1:4, if the strength is between 35-50 kg/cm2. A thickness
of 1/2" is recommended for the mortar joints, however, a slight reduction in the thickness of vertical joints is
allowable because the contact area is much smaller at the side of the brick than at the bottom and top. Care must be
taken to ensure that the entire vertical joint is filled with mortar; otherwise the brick masonry wall will be prone to
leakages.
As per design principles of conventional masonry, the corners and the openings represent the weak areas in masonry
and should be designed for adequate strength, depending on factors like building design and the seismic
strengthening requirements. Therefore, all masonry corners and ends of openings in rat-trap brickwork are
constructed solid, without any cavity.

355 | P a g e

4.3 Modular Design
To ensure maximum advantage of the technique, it is preferable that the masonry is designed in a modular pattern at
the design stage itself, after the prevailing brick size available for use has been ascertained. For best rat-trap
brickwork, there should be no half bricks/ quarter bricks used in brickwork, unlike their common use in
conventional brickwork. This will disturb the staggering of joints in rat-trap brickwork and affect the integrity of
brickwork.

Fig. 4: 1 Module of Rat trap Bond Masonry

Fig. 5: Modular Design of Rat trap Bond Masonry
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V COST ANALYSIS, ADVANTAGES AND COMPARISION
5.1 The Cost Breakup:
Following is a general cost breakup of a brick masonry built in Rat Trap Bond.

Fig. 6: Cost Breakup
As we can see the major component of the cost involved in the construction is the cost of bricks i.e. about 60 %,
followed with Skilled Labour (16%) and then Cement (14%).
Hence, the saving in the required quantity of bricks attained in this masonry technique goes a long way in achieving
cost-effective housing solution to the public.

5.2 Labour, Material & Cost Savings:
For having a general idea of the savings that can be obtained on a normal basis by switching from conventional
brickwork to Rat Trap Bond Masonary technique is given below.
Following assumptions are made for the given calculations:
1. Number of Storey : 2
2. Plinth Area : 100 Sq.m
3. Total Brickwork : 70 Cu.m
4. Class of Bricks used : Class I
5. Sand Grading : Moderately Coarse/ Not too fine
6. Mortar Ration : 1:4
7. Basic Rates of materials : Cement = Rs. 275/ Bag
Sand = Rs. 1770/ Cu.m
Bricks = Rs. 4000/ 1000 No.
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Table 3: Savings in Materials
Sr. No.

Description

Unit

Savings
In units

In Percentage

1

Cement

Bags

78

57

2

Bricks

No

5599

19

3

Sand

Cu.m

13

61

Table 4: Savings in Cost
Sr. No.

Description

Unit

Savings
In units

In Rs.

1

Cement

Bags

78

21450

2

Bricks

No

5599

22396

3

Sand

Cu.m

13

23010

5.3 Embodied Energy Saving
Embodied Energy is the sum of all the energy required to produce any goods or services, considered as if that energy
was incorporated or 'embodied' in the product itself. The concept can be useful in determining the effectiveness of
energy-producing or energy-saving devices, or the "real" replacement cost of a building, and, because energy-inputs
usually entail greenhouse gas emissions, in deciding whether a product contributes to or mitigates global warming.
One fundamental question is: does the device produce more energy or save more energy than it took to make it?
Embodied energy is an accounting method which aims to find the sum total of the energy necessary for an entire
product life-cycle. Determining what constitutes this life-cycle includes assessing the relevance and extent of energy
into raw material extraction, transport, manufacture, assembly, installation, disassembly, deconstruction and/or
decomposition as well as human and
secondary resources. Different methodologies produce different understandings of the scale and scope of application
and the type of energy embodied.
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Fig: 7: Embodied Energy Sayings
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Comparison And Advantages Of Rat Trap Bond
Advantages:1) By adopting this method of masonry, you can save on- approx. 20-35% less bricks and 30-50% less mortar; also
this reduces the cost of a 9 inch wall by 20-30% and productivity of work enhances.
2) For 1 m3 of rat trap bond, 470 bricks are required compare to conventional brick wall where a total of 550 bricks
are required.
3) Rat trap bond when kept exposed, create aesthetically pleasing wall surface and cost of plastering and painting
also may be avoided.
4) Rat trap bond can be used for load bearing as well as thick partition walls.
5) Rat trap bond wall is a cavity wall construction with added advantage of thermal comfort. The interior remain
cooler in summer and warmer in winters.

Cost Saving
Material saving per m3: Rat trap bond VS. Convention) brickwork
• 1.11 bags(57% saving) = Rs 288/m3 saving in cement cost.
• 80 nos. of bricks(20% saving) = Rs 576 saving in brick cost.
• 40.18 m3 less sand (61% saving) = Rs 13/m3 saving.

VI CONCLUSION
Housing is the basic need and right of all human beings. During our ages, due to tremendous rise in property market
rates, the dream of common middle class and lower income group people remains a dream, as the reality of nonaffordability is bitterly painful. Many efforts at governmental levels have failed to alleviate the problems of the
common people's housing shortage which continues to grow at an alarming rate. The shortage we see today is not
about housing itself, it's actually about `Affordable Housing'
Fortunately enough, the solution to affordable housing shortage (especially urban) is within our reach. We cannot
control the hikes in the land rates, but Endeavour to minimize the costs of construction by switching to some simple,
cost-effective building materials and technologies. One such solution is the use of Rat-Trap Bond Masonry
Technique.
It's simple, and easy to construct and effects into an overall savings of about 23 % in the costs in comparison to
conventional brick work, while also reducing its impact on the environment by achieving a huge saving in the
embodied energy consumption.
We think that this is the need of the hour that our governments take up this issue on war-foot level and promote and
subsidize as much as possible the use of such green, environment-friendly and cost-effective technologies.
This will help today's common man to bring the house of his dreams a reality.
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ABSTRACT
We have designed housing for 1 million people in India. You might be asking yourself, once you see our
pavilions and techniques we have developed to build a new sustainable industry you'll want to contribute.
Honeycomb Village is light, modular, and affordable pavilions set on a raised platform to create a clean and
healthy environment for people. This semi-permanent housing can be lifesaving, a stepping-stone for millions of
people who need quality housing for a limited time anywhere in the world.

Keywords : Affordable, Modular, Sustainable, Semi-Permanent Quality Housing

Fig. No. 1
I. INTRODUCTION
We’ve placed self-supported tensile structures on a honeycomb platform. The raised floor (from Chip Fab
design) integrates utilities below deck. The roofs harvest rainwater and capture sunlight to generate electricity
(via photo-voltaic). Crucial to people’s health is indoor plumbing and sanitary conditions on-deck. Inside each
Community Pavilion is plumbing in bathrooms and kitchen. Bio-dig esters (located below deck) transform the
contents of the sanitary system into cooking fuel, irrigation water, and fertilizer. All these standardized systems
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are combined into a sustainable model for both house and a village that’s scalable.
Honeycomb Village is completely modular from set-up to dismantle from deck to roof, and no tools are required
for assembly. After each use HV can be disassembled and packed into standard containers and shipped
anywhere around the world. Sustainable, Modular, Safe, and Healthy: a recipe for promoting people’s lives with
dignity and we’re here to prove it!
Some believe poverty is rooted in people, whether in slums or uprooted by disaster; people tainted by poverty
will remain in chaos or homelessness. I believe there are thresholds throughout human history. Thresholds that
bar many people from making significant changes in their lives.
One significant threshold is the barrier many people face in their lives to reach permanent housing from
destitution or despair. From the lowest rungs this stretch is too great, the cost too high, the treadmill of life
doesn't allow them to make ends meet, and battling unsanitary surroundings saps their health and will to do little
more than let them survive, and for all-too-many, not even that.
Honeycomb Village can provide safe, efficient, and affordable housing to people in need or displaced by
circumstances. They’ll have a direct role raising pavilions in which they live and in-turn housing people around
them. This constructive act may build skills, engender a sense of ownership and responsibility, and promote
their contribution to society. The ultimate goal of improving surroundings is have people live investing their
time, energy, and money in themselves. Self-worth may single most important stance against poverty. People
who elevate themselves and clear that “threshold” of poverty in a few, smaller steps may lift society with them.
A society that abandons its responsibility to promote a safe and healthy infrastructure will carry the reproductive
weight of human neglect.

II.CONCEPT EXPLAINED
India’s Ministry of Housing: Poverty Report* describes the multidimensional challenge of people trying to work
themselves out of poverty and highlights the fact that “Deprivations are Cumulative”. Honeycomb Village
(HV) addresses this 3-legged stool of residential, occupational, and social vulnerable population through
pavilions for housing, education, and medical services set on a raised platform to create a clean and safe
environment. This is a solid “leg-up” for people at the lowest rungs of the ladder and relief from the “massive
opportunity costs” slum living extracts from society every day. This global challenge is not specific to any
country. We can demonstrate leadership through creating quality, safe and affordable semi-permanent housing
and start a new housing industry. HV satisfies the most basic human needs and may provide a transitional
solution for slums, disaster sites, humanitarian relief, or festivals and other short term needs with a mobility that
allows us to ship this “village” anywhere in the world.
Internal migration in India, from small towns to big cities (Mumbai) the infrastructural stress of too few utilities
for too many people is a crisis in the making for everyone. At the hub of this nexus and comprehensive to those
three vulnerabilities can be a village of pavilions that house people and integrate their needs. From a range of
Pavilion types, to sustainability utilities, to way finding system of paths and roadways for circulation, to the
walk-off ramp and a clean platform all contribute to a quality of life with integrated essential elements in a
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singular flexible design. To illustrate the importance of the raised platform let’s start with circulation.
Around every Pavilion are paths made of the same modular hexagonal decks forming the continuous platform
that steps/ramps up and down following the topography with plazas and openings for existing trees. Honeycomb
Village has std. 8’ wide paths. The village is gridded with secondary routes (E-W) and primary roads (N-S) for
circulation. The E-W routes are 16’ wide, and the N-S roads are a one-way network 32’ wide. The roadways are
for essential services that require vehicles for food distribution, ambulance/fire/police, and sanitary. Utilities run
downhill in the space under the platform with regular access at points under the platform. Utilities use gravity by
aligning pavilions in a row downhill from each other. Around HV is a Walk-Off Ramp. As people and vehicles
traverse the rough/tacky surface of the ramp the dirt that is typically “tracked-in” is removed before entering the
platform. Honeycomb Village is designed to be a clean living environment for a transitional time. This new
industry integrating housing, medical, and occupational/educational services may be its most sustainable quality.
A private/public partnership in HV may be a great investment of a society unto itself.

III.PROPOSED STRATERGY
This proposal is Phase One of Sunlight’s strategy to build an integrated semi-permanent housing industry based
on my experience developing the Nanotech industry in New York State. Many temporary housing solutions
from pup tents to mobile homes require people to carry in every liter of water. Housing with plumbing, sanitary,
electricity, and good circulation is essential. HV is designed to efficiently introduce and maintain a safe
environment for populations at various scales and in a range of locations in India and around the world. The
modular design allows wide variation that may span cultural conditions and the prototype will test and
demonstrate.
Phase One: to complete the prototype (4 Months) of Honeycomb Village (outlined in the brief) to test
manufacturing, assembly, use, portability, durability, effectiveness and efficiency of semi-permanent housing on
a small scale
Phase Two: Continue to develop the vertical integration we have started with housing stakeholders from the
client’s perspective in partnership with both public and private realms on a medium scale deployment of 1,000
Pavilions.
Phase Three: to scale production of 10,000+ Pavilions in the succeeding years.
Sunlight based HV on modular Hexagonal Pavilions each enclosing ~166 sq. ft. Phase One will build 3
Pavilions of Honeycomb Village that include: 1 Community Pavilion, 1 Tele-Clinic, and 1 Forum Pavilion
(Appendix C, Slides 8-9). These 3 Pavilions stand on a platform supported a few feet above the ground by a
space frame. The pavilions are designed to be set-up without tools or fasteners so any 10 people in the world
can, in a few hours with a little help, assemble a pavilion that sleeps 40 people. HV provides systems for
generating and distributing water, sanitation, and electricity. One Community Pavilion (CP) accommodates ten
people in each of 4 Living Pavilions that comprises a ring made of 6 hexagon-shaped pavilions with a 7th in the
middle. Each Pavilion encloses 1,165 sq. ft. The other two Pavilions, Tele-Clinic, and Forum, utilize the
modular quality to divide space according to their programmatic needs.
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Brief on how the problem will be addressed. Descriptive in nature of the implementation strategy with emphasis
on the core aspects of strategy. Details of how the implementation approach is innovative/superior as compared
to existing approaches.

IV.HISTORY
Honeycomb Village was born in 2015. I was invited by the Massachusetts Institute of Technology- Media Lab
to attend a 1 week conference in India. After the first week MIT-ML asked that I extend my stay to build
Honeycomb Village. A year may be to short to realize a project of this magnitude, so I've committed to stay
indefinitely. I brought a semi-permanent housing concept and the design to serve up to 1 million people for
Kumbh Mela (the world's largest human gathering). Since the day I set foot in India, hundreds of people from
students to professionals have volunteered their time and effort to work for change and have helped shape
Honeycomb for uses that are most appropriate whether for Hindu Festivals, disaster relief, or internal migration.
A. Competition, Risks and Challenges
What other semi-permanent housing solutions are already available? From Pup-tent to mobile-homes when you
need 1 liter of fresh water you have to walk and carry water back each time you run out. There are too few
solutions that incorporate indoor plumbing, proper sanitary waste management, and sustainable utilities in an
affordable solution. Most simply do not adequately provide necessary utility service.
We’ve detailed Honeycomb to be a safe and reliable platform. From careful drawings, to modeling site
conditions, our efforts have been designed to document logistical steps from manufacturing through
deployment.
The challenge of designing Honeycomb Village was to integrate all the basic services within each pavilion and
throughout the village. Making a sustainable infrastructure affordable is meeting the challenge. The price
estimate will be confirmed and economies of scale will bring them down. The raised platform is a proven
solution in high-tech industries around the world. Data centers, ChipFab's, and other process industries have
developed and tested the functionality of access floor services. But, how will these "high-tech" services work in
housing? Therein lies some risk. To residents these utility lines are invisible. The utility infrastructure will only
be accessible to platform maintenance staff of Honeycomb Village.
Critics say we risk not providing 100% utilities sustainably. We use the 80/20 rule throughout Honeycomb
Village (HV). Rain Harvesting, PV's and bio-digesting are goals, not sole ideals. Locations will have some
resources available. When there's no rain in Ujjain, trucks can deliver water and plug into the central water line
of HV to top-off our tanks. When the Photo-Voltaic (PV) micro-grids supply is outstripped by demand our
network is connectable to a central utility or generators to re-charge our batteries. We call it being pragmatic.
Save where you can, use when you must. This dovetails with our approach to form a Public-Private-Partnership
with institutions to promote sustainable utilities and a manageable infrastructure. Good housing design is
applied to all components of HV for maintainability, fire-resistance, safety, and accessibility.
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V. MATERIAL USED
We have been researching over the types of materials required, considering safety, aesthetic , life of material
and ability to resist natural forces for betterment of people.
We are building walls of aluminum sheets so that the theft of things can be prevented and minimized, as we all
know this material is hard for cutting and can resist wear and tear.
We are using Bamboo as most supportive material in this type of housing they work as horizontal and vertical
spanners supporting walls .We are using tensile fabric for roofing, this material can be used and stretched
anyhow as per need. We are having bio-degradable systems in our housing so that the sanitation problems are
looked after and it is well treated. We are also using solar panels so that the house can generate its own
electricity and don’t need to depend on government resources. We are also treating water to make it safe for
drinking as well as for other purpose. We are having rain water fetching roofs so that the house generates
enough water for its needs. We are using Fiber glassed foam for the flooring purpose , which can resist fire upto
certain limit considering it as factor of safety. All the material used above are chosen to be safest compared to
any other material. This were tested before and were found to be satisfactory in technical terms of ability to
resist wind load , strength , tension and various other tests.

Fig. No. 2

VI.ENDORSEMENTS
Project / Career / Academic / Personal:
Dr. Ramesh Raskar- Associate Professor, Head of Camera Culture Group Massachusetts Institute of
Technology- Media Lab
“Mr. Knox's expertise and experience in engineering, architecture, and urban design would be valuable in
contributing to this year's success in Nashik. His design and architectural experience gives Mr. Knox a
systematic understanding that will facilitate his teaching, mentor ship, and promote a design for temporary
housing that may ultimately benefit people around the world.
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Dr. Pankaj Parashar- MBBS, PhD Indian Institute of Technology, Delhi/ AIIMS New Delhi
“As a medical professional and medical technologist I see Honeycomb Village as a balanced environment for
serving people’s needs. Integrating Tele-Clinics and Educational Forums into the network of housing shows
foresight that is essential to successful urban plan designed to lift people beyond their situation in life. The
design of the structure is such that it is easy to maintain the necessary hygiene and sanitation in these pavilions
of the Honeycomb Village, making them an ideal place for Tele-Clinic services. ”
Aria Ohi, Mumbai India
When I first heard about the HoneyComb Village concept, I was amazed. I never imagined that this type of
well-thought through "semi-permanent" housing concept is possible! In India, we have huge problems when it
comes to housing for the poor. This type of concept could be an answer to our current situation. This model will
not only provide housing to the poor but can actually build industry, create jobs and provide a stepping stone for
them to reach permanent place to live. What I like the most about HV concept is it's architecture and color
coding system. It's unique and easy to understand for both the literates and the illiterates, which is extremely
important. This kind of housing concept should not only be looked at during some kind of disaster.
Christopher Hitchens- Author
“There are writers I admire for their sensitivity to the place and context in which they write. Scott has a similar
understanding and command of the contemporary condition within his field and the historical applications. The
proposals he has authored, his research and development, and his attention to detail show a strong commitment.
I would recommend few candidates to contribute to the restoration of the Parthenon (knowing the Parthenon
marbles from my own research and writing), but Scott is an exception. I can think of no better candidate and no
better use of today’s science and technology than in the service of such a noble cause.”
Dr. Manolis Korres- Parthenon Head Architect, Committee for the Conservation of the Acropolis
Monuments, Athens, Greece.
“Specifically, due to the position I have held for many years in connection with the Parthenon reconstruction I
constantly receive visits and correspondence from individuals …who aspire to make a contribution to the work
of the Parthenon. The volume of these requests is very high and given that the time that I can devote to them is
limited I only concentrate on the ones that are most promising. Among those that I regard as the most serious
proposals is the one submitted by American architect Mr. Scott B. Knox for the production of primary digital
documentation of the Parthenon with actual on-location use of laser scanning techniques to produce a highresolution three-dimensional computer model.”….” I wholeheartedly support Mr. Knox, not only because I
know precisely what useful purpose it will serve but also because, following a careful study of his
accompanying documents, I concluded that both he and his associates have the required technical know how and
the proper professional attitude. ”
VII. CONCLUSION
Thus we conclude by saying that Honeycomb Village is a very efficient way of living and occupies very less
space as well and also could be transported and set up at any place in few hours even by a non-technical person.
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We also conclude that Honeycomb Village is a very modern construction method and is very useful at places
where urgent housing for people is needed in less time like where flood occurs or earthquake. It is a cheap
construction and the way finding system helps people to easily find their pavilion if they are lost or not able to
remember their pavilion number. It eliminates the cost which is 20-25% of the buildings total cost by using
space frame which helps support the base of the rooms and is a place for pipelines and electric wires
fitting/transportation around the total area. It is built in such a way that there would be no traffic at all even if
there is an accident or any other relevant problem. The whole Honeycomb Village can be folded up and put into
containers and can be transported easily. In this whole housing scheme not even a single nut and bolt is used.
VIII. NEWS AND EVENTS
United Nations International Council for Caring Communities (March 1, 2016)
Google Moonshot, Bangalore. Mentor- Sr. Arch./Urban Designer (Oct. 2015)
INK Live, Mumbai Speaker Housing for 1M (Oct. 2015)
MIT-IIT Kumbathon Mentor- Sr. Architect/Urban Designer, Nashik (July 2015) Wolfram Mathematics
Conference (2010), Wolfram Alpha Launch (2009), National BIM Conference (2007), National Building
Museum (2001), U Penn Parametric Design Conference, (2002), World Monument Fund Contributor (2004),
AIA-DC, NY Chapters (1998-2002). University of Illinois- Alternative Energy Conference (1991)
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ABSTRACT
In present scenario the fossil fuels are diminishing day by day and the demand of the power is more than the
supply. By 2050, the fossil fuels will diminish. Major consumer of fossil fuel is vehicle. In conventional
vehicles energy conservation is difficult. To conserve energy, modern automobile technology is moving toward
electric vehicle but electrical vehicle have a major drawback of availability of charging station. This drawback
can be overcome by an advanced parking scheme employee’s vehicle to grid connection.in advanced parking
scheme when an electric car is parked, energy may be withdrawn from grid or supplied to grid depending upon
requirement of car battery .The one of the way to conserve and provide energy to grid by advanced parking
scheme by Vehicle-to-grid (V2G). Vehicle-to-Grid (V2G) presents a mechanism to meet key requirements of
the electric power system, using electric vehicles when they are parked and underutilized. So in parking smart
wired/ wireless charging and discharging battery of the vehicle with two way communications available
between the vehicle and the grid and renewable resources such as wind, solar and piezo In addition with light
sensors are employed to conserve energy. This generated and conserved energy will provided to grid.

Keywords: Vehicle-To-Grid(V2G), Renewable Energy Sources, Motion Sensors
I INTRODUCTION
In present scenario the fossil fuels are diminishing day by day and the demand of the power is more than the
supply. By 2050, the fossil fuels will diminish.
In smart parking system by using different methods to reduce the consumption of fossil fuel and electrical
energy.
In smart parking generation of electricity is possible by using renewable sources (solar, wind, piezo [4,2] and
vehicle to grid (V2G) [1].Smart parking system supports to grid to fulfill the requirement of energy in peak
hours [3].
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II METHODS AND MATERIAL
In smart parking system conservation and generation of energy can be done by various methods as they are
following

2.1Vehicle to grid
In parking system when electric vehicle is park in the parking, since there is no use of electric vehicle batteries
use for the electricity flow from the battery to the grid [1].
In smart parking twoway communications is possiblebetween vehicle to grid and grid to vehicle

2.1.1How Vehicle To Grid Is Work?
The power generated from various sources such as renewable sources and conventional energy sources and this
power distributed through grid. This power can be used to charge electric vehicle in smart parking system [1].
The battery of electric vehicle is utilized to fulfill the energy requirement during peak hours [3]
2.1.2How tofulfill the energy requirement during peak hours?
In vehicle to grid system electric vehicle can be used as a storage device. This stored power can be utilized to
feed electric grid during peak hours [3].

Fig.(1) Load curve (Time of day tariff)

Fig.(2) Time of day tariff energy charges per unit
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For example, in industrial sector from above graph during time 1-5 energy demand(MW) is less and energy
charges for per unit is also less at this time battery of vehicle is charged at low cost.
And during time 18-22 in peakhour’s batteries energy is fed to the grid to support to grid

2.2 Renewable Energy Sources
2.2.1 Solar
Solar energy most reliable, cleanest and easy to available form of renewable form of energy. Solar powered
photovoltaic (PV) panels to convert solar energy into electric energy [4].
In smart parking the roof of the parking is covered with the solar panels. Especiallyduring sunlight hours of 9
a.m. to 3 p.m. more energy generated during this time.
This generated energy is fed to the grid to fulfill the energy requirement.

Fig.(3)Electricity generation by solar (By placing solar panels on roof of parking )
2.2.2Wind
Wind energy most reliable, cleanest and easy to available form of renewable form of energy. Wind turbine
convert wind energy into electric energy [4].
In smart parking wind turbine is installed to convert wind energy into electrical energy and this generated
energy is fed to the grid.
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Fig.(4)Electricity generation by wind (by installing wind turbine in parking)
2.2.3

Piezo

In piezo electric electricity is generated when vehicle is pass over the speed breaker
The Kinetic energy of moving vehicles can be converted into mechanical energy of the shaft through rack and
pinion mechanism [2]. This shaft is connected to the electric dynamo and it produces electrical energy
By installing piezo speed breaker in parking electrical energy is generated and this energy is fed to the grid

III BLOCK DIAGRAN

Fig.(5).Block diagram of electricity generation through Speed breaker
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Fig.(6)electricity generation through Speed breaker(by piezo)
3.1

Energy conservation by motion sensors

To control the parking lighting automatically turns on and off whenever need and save energy
Motion sensors automatically turn on whenever they detect the motion. They are very useful for utility lighting
and outdoor security, because in dark the light isneeded only when peoples are present.

Fig.(7) passive infra-red(PIR)motion sensor forenergy conservation

3.2

Anti-theft smart Parking

In parking system automatic gate open and closing is provided by RFID. Only RFID registered vehicle is allow
to enter in parking and for non- registered vehicles Master Key is use to operate parking gate. This master key is
provided to authorize person to operate the parking gate.

Fig.(7)EM-18 RFID Reader Module with RFID tag for security purpose
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3.3

Wireless charging

To charge electric vehicle plug is always required. In smart parking system wireless charging system is provided
in parking system.In wireless charging mainly two components is required. That is primary coil and secondary
coil. Primary coil is located at ground pad and secondary coil is inside in the vehicle

Fig.(8)wireless charging in smart parking

Fig.(9)wireless charging in smart parking
IV MATERIAL
SR. No

Materials

1

Arduino Uno ATmega3p

2

Buck Boost Converter

Specifications
I.

Operating Voltage 5V

II.

Digital I/O pins:14

III.

Analog input pins:6

I.
II.

Input voltage 3-34 volt
Output voltage 4-35 volt
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3

EM-18 RFID Reader Module

I.

Input voltage 5 volt

II.
4

Step up Transformer

I.

Primary voltage 12 volt

II.
5

passive infra-red(PIR)motion
sensor

Card detect range 3-8 cm

I.

Secondary voltage 230 volt
Operating Voltage Range: DC 4.5-

20V

V CONCLUSION
In ordinary parking system there is no energy generation and conservation is possible but in smart parking
system both generation and conservation of energy is possible which is useful.
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ABSTRACT
This paper is all about making safe driving system of vehicle for drunk drivers. This system aims to minimize road
accidents due to drunk driving and making vehicle driving safer than before. This is implemented using alcohol
detection sensor, motors and mechanical linkages. The proposed system is compact and less costly with the mere
need in future. The purpose of this project is to develop vehicle accident prevention by method of alcohol detection
in an effort to reduce drunk and drive under the influence of alcohol. The system provides unique method to curb
drunken people. Before the authors researched and work on system many accidents occurred nearby 68% accidents
occurred in the world due to drunk driving, which caused loss of valuable human life. It is unique method to curb
drunken drivers by means of alcohol detection system. The system usesMQ3 sensor, stepper motor, linkages and
buzzer etc. In the world nearby 0% vehicle are using this system for road safety. Anintensive system against drunken
driving is the need of hour to promote road safety. It is important to initiate the necessary steps to achieve this by
overcome the challenges.

Keywords:-Mq3 Sensors, Road Safety, Drunken Drivers, Mechanical Linkages, Blood Alcohol
Concentration (BAC)

1. INTRODUCTION
In an international survey conducted by WHO which reserved that about 70% of road accidents in India occurs due
to drunk driving. Accidents due to drunk and driving are major problem in India. About 40% major accidents are
due to drunk driving in survey conducted by AIDC (Alcohol and Drugs Info Centre.) The risk is mainly to young
male drivers due higher BAC. Driving skills deteriorate due to alcohol consumption. After drinking alcohol the
power of judgment of driver gets hampered which is a threat to road safety due to this there is more than 70% of
chances of accidents and getting aggressive and indulging in road accidents .Through some efforts we can definitely
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reduce accidents due to drunk driving considering the curbs of following new evolution of accidents prevention
system caused bring a revolutionary change to mankind.

II CURRENT SCENARIO
In 2015 , India recorded 4, 34,000 road accident the highest number of deaths in the world. The World Bank trends
put this figure at 2,00,326 annually About 5,20,000 road accident injuries and 2,90,220 road accidents occurred in
2013. About 56 accidents per hour (one accident per minute). If a person meets with a road accident in India, there is
an over 30 percent chance of death. Around 52 per cent of the people who die in India are males in the most
productive age group of 20 to 50 years. The number of people killed has increased four times from 2010 to 2015.
A major contributor to traffic deaths in India is drunk driving, which is responsible for 70 percent of road fatalities.
India accounts for about 10 percent of road accident fatalities worldwide. An estimated 12,75,500 persons are
grievously injured on the road every year. Professionalism in driver training is absent, proportion of untrained
drivers is continually on the rise and a positive driving culture is lacking.
In 2015, India recorded 1,55,200 road accidents deaths highest in the world. The world trends put this figure at
2,00,500 per annum. If person is found guilty of drinking alcohol and driving with little amount of alcohol content in
blood a liable fine condemning to 6 months of imprisonment or fine of rupees 2000 or both. It is found that the
checking in vehicles becomes more difficult for the goons.

III WORKING PRINCIPLE
In this project we have used an alcohol detecting sensor in vehicle in which senses and sends input signals to
operational amplifier magnifies it and automatically stops the fuel supply or spark plug with the help of mechanical
linkages. It prevents the vehicle from starting. This system is aimed at making vehicle driving safer than before. This
is implemented using alcohol detection sensor and MECHANICAL LINKAGES to stop the vehicle. The purpose of
this project is to develop vehicle accident prevention by method of alcohol detector in an effort to reduce drunk and
driving under the influence of alcohol. This system has an alcohol sensor embedded on the steering wheel of the car
whenever the driver starts the vehicle; the sensor measures the content of alcohol in his breath and diectly switches
off the car if he is drunk. In this system the sensor delivers an output signal, this signal is further magnified and
output of sensor is fed to an electric motor (actuator) and it automatically locks the vehicle by MECHANICAL
LINKAGES and then a buzzer starts buzzing.

IV PARTS OF A SYSTEM


Alcohol sensor



Stepper Motor



Transformer



Reservoir



Mechanisms
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4.1 Alcohol Sensor
a)

This alcohol sensor is for detecting alcohol concentration.

b) It has a high sensitivity and fast response time.
c)

The sensor needs 5V power supply to operate.

4.2 Stepper Motor
a)

A stepper motor is a DC electric motor that divides a full
rotation into a number of equal steps.

b) In our project the stepper motor is used to move the
mechanical linkages.

4.3 Transformer
a)

It transforms power from one circuit to another without changing its
frequency but may be in different voltage level.

b) Working principle of transformer is very simple. It depends upon
faraday’s law of electromagnetic induction.

4.5 Reservoir
a)

The plastic tank is used as a reservoir in which fuel is stored

b) There plastic nozzle is attached to reservoir.

4.6 Mechanisms: Butterfly valve:a)

Butterfly valves generally favored because they are lower in cost to
other valve designs as well as being lighter in weight, means less
support is required.

b) The disc is positioned in the center of pipe; passing through the disc is
rod connected to the actuator on outside of the valve.
c)

Rotating the actuator turns the disc either parallel or perpendicular to the flow.
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 Linkages:-

V ADVANTAGES
a) Ambulance management.
b) Police departments.
c) Regional transport office (RTO).
d) Toll way accident management.
e) Road travelling services.
VI CONCLUSION
The successive experimental set up done for the Accident prevention by alcohol detection which results shows that:


It will perform automated operation.



Low power consumption..



Accident rate can be reduced.



It is less in cost and also eco-friendly.



Small space covered in vehicle.



Easy to install.



Hence proving to be an effective development in the automobile industryatlities due to drunk driving in
future. The system implemented by us aims at reducing the road accidents in the near future due to drunken
driving. The system detects the presence of alcohol in the vehicle and immediately locks the engine of the
vehicle.



The whole Control system has the advantage of small volume and high reliability. Future scope of this
system is to control the accidents, thereby reducing the rate of accidents taking place due to drunken
driving. This system brings innovation to the existing technology in the vehicles.
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ABSTRACT
This paper includes how to keep solid waste away from the stations of railway tracks, for this we will use galvanized
plates which will be coupled to the viper machine for the movement. The viper machine will get supply from rooftop
turbine ventilator which will generate electricity due to the motion of the train , and the electricity will get stored in
a battery .This energy can be used for various other purposes.

Keywords: Galvanized Plates, Viper Machine, Rooftop Turbine Ventilator, Kinematic Linkages.

I INTRODUCTION
We know that railway tracks are usually polluted by solid human waste; this causes very serious diseases to animals
and humans if not cleaned regularly. For cleaning of railway tracks near stations we need ample of water, and
nowadays there is a lot of water scarcity and on top of that workers who clean it , may also get infected by it.
In this modern world we should learn to maintain hygiene around ourselves.
Many ideas have come to control the amount of waste polluting the railway tracks, such as , lately bio toilets have
been launched in many of the railway compartments in which waste would directly move in the anaerobic bacteria
filled box rather falling down on the tracks. But its major disadvantage is that it have to be cleaned on regular
interval of time, if not the waste starts floating and comes up in the toilets.
In this paper we came up with a new idea of keeping railway stations free from solid waste. We will have two
galvanized plates coupled to a viper machine which will run on electricity generated by rooftop turbine ventilator
.this ventilator will serve as both ventilator as well as a turbine which will generate electricity as it rotates. This
energy will be stored in a battery and may be used for the viper machine. As soon as a station comes, the driver will
switch on the machine button and the viper machine will shut close the opening of the toilet ducts with the help of
galvanized plates. All the waste will fall on the plate, thus preventing station from polluting. As the train proceeds,
away from the station the driver will press the machine button and the viper machine will come back to its original
position, and all waste coming down.
This prevents the stations from being polluted by human waste,
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II ABOUT THE PROJECT
Our project mainly comprises of 3 elements, that is,
1.

Rooftop turbine ventilator

2.

Viper machine

3.

Galvanized plates and kinematic linkages.

This above can be explained as follows:-

2.1 Rooftop Turbine Ventilator
Wind turbo ventilator is a wind driven ventilator that is installed on the roof of building to provide effective
ventilation. It is use in all types of factories, workshops, warehouse .The air ventilation works on the simple
principle of wind Assisted rotation and stack effect .The main function of the free spinning is to provide free air in
living area. Air are free whole of a day on all year .The additional function of this product is to produce the electrical
energy from the roof ventilator that will spin the wind is exist. This roof ventilator will be placed on the top of the
train boogie, and it will rotate as the train propels. This motion of ventilator will provide ventilation in the boogie as
well as it will generate electricity.
This ventilator is light in weight and can easily be mounted on the top of the train. This ventilator wil be connected
to a dynamo which will roatate along the ventilator , thereby generating electricity which will be stored in a battery .
This stored energy will be used to operate the viper machine.
Roof ventilator consist of fixed part and moving part .The stationary part is composed of base and fixed shaft and
rotational part is composed of fan blades and bush put on the fixed shaft on
Stationary part .The construction of roof ventilator shown in following figure:
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2.2 Wiper Machine
There are three major components to a wiper motor:
· Motor
· Rotary to linear motion converter
· Parking button
The mechanism is used to convert rotary motion to reciprocating motion is very straight forward, and its
functionality is apparent from a visual inspection of a disassembled motor view. In This topic,we will share only
about the operation of the motor and the park button. Although written specifically for a TR6, it is typical for many
model Great Britain cars. A detailed description is provided as follows for earlier models --TR2, 3, 4, etc.

2.2.1 Operation
In this mode of operation, the dash switch is in the normal, or slow speed, position, and inward, port 2 of the switch
is connected to port 3. Current flows through the motor as shown by the dotted red line. The Operation of the
parking button has no change in this mode, as port 4 of the dash switch is not connected to any other terminal.

2.2.2. Application
This wiper machine will be located at bottom part of the boogie. Rod of the wiper machine will be connected to the
kinematic linkages, this linkage would be welded to a galvanized plate, as we turn on the wiper machine , the rod
will move as well as the kinematic linkages , thus shutting the opening of the sewage ducts.
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2.3 Galvanized Plates
Galvanization is the process of applying a protective zinc coating to steel or iron, to prevent corroding. One of the
most famous method is hot-dip galvanizing, in which parts are submerged in a bath of molten zinc.
These galvanized plates will be welded to the kinematic linkages. These plates will be placed near to the ducts of
sewage system, and all types of human waste will fall on this plate. The main motive to use galvanized plates
because the plates would be in direct contact with water and human waste, so as to increase its life, galvanizing
process is done.

III WORKING OF THE PROJECT
As the components of the project is described briefly above. So each of the elements are now linked together to
prevent the railway station from getting polluted by human waste. Now, we will learn how it actually works? First of
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all, the RTV (rooftop turbine ventilator) will be situated at the top of the train compartment, so as the train propels
the ventilator will rotate thus creating energy with the help of a dynamometer. This energy will be stored in a
battery, which will be situated near the compartment. Sooner or later, there would be enough electricity to run the
wiper machine. Wiper machine will be connected to the battery with the help of wires, thus no external energy will
be needed to run the wiper machine.
As the train approaches nearer to a station, the driver of the train will be aware of it and he will switch on the wiper
machine, by this action the machine will deflect. The rod of wiper machine is connected to kinematic linkages which
will be coupled to the galvanized plates. So as the wiper machine is switched on, the wiper rod will move in one
direction, thus moving the kinematic linkages and the galvanized plates will move in left direction. By this action,
the opening of sewage duct will be closed and all the human waste will fall on it, thus the tracks will not get
polluted.
After some time as the train proceeds, the driver will switch off the wiper machine, and the kinematic linkages will
move towards right , thus plates also moves towards right and all the waste will fall down

BOTTOM VIEW OF THE TRAIN COMPARTMENT
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FRONT VIEW OF THE COMPARTMENT

IV EFFECTS OF POOR TRAIN SEWAGE SYSTEM:
As we all know that passengers don’t follow instructions given to them i.e. “don’t use washroom when the train is at
a railway station”. But still they use and railway tracks near stations gets polluted and therefore providing
inconvenience to the humans as well as the animals. This is a very serious issue and can cause many health
problems. This could bring an adverse effect on the people who visit our country.
Due to the bad smell of the human excreta, many flies roam around it and cause health issues.

V CONCLUSION
As the present condition, now we are noticing of poor sewage system of railways, this project is to minimize adverse
effect. This paper have many advantages such as, the water needed to clean the railway tracks is minimized.
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And also the salary given to the workmen who cleans the railway tracks is also decreased. By this there would be no
health issues related to it. Our paper may contain some faults, but as a citizen of india, we want to take some
initiative to keep our india “SWAACH” that motive which was taken by our prime minister.
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ABSTRACT
This paper examines Virginia Woolf‟s treatment of Time in Mrs. Dalloway to analyze how the theme of „Time‟
influenced Modern school of thought. It also aims to study the interdependency of memory, experience, subconscious and the self that constructs the Modernist discourse as well as story‟s narration. Mrs. Dalloway,
considered as Virginia Woolf‟s one of literary masterpieces, holds great relevance under the umbrella of
Modernist fiction. Brimming with the constructionist concept of time, twentieth century literature was
undergoing major changes in its perspective and narration: especially in light of Sigmund Freud‟s
Psychoanalysis and Henri Bergson‟s concept of “clock-time” and “mind-time”. Not remaining untouched by
the contemporary spirit of experimentation with the concept of time, Woolf employs the literary technique of
stream of consciousness in Mrs. Dalloway to capture her characters‟total flow of consciousness- their thoughts
and memories. To accomplish this technique she manipulates and experiments with the concept of time in her
story: she speeds up, slows down or stretches time according to the duration of human experience. Alluding to
Bergson‟s concept of time, that time is divided into two types- chronological time and psychological time, Woolf
represents and intersects clock-time and mind-time in the story to give it narrative pace. Besides, the trope of
memory is applied to move to-and-fro in time. In order to understand how Modern literature and philosophy
perceived „Time‟,this paper looks at Woolf‟s treatment of time in Mrs. Dalloway.

Key Words: time, Modern, sub-consciousness, memory, psychological, chronological.
Virginia Wolf is regarded as one of the most celebrated writers of Modern fiction and Feminist
writings. Mrs. Dalloway is her masterpiece in regard of the aforementioned genres of Modernist novel
and feminist text. The narrative technique that she employs in Mrs. Dalloway is “stream of
consciousness”, which is the flagship writing style of many Modernist writers including Woolf and
James Joyce. This technique involves dealing with the “interior” rather than the “exterior”; the literary
device tries to capture the total flow of a character‟s consciousness- his/her feelings and thoughts- as
it comes to his/her mind without any logical breaks or punctuations. Besides, treatment of time is
another important element that occupies and concerns this text‟s thematic structure.In order to
understand Woolf‟s treatment of time in Mrs. Dalloway this paper looks at Henri Bergson‟s
understanding of time as recorded in his 1889 doctoral thesis on Time and Free Will: An Essay on the
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Immediate Data of Consciousness. The thesis elucidates how time is measured simultaneously by the
clock and by the duration of experience as the human consciousness perceives it. This paper
alsoshows time as divided into chronological time and psychological time and the manner in which
both undercut each other in the narrative structure of Mrs. Dalloway.
Mrs.Dalloway notes a day in the life of the title character as she prepares for an upcoming party. She
visits the market in Westminster in preparation of the party that she is planning at her place in the
evening- “For it was the middle of June. The War was over...” (Woolf 4). The text follows her
through various shops she visits,people she meets, her old friends and the myriad ofimages she
records on her way back home.All this while she reflects back upon her life, the people who were
close to her in her youth, the choices she made and the sensations that arise inside her with the
memory of these images. Her character-double in the story is Septimus, who is withering away with
the passage of time owing to his mental state. He lives in a constant state of poignancy, self-dejection
and despair only to end up his life by jumping off the window of his apartment. Clarissa Dalloway
and Septimus Warren Smith never meet in the course of the story; however, they are united by the
bond of emotional gloom and loss of “selfhood” in their respective life stories. They happen to exist at
the same place on the same time and yet never meet. For instance, while Clarissa is busy buying
flowers at the flower shop, a sudden loud noise from a car on the road attracts attention of people
there. Clarissa is also present there, however, completely unaware that the car that drove by carried
Septimus and his wife Lucrezia. Then the narrative voice suddenly shifts to the internal thoughts of
Septimus as he reflects upon the airplane making letters in the sky. Hence, in the novel, the point of
view keeps on shifting constantly drawing in its ambit everything- from the characters‟ inside voices
to the London of the post-War June.
It astonishes that when there was even no existing phenomenon of Modernism, Laurence Sterne
introduced manipulating time as literary technique in his eighteenth century classic novel The Life and
Opinions of TristramShandy, Gentleman. Although, the inspiration for digressive narrative style came
for Sterne from John Locke‟s “Theory of Association of Idea” that he talks about in his famous work
An Essay Concerning Human Understanding. Acknowledgement to this tradition is very aptly
registered by George Bluestone in his famous book Novels into Film where he says
But Lawrence Sterne saw a long time ago the essential paradox of the convention (writing in
chronological time). If the novelist chooses to chronicle a series of events up to the present moment
he discovers that by the time he commits a single event to paper, the present moment has already
slipped away (Bluestone 49).
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By the time Woolf began writing Mrs. Dalloway,Time became a human constructed concept owing to
the contemporary psychological and philosophical musings of Sigmund Freud and Henri Bergson.
Literary works produced by Modernist writers became largely influenced by the concepts of time and
stream of consciousness; Modernist writers experimented with time, which was earlier believed to be
eternal or immutable. Henri Bergson‟s ideas of psychological time, particularly, influenced the
literature of twentieth century and changed the way these writers dealt with subject of time in their
works. Even though it is highly debated if Woolf actually read Bergson, it is believed that his zeitgeist
was sufficient to influence writings of major Modernist writers, including Woolf. The concern of
Modernist writers was not the “durational lag between art and life” (Bluestone 49), as was for Sterne
in TristramShandy; Modernism and its literary function became more receptive of time as experienced
by an individual and began to investigate the non-linear qualities of psychological time as is perceived
by human mind, irrespective of the chronology of events that occur. In Mrs. Dalloway as well there
are many instances that follow the constructionist notion of time.
The story has no breaks or chapters; the purpose of chronological juncture is resolved by the striking
of the Big Ben that reminds the characters of the inevitability of passing time and death. The presence
of several clocks in the story- St. Margaret‟s, The Big Ben, Harley Street- set out a fictional pace for
the story. Not only that, the juxtaposition of clock time with the psychological time of Clarissa
Dalloway- her memories, musings and thoughts- completes the narrative as it reminds the characters
as well as the reader about the unmarked flow of time.“The subjective lives of the characters are
interrupted at times by reminders of the regular, objective, clock time, or by the external events”
(Latham 105).
The opening scene in the novel itself throws light upon Woolf‟s treatment of time in Mrs. Dalloway.
Clarissa experiences a flashback from the time when she was 18 which is induced by the sound of
hinges. This illustrates how an external sensory stimulus incites memories of her youth in Clarissa‟s
consciousness. Hence, reader travels back in time through the passage of Clarissa Dalloway‟s mind
into a world which is composed of myriads of her memories and images.
What a lark! What a plunge! For so it had always seemed to her when, with a little squeak of the
hinges, which she could here now, she had burst open the French windows and plunged at Bourton
into the open air. How fresh, how calm, stiller than this of course, the air was in the early morning;
like the flap of a wave; the kiss of a wave; chill and sharp and yet(for a girl of eighteen as she then
was) solemn; feeling as she did, standing there at the open window that something awful was about to
happen… (Woolf 3)
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The reader is first transported into Clarissa‟s mind and closely follows her memories and musings
then is suddenly pulled out of her stream of consciousness to witness the narrator‟s rendering of the
present scene- “(Peter Walsh) He would be back from India one of these days, June or July, she forgot
which”(3). From these lines we can determine that Woolf‟s critical ability in maintaining dual
discourses, interior and exterior, traces the inner fluctuation of thoughts of her characters.
Allusion to terms such as „psychological time‟ or „chronological time‟ holds a “Bergsonian” (Willis)
approach to the concept of time. In order to understand Woolf‟s treatment of time in Mrs. Dalloway,
this paper looks at Henri Bergson‟s treatment of time in his breakthrough 1889 thesis on Time and
Free Will: an Essay on the Immediate Data of Consciousness. The novel embraces a “Bergsonian”
sense of time through the distinction Woolf makes between clock-time and mind-time, which directly
correlates to Bergson‟s notion of temps and duree. Bergson looks at time as divided into two different
types- the chronological time and the psychological time. The chronological time, or temps as he calls
it, is the one which is showed by clock. Clock time, he believes, is measured from an external
perspective like the rotation of earth around its own axis or theradioactive decay- these can be counted
as consistent, countable units such as seconds, minutes and hours. Additionally, clock time is
quantitative and can be measured. This suggests that clock time deals with only that which is static,
fixed and repetitive. However, “Duree”, the psychological time, does not consist of material objects
but rather of states of consciousness as the human mind perceives it. The real time of duree has no
internal pre-conscious clock ticking out the seconds. It, as experienced within, does not flow
uniformly; instead, it is bound up with, and manifests as, the feeling tone of our various internal states
of consciousness. “In this way, it is meaningless to claim that time always moves forward at the same
rate; instead, as we all know, experienced time is very fluid” (Barnard 28).
Another theory by Bergson that seems to have had great influence on Modernist writers including
Woolf is of memory as a recurring phenomenon in human psyche. She extensively uses the tool of
memory in Mrs. Dalloway to bring about the effect of flashback in time in the plot. Clarissa keeps on
travelling to her past through means of her memory. As Woolf explains in her 1919 essay Modern
Fiction “The mind receives a myriad of impressions- trivial, fantastic, evanescent, or engraved with
the sharpness of steel. From all sides they come, incessant shower of innumerable atoms;” (246).
Bergson says that human “self” consists of the crust, which is the solidified outer layer. It is
apparently stable side of the whole personality that is projected to the outside world. However, the
real self of a person is the inner layers of constantly interpenetrating and relentlessly mobile self that
exists below the solid outer layer. He establishes that the real link between the outer and the inner self
is memory (Gillies). This idea seems to reverberate in Woolf‟s treatment of memory- the idea which
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she crystallizes in Mrs. Dalloway by means of stream of consciousness. Reader not only looks at
Clarissa Dalloway‟s consciousness from a distance but follows her thoughts through the medium of
flashbacks and memories.
In the end, it is established that Woolf‟s treatment of time in Mrs. Dalloway holds a “Bergsonian”
tone in making a distinction between chronological time and psychological time. The intersection of
these two concepts of time maintains the narrative pace of the plot. Woolf experiments and
manipulates with the pace and intensity of time to bring out the depth of human experience-as
experienced by her characters in the story. Furthermore, Bergson‟s concept of the self and memory
find significant space in the narrative framework of the story. The interdependency of memory,
experience, the sub-conscious and the self, bound together by the authority of time, constructs the
body of Clarissa Dalloway‟s character and the story‟s narration. Perhaps, Bose justly echoes that what
Woolf “appears to be arguing for is a representation of the life of the mind, in all its vagaries,
idiosyncrasies and indeterminacies, in its complexities and its fullness” (xix).
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ABSTRACT
Skateboardsare the one that need to be pushed using human power i.e. using feet. Due to tiny stone’s the wheels of
the skate board can damage or obstructed due to which the skateboarder can get in interesting problem. The
solution achieve on this problem is that skate board are modified in hover board or motorized skate board. We have
provided handle for support which have switches mounted on it. Due to this it is easier for balancing .

REVIEW
•

The Hendo hover board, invented by Greg Henderson and launched with the help of his wife, Jill, nearly broke
the Internet when it appeared in a Kickstarter video last year featuring company engineer and resident stuntman
Garrett Foshay.

•

For the millions enthralled by the image of Michael J. Fox as Marty McFly hover boarding in that far-off time
of, yes, 2015, the Hendo fulfills a long-held desire.

•

Shane Chen, an American businessman who founded the company Inventist, has the earliest claim to inventing
the self-balancing scooter deviceswegway. Chen started a Kickstarter for Hovertrax, in 2013.

•

In an interview with the Los Angeles Times, Chen voiced his frustrations regarding patent rights in China. He
claimed that Solowheel, his self-balancing unicycle, was copied by other manufacturers after it appeared
in Happy Show, a Chinese television show.

•

In August 2015, Mark Cuban announced plans to purchase the Hovertrax patents from Chen.

I INTRODUCTION
•

Self-balancing two-wheeled board, commonly referred to as a "hover board or motorized skate board", is a type
of portable, rechargeable battery-powered scooter.

•

They typically consist of two wheels arranged side-by-side, with two small platforms between the wheels, on
which the rider stands.
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•

The device is controlled by the rider's feet, standing on the built-in gyroscopic, sensored pads.

•

In 2014, several such devices appeared in China, and by 2015, they became widely popular in the United States,
following numerous celebrity appearances with the device.

•

There is no universally accepted name for the device, as its various product names are attributable to the
companies which distribute them and not their manufacturers.

II COMPONENTS
2.1 Wooden platform or base
•

The wooden platform has two to three feet length approximately, and has two centimetre thickness.

•

It can carry load up to 100kg.

•

Wheel’s

•

The purpose of small tires is to stabilize the skateboard while the drive wheels.

•

Solid tires are the best caster tires for those who want skateboard to roll and turn as easy as possible but they
give the roughest ride over bumps and ridges in the ground surface.

•

The biggest advantage is they are virtually maintenance free and they won't go flat and won't likely wear out
in the life of the skateboard.

2.2 Motors
•

Basic Specification

The power window motor has four mounting hole positions. There is a working voltage of 12 volts DC current. The
unit is waterproof and ISO 9001 certified.
•

No Load Specification

The no-load speed or speed when no torque is applied to the motor shaft is 300 rotations per minute (rpm) and the
no load current is less than 1.5 amperes.
•

Stall Specification

The stall torque or minimum torque needed to completely stop the motor shaft from rotating, or stall the motor, is
less than 8 units or pound-feet (N.m) and the stall current is less than 20 amperes.
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2.3Battery
 12 Volt lead acid or conventional motorcycle batteries can usually be distinguished by a row of plastic stoppers
in the top (3 stoppers in a 6 volt battery and 6 stoppers in a 12 volt battery).
 Lead acid batteries usually have higher and lower battery acid levels on the front and have a white/clear plastic
lower casing.
 Conventional motorcycle batteries reference numbers usually start with the letters YB, CB or GB (e.g. YB14LA2) or 12N (e.g. 12N24-3).
 Different manufacturers use different 1st letters (e.g. CB14L-A2, GB14L-A2 and YB14L-A2 are all the same
battery)

2.4 Switches
•

The switches used are normal door bell switches.

•

When we press it will work and when we release the switches the motor stop working and hence the

motorized skate board stops working.

III WORKING
Normally a skate board works when we push it with our feet, this requires a lot of human efforts.
The original motorized skate board works on batteries and is self balancing, so one need very much self control on
his or her body to balance and ride it
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But the motorized skate board made by us has handle on which switches mounted, due to this one did not need more
balance on them self. Just we have to stand over it, press the both the switches to move forward and one switch to
take a turn.
Our motorized skate board can take 360 degree turn.

IV ADVANTAGE'S
•

Eco friendly

•

Less maintenance cost

•

Easy to use

•

Reduce human efforts

•

Faster than ordinary skateboard

•

Convenient to use

•

Cost efficient

V DISADVANTAGE'S
•

Motors can be get damaged

•

Batteries has to be charged periodically

VI CONCLUSION
•

Our Motorized skate board is easier for balancing than any other hover board or a normal skate board.

•

It is used for lifting load.
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ABSTRACT
Power is the soul of world which is related to the electricity and “electricity” is the word which now rules the
world. So, proper utilization of this commodity is of immense important to us. Normally, large scale industries
consist of various departments like production, storage, package , Administration, transportation situated away
from each other. For such industries, it is necessary to maintain Load When the grid is breakdown than the whole
area which is depend on that grid remains electricity less it takes so much time to repair that so we had designed the
system which will automatically shift the load of that grid to another.This project can be used for home to protect
the device when the supply is damaged we can shift it to other supply This system can be useful in industries where
the continues power supply is required.

Keywords: SG(Smartgrid), ADC ,Microcontroller, Power Distribution System, Intelligent.

I .INTRODUCTION
Today is the world of automation. When we are talking about automation, we must think about microcontroller.
Microcontroller finds its application in each and every automation control like Remote controllers, Hand-held
communication devices, automatic and semi-automatic washing machines, security system, telephone printing
machines, automobiles, indicating and measuring instruments. The project described here being also a
microcontroller based project, used for automatic phase detector. The use of microcontroller in this project is to store
the data, process data and change data according to the user requirement. This is possible because microcontroller
has CPU, memory, I/O ports, timers/counters, ADC/DAC, serial ports, interrupt logic, oscillator circuitry, and many
more functional blocks on single chip. Hence it reduces the cost of hardware. Also there is no need to connect
external RAM for memory storage. This is the most important feature of microcontroller. There are various types of
microcontrollers available in market. The examples are Intel MCS-51, PIC family by microchip, ATMEL 89CXX,
89CXX51. The microcontroller used for this project is ATMEL-89C52. Now days, many times out of three phase
one of the phase cut-out and the circuit breaker trips at that time the MSEB operator has to operate it manually by
turning on the contacts of circuit breaker contact and if a MSEB operator sleeps at the time of duty at that time the
hooter shouts and gives us alert.
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II. GENERAL CONCEPT OF THE SYSTEM
The existing power grid faces many limitations and challenges in a world that increasingly dependent on electricity.
As a result, some government agencies, utility companies, researchers and engineers in the electric power industry
have envisioned of transforming the existing grid into Smart Grid.
.

III. EXISTING SYSTEM
Comparing the features of the smart power grid with the existing grid, smart grid uses sensors, communications, and
computational ability and control in some form to enhance the overall functionality of the electric power delivery
system. In other words, a dumb system becomes smart by sensing, communicating, applying intelligence, exercising
control and feedback, continually adjusting.The following table gives the comparison of the features of the
intelligent grid system with existing grid system.
The present electricity grid is the result of fast urbanization and infrastructure development. However, the growth of
the electric power system has been influenced by economic, political, and geographic factors that are utility specific.

Table No.1
Intelligent Smart Grid

Existing grid system

Digital

Electromechanical

Two way communication

One way communication

Distributed generation

Centralized generation

Network

Hierarchical

Sensors throughout

Few sensors

Self monitoring

Blind

Self healing

Manual restoration

Adaptive and islanding

Failures and blackouts

Intelligent coustomer

Old fashioned coustomer

metering

metering

Remote checking/testing

Manual checking /testing

Pervasive control

Limited control

Many coustomer choices

Few coustomer choices
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IV.PROPOSED SYSTEM
A SG is an electricity network that can intelligently integrate the behavior and actions of all users connected to it generators, consumers and those that do both – in order to efficiently deliver sustainable, economic and secure
electricity supplies. Smart Grid incorporates monitoring, analysis, control and communication capabilities into the
electric power grid in order to improve reliability, optimize asset utilization, improve security, increase energy
efficiency and allow diverse generation and storage options. Smart Grid also allows homeowners and businesses to
utilize electricity as efficiently and economically as possible hence, reduces cost and increases reliability and
transparency.

V.WORKING PRINCIPLE
Our project is based on microcontroller. Microcontroller is the heart of this project.beacause all outputs as well as
inputs are connected to the microcontroller.In this project we used three power supply which are one thermal, two
hydro connected to ADC.ADC converts analog quantity into digital quantity. Then its voltage and current readings
are displayed to the microcontroller. If the system is under voltage or over voltage the signals are given to buzzer
through microcontroller, buzzer shouts and gives us the alert. Also using this system ;if any supply from hydro or
thermal is cutoff then the grid automatically shifts the load on other supply hence we get continuous and reliable
power supply. Because of which the devices and appliances are protected.

VI. SCOPE OF PROJECT

Fig.1
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1.

Area, regional and national coordination regimes: A series of interrelated, hierarchical coordination
functions exists forthe economic and reliable operation of the electricity system. These include balancing
areas (BAs), independent system operators (ISOs), regional transmission operators (RTOs), electricity
market operations, and government emergency operation centers. Intelligent grid elements in this area
include collecting measurements from across the system to determine system state and health, and
coordinating actions to enhance economic efficiency, reliability, environmental compliance, or response to
disturbances

2.

Central generation: generation plants already contain sophisticated plant automation systems because the
production cost savings provide clear signals for investment. While technological progress in automation
continues, the change is expected to be incremental rather than transformational, and therefore, this area is
not emphasized as part of this report

VII.APPLICATION


The system can be used in MSEB.



The system can be used in Industries



The system can be used in Power Distribution System.



It is used for grid changing.



It is used for the load safety

VIII .ADVANTAGES
1.Auto switching of MSEB
2.Providing more reliable power supply
3. Extensive and effective communication overlay from generation to consumers.
4. The use of advanced sensors and high-speed control to make the grid more robust.
5. It will provide higher operating efficiency.
6. It will provide a greater resiliency against attacks and natural disasters.
7. It will provide effective automated metering and rapid service restoration after storms.
8. It will provide greater customer participation in generation and selling.

IX. DISADVANTAGES
1. The circuit is bulky.
2. The programming is complicated.
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3. The circuit is complicated.
4. High cost
5. Slow speed of switching.

X.CONCLUSION
In this project the concepts of smart grid have been studied and explained. The Microcontroller Based “Intelligent
Grid Control system “we designed is safely used for grid changing for distribution sectors. It has been found that
there are currently numerous studies, researches and projects with the emphasis of transforming the existing grids
into more advanced smart grids. However, there is no global standard as to what exactly a smart grid is and what its
constituents and features.
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ABSTRACT
Gas Insulated systems (GIS) require solid insulating materials to provide mechanical support for conductors as
well as to separate two compartments. Hence there is a need for control of electric field stresses at spacer
surface in order to reduce internal discharges also surface discharges to the enclosure surface. As several
failures in GIS system have been reported in many installations around the world. A high percentage of these
failures are due to improper design of the spacers shape or manufacturing defects. The breakdown of SF6 gas
insulation is adversely affected by the presence of spacer especially at the interface point formed by solid
insulating spacer and SF6 gas .This point represents the weakest point at the GIS and hence there is a need for
control of electric stresses at spacer surface. In order to reduce such distortion the spacers used in the gas
insulated systems designed to realize more or less uniform field distribution along their surfaces. In this
research a comprehensive study of the factors affecting the electric field distribution on the spacer’s surface has
been carried out. So three spacer’s shapes have been considered. The finite element method (FEM) has been
used throughout the calculation, as this method has proved to be more accurate than other methods.

Keywords: Spacer’s Shapes, Composite Cone Spacer, Triple Junction Point, Finite Element
Method (FEM)
I. INTRODUCTION
The breakdown of SF6 gas insulation is adversely affected by the presence of insulator surfaces, unless special
design precautions are taken .Gas Insulated systems require solid insulating materials to provide mechanical
support for conductors. For the enhancement of insulation reliability and compact design in gas insulated power
equipment the solid insulators play crucial role of electrical insulation [1]. The study of electric field distribution
in and around the supporting spacers has been of considerable interest for the design engineer for designing the
equipment operating at high voltage levels [2, 3].The presence of spacers, results in complex-dielectric field
distribution. It often intensifies the electric field particularly on the spacer's surface. The insulation ability of
SF6 is highly sensitive to the maximum electric field, and furthermore the insulation strength along a spacer's
surface is usually lower than that in the gas space [4]. So the spacers used in GIS should be precisely designed
to realize more or less uniform field distribution along their surfaces. Effort is to be made to decrease the
electric field value as low as possible keeping in mind the optimum leakage path. Spacer's profile is considered
the main variable, which controls the field distribution and hence field uniformity can be achieved by adopting
the appropriate profile [5,6]. Consider, for example, a horizontal coaxial conductor arrangement. A particle
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lying on the inner surface of the outer conductor will obtain a charge, which is proportional to the local field.
Thus, the particle experiences an electrostatic force. At sufficiently high applied voltage, the particle will lift off
and begin to move in the gas space between the conductors. At a sufficiently HV, a particle is able to cross the
gap between the conductors and can initiate breakdown. Experimental and theoretical studies have shown that
particle initiated breakdown is a two-stage process [4,5].

II. CONCEPT OF FEM
2.1 Finite Element Method (FEM)
FEM is a suite of programs for solving low frequency electromagnetic problems on two- dimensional planar and
axisymmetric domains. The program currently addresses linear/nonlinear magnetostatic problems,
linear/nonlinear time harmonic magnetic problems, linear electrostatic problems, and steady-state heat flow
problems.
FEMM is divided into three parts:


Interactive shell



Triangle



Solvers

2.1.1 Interactive shell
This program is a Multiple Document Interface pre-processor and a post-processor for the various types of
problems solved by FEMM. It contains a CAD like interface for laying out the geometry of the problem to be
solved and for defining material properties and boundary conditions. AutoCAD DXF files can be imported to
facilitate the analysis of existing geometries. Field solutions can be displayed in the form of contour and density
plots. The program also allows the user to inspect the field at arbitrary points, as well as evaluate a number of
different integrals and plot various quantities of interest along user-defined contours.
2.1.2 Triangle
Triangle breaks down the solution region into a large number of triangles, a vital part of the finite element
process.
2.1.3 Solvers
Each solver takes a set of data files that describe problem and solves the relevant partial differential equations to
obtain values for the desired field throughout the solution domain.

2.2 Relevant Partial Differential Equations
Electrostatic problems consider the behavior of electric field intensity, E, and electric flux density (alternatively
electric displacement), D. There are two conditions that these quantities must obey. The first condition is the
differential form of Gauss’ Law, which says that the flux out of any closed volume is equal to the charge
contained within the volume:
∆·D = ρ

(2.1)

where ρ represents charge density. The second is the differential form of Ampere’s loop law:
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∆×E = 0

(2.2)

Displacement and field intensity are also related to one another via the constitutive relationship:
D = εE

(2.3)

Where, ε is the electrical permittivity. Although some electrostatics problems might have a nonlinear
constitutive relationship between D and E, the program only considers linear problems. To simplify the
computation of fields which satisfy these conditions, the program employs the electric scalar potential, V,
defined by its relation to E as:
E = −∆V

(2.4)

Because of the vector identity ∆×∆ψ =0 for any scalar y, Ampere’s loop law is automatically satisfied.
Substituting into Gauss’ Law and applying the constitutive relationship yields the second order partial
differential equation:
−ε∆2V = ρ

(2.5)

which applies over regions of homogeneous ε. The program solves (2.5) for voltage V over a user-defined
domain with user-defined sources and boundary conditions.

2.3 Finite Element Analysis
Although the differential equations of interest appear relatively compact, it is typically very difficult to get
closed-form solutions for all but the simplest geometries. This is where finite element analysis comes in. The
idea of finite elements is to break the problem down into large number regions, each with a simple geometry
(e.g. triangles). For example, Figure 4.1 shows a random semicircle broken down into triangles. Over these
simple regions, the “true” solution for the desired potential is approximated by a very simple function. If enough
small regions are used, the approximate potential closely matches the exact solution. The advantage of breaking
the domain down into a number of small elements is that the problem becomes transformed from a small but
difficult to solve problem into a big but relatively easy to solve problem. Through the process of discretization, a
linear algebra problem is formed with perhaps tens of thousands of unknowns. However, algorithms exist that
allow the resulting linear algebra problem to be solved, usually in a short amount of time. Specifically, FEMM
discretizes the problem domain using triangular elements. Over each element, the solution is approximated by a
linear interpolation of the values of potential at the three vertices of the triangle. The linear algebra problem is
formed by minimizing a measure of the error between the exact differential equation and the approximate
differential equation as written in terms of the linear trial functions.

III. THE ELECTRIC FIELD CALCULATION AND DISCUSSION FOR DIFFERENT
SPACER’S SHAPES
There are different types shapes of spacer which used in GIS, these spacers fundamentally are divided into two
types according to their shapes, namely; the disc and cone type. Spacer’s shapes in a coaxial GIS shown in
fig.(1), Which have symmetry about the Z-axis , the system arrangements are characterized by six dimensional
variables,(ro, R, ZS, Ze, S, θ).Where ro , R are the radius of the inner and outer electrodes respectively , Zs and
Ze are the spacers half thickness at the inner and outer electrodes arrangements respectively as indicated in Fig.
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(1-a), also (S) and (θ) are the thickness and the inclination angle of the cone spacer as shown in Fig. (1- b). the
obtained results in this research are expressed by the normalized values. Where ro is the based dimensional
value which equal to 10 cm and the applied voltage is the base voltage value which equal to 100kv.

(a) Disc spacer

(b) Cone spacer

Fig.(1)Spacer electrode arrangements in GIS
3.1 Electric Field Calculations around Disc Spacer
For the spacer’s shape indicated in figure (1-a).The effects of its dimensions and its relative permittivity are
carried out.
3.1.1 Effect of the Spacer’s Dimensions on the Electric Field Distribution
Figure (2) shows the electric field distribution for disc spacer with different dimensions. The results are obtained
by fixing Ze , R and permittivity (εr) values at 0.2,3 P.U and 6 respectively. The only variable is Zs with values
between 0.2 to 2p.u.

Fig. (2) Effect of Zs on the electric field distribution along the spacer surface
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From fig.(2) It can be observed that, the electric field distribution at Zs=0.2p.u is uniform as (α =90), for spacer
has Zs<0.2p.u, the electric field decreases around the inner electrode and increases around the outer electrode
.Also it can be observed that, the electric field near the triple junction especially at outer electrode increases as
Zs increases .So from these figures it can be concluded that the spacer dimensions effect on the electric field
distribution on and around the spacer surface. This result is identical for result [10].
3.1.2 Effect of the spacer relative permittivity on the Electric Field Distribution for Disc Spacer

Fig. (3) Effect of spacer’s relative permittivity on the electric field distribution along surface
of disc spacer

The results of Fig. (3) Shows the electric field distribution for disc spacer with different permittivity
values were obtained for fixed values of Zs, Ze and R at 1, 0.2 and 3p.u respectively. The only variable is the
spacer relative permittivity which varies between 2 and 9.From this figure it is observed that the spacer
permittivity effect on the electric field distribution.

3.2 Electric Field Calculations around Cone spacer
The effect of spacer’s inclination angle (θ) and spacer’s thickness (S) for cone spacer on the electric field
distribution along its surface can be studied as shown in figure (2-b).
3.2.1 Effect of the spacer’s inclination angle on the electric field distribution
Figure (4) shows the effect of changing of the spacers inclination angle (θ) on the total electric field distribution
on its upper surface, that obtained at fixed values of S,R, and εr constant at 0.2,3p.u and 6 respectively . From
this figure it can be shown that the electric field is higher near the inner electrode and then it reduces gradually
towards the outer electrode, also it is clear that the electric field decreases with the decreasing of (θ).However;

407 | P a g e

there is no noticeable effect of (θ) on the total electric field distribution on the lower surface except near to the
inner electrode as shown in figure (5).

Fig. (4) Effect of inclination angle on the electric field distribution along upper cone surface

Fig.(5)Effect of inclination angle on the electric field distribution along the lower cone surface
3.2.2 Effect of spacer’s thickness on The Electric Field Distribution
Figures (6) and (7) show the effect of changing spacer’s thickness (S) on the total electric field distribution on
its upper and lower surface respectively. This results were obtained at fixed values of R, θ and εr at 3p.u,50o and
6 respectively and the only variable is the spacer’s thickness which has these values 0.1, 0.2and 0.4p.u. From
figure (6), we notice that the maximum value of the electric field decreases with the increasing of the spacer’s
thickness, and the maximum field value shifted towards the outer enclosure. However, there is no observed
effect of (S) on the total electric field distribution on the lower spacer’s surface except near the inner electrode
as shown in figure (7).
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Fig. (6) Effect of spacer’s thickness on the electric field distribution along its upper
surface

Fig. (7) Effect of spacer’s thickness on the electric field distribution along its lower surface
3.3 Composite Cone Type Spacer
A composite cone shaped spacer was modeled which combines the advantage of the long leakage distance of a
cone shaped profile with that of the quasi-uniform field distribution of a disc-shaped profile [8].
3.3.1 Initial composite cone spacer shape
Figure (8) show the composite cone spacer with these dimensions, ro is the outer enclosure radius, ri is the inner
conductor radius, the difference between ro and ri is equal to 100mm and its Єr equal 6 . This spacer has two
sides convex and concave side. It was assumed that no surface charge is accumulated on these sides of spacer. A
1Volt is applied to anode while the cathode is maintained at grounded potential. It can be observed from figure
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(9) that the electric field is intensified at the sharp edges (r); these values of the electric field may lead to flash
over.

Fig. (8) Initial composite cone spacer shape

Fig. (9) Electric field distribution along concave side of initial shape at r=4mm
3.3.2 Optimized spacer profile
It can be observed from figure (9) that the electric field is intensified at the sharp edges (r); these values of the
electric field may lead to flash over. So spacer shape control is done by modifying in the sharp edge (r) to obtain
uniform Electric field distribution along the spacer surface, the only variable in the spacer shape is the sharp
edge (r) so there are different cases at different (r) values as shown in figure (10) where the optimized spacer
profile at r=28 mm[8].
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Fig. (10) Electric field distribution along concave spacer surface at different values of (r)

IV. CONCLUSION
Precise simulation and geometric optimization of the electric field distribution on dielectrics is a key aspect in
the design and optimization process of high voltage apparatus. As from results it can be included that, the
geometrical shape of the spacer has a significant influence on the electric field distribution. The spacer’s
material type affect on the electric field distribution on and around the spacer surface. Then a composite cone
type spacer is designed geometrically to obtain uniform electric field along the concave side of spacer.
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ABSTRACT
Education is the key to national development and it has come to be recognized as the main instrument of
socio-economic change. Higher education plays an important role in society for providing the skill human
resource and thereby social development because the higher education develops the skill, abilities, and
attitude and encourage for social development. Higher education is a powerful tool of increasing access to
highly skilled and high paid jobs and by providing this employment it helps in achieving Inclusive growth.
The role of Education in Ensuring Inclusive growth is very essential. The Educational development is an
important component for achieving Inclusive Growth in any state. Inclusive growth is a broad concept
covering all measure as well as minor areas. It includes all sectors including below poverty line people
and many disadvantageous groups of society. Inclusive growth is the process of encouraging growth of
nation by involving all parts of nation and all type of people without any bias. Thus access of Quality
Education at all level of Society is needed to achieve goal of inclusive Growth. This research paper
focuses on the role of Higher Education for Inclusive Growth. The study is based upon the secondary data
collection. The paper primarily focus on the growth of higher education in India, issues of equity and
access to educational opportunities by examining

in enrolment in higher Education, gender wise

enrolment , growth in no. of teacher. The main focus is to ensure the equitable access of educational
opportunities to male and female with regards to Higher education. The challenge to the Government of
India is the growth of all section of society country. The best way for Inclusive growth is development the
talent and skill of people with the help of higher education.
Key Words: Development, Education, Growth, Higher Education,Inclusive Growth.

I INTRODUCTION
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Education Plays an Important role in overall development of young generation.Higher Education can say a major way
for Social and Economic development and for fostering the development of Nation. In relation with this government
of India has adopted inclusive growth approach during the Eleventh five year plan and for implementing this
Inclusive growth approach in all field is government planning the policies for Inclusion of all section to allow
everyone to get the benefits of growth.

II INCLUSIVE GROWTH
Professor Amartya Sen had emphasized on Education as an important parameter for Inclusive Growth, “Education is
the most critical element in empowering people with skills and knowledge and giving them access to productive
employment in the Future.
According to the Oxford Dictionary the most common meaning of the term “inclusive” is “not excluding any section
of society”. Here we can say inclusive growth as a new economic strategy which takes into account the betterment
and development of every section of the society without any discrimination.

III OBJECTIVES
1.

To study roleand conceptual framework of higher education in inclusive growth.

2.

To examine the growth of higher education in India from 2011-12 to 2015-16.

3.

To examine the challenges faced by higher education in India.

IV RESEARCH METHODOLOGY
The Research paper is analytical and based on secondary data collection. The data collected through Secondary
sources including Research paper, reports, website and Government Reports etc.

V REVIEW OF LITERATURE
According to Anjali ganesh (2011) in her research paper title“Inclusive Growth in higher Education: an Indian
Perspective” highlighted the regulatory requirements for higher education and suggested Industry academia model
needs to be a part of the curriculum. Discussed Infosys Campus Connect Programme in Initiating inclusiveness of all
second rung institute along with the institute of excellence in creating industry ready students.
According to Prof.K.Sreeramamurty, Dr. (Mrs)K.Sailaja and Mr.D.Appalanaidu (2012) in their research
Study“Inclusive Growth and higher Education In India” Provision of access to education at all levels is essential to
achieve the goals of inclusive growth. They presented the historical profile of Higher Education in India; examine the
growth of Higher Education during the post-independence and Inclusive Growth in Higher Education in India.
Suggested the quality parameters, access to higher education, additional facilities to the marginalized sections,
strengthening quality institutions in higher education of the society. Greater access,equal access, quality and
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excellence etc. in education are to be achieved to transform India into a developed country with quality human
resources.
Jandhyala B. G. Tilak( 2015) in his articleTitle “How Inclusive is Higher Education in India?” has primarily focus
on the inequalities in higher education by gender, by Social groups-caste and religion, by region- rural and urban and
by economic groups of population considering gross enrolment ration and higher education attainment as important
Indicators.
Dr. Anil Adsule in the year 2016 conducted a research study on “The Challenges of Inclusive Growth in Indian
Contest” and examined the necessity and challenges of Inclusive growth, Identified the constraints promoting the
concept of inclusive growth and suggested measures to incorporate the concept of Inclusive Growth.

VI MAJOR ELEMENTS OF INCLUSIVE GROWTH
Following are the major Element of Inclusive Growth which can boost the development of nation
1.

Agriculture Development

2.

Industrial Development

3.

Environment

4.

Protection

5.

Poverty reduction

6.

Employment

7.

Generation

8.

Reduction in Regional Disparities

9.

Equal distribution of Income

10.

Social Sector development.

VII CONCEPTUAL FRAMEWORK OF INCLUSIVE GROWTH AND HIGHER EDUCATION

a)

Availability: Availability includes the opportunity of education to all students at same Platform. At higher

Education infrastructure and Education facility plays an important role the availability of it to all students is necessary
to make students in touch with currentupdated educational word.
b)

Accessibility : only availability of infrastructural and educational facility is not necessary at the same time

they require accessibility to same to all students to benefit from it thus all students should get access of those facilities
without any bias of gender, religion and socio economic status students belongs to.
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Growth in Higher Educational environment

Developed skill and capabilities, productivity of individuals

More opportunities

Security of live hood

Economic Development

Inclusive Growth

c)

Affordability: there is no use of infrastructural and educational facilities even though they are available and

Accessible if they are not affordable to all students. Thus with both of this the affordability of it is also important to
do inclusive growth of higher education.

d)

Acceptability: here the role comes of teacher who is responsible for delivery of education to students and

thus the positive and right attitude of teachers is necessary. So this positivity will get spread in student’s attitude and
maximum students can take part in higher education. Education delivery should not include any discrimination.

e)

Adaptability: Adaptability includes the other side which includes responsiveness of education or students to

social changes and it should be adoptable.
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VIII ROLE OF EDUCATION IN FOSTERING INCLUSIVE GROWTH

Higher education

Skilled
Human
Resources
Higher
education

Increased
Productivity
Higher education

Production Innovation

Better Opportunities

Income Competitiveness

Growth
Higher education develops the skills in diverse areas whichhelps to economic development and also social
development and better quality of life of the people which foster to Growth.

IX CHALLENGES FACED FORINCLUSIVE GROWTH IN HIGHER EDUCATION IN INDIA
1. Unequal distribution of percentage of share of education: aMajor challenge face by higher education is the
unequal distribution of percentage of share of Education may be because of gender discrimination or because of
caste, society rural or urban area, religion etc. For development of country the development of people living in a
country is necessary and that can be possible only with the help of education. Thus for inclusive growth of all
sector the percentage share of education should be increased.
2. Need adequate financial support: Expanding adequate financial support to higher education is one of the
challenges in front of inclusive growth in higher education. Government is taking many initiatives to provide
financial support to students but the big problem is of reaching those benefits to student. All these benefits should
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be communicated to all students in same manor. Also the proper utilization of financial resources is necessary for
development.

3. Lack of linkage between University and Government: linkage between University and Government is needed
to have proper policy formulation, but because of lack of linkage between university and government many a
times government don’t have the information regarding many aspects of students ,their demands and there
problems and therefore while policy formulation government don’t consider those factors.
4. Need effective and proper management and co-ordination of various college and universities:
Proper planning can save time, energy and money. Co-ordination of various colleges and universities will enable
to share new strategies and technologies for educational development will beneficial to students also.

5. Need of qualified and competent faculty: The success of educational development is depending on the skill and
quality of teacher associated with education.

6. Need of transparency:Many a times problems are arising because of secrecy, transparency should be maintained
in Universities, colleges. When there is transparency there is no suspicion or hidden, will motivate visibility and
openness of thoughts and ultimately leads to benefits and thereby goodwill also.
7. Need Proper discipline among Universities and College: Proper discipline should be maintained in universities
and colleges for encouraging students.
8. Need of up to date content of syllabus involving new trends, concepts etc.: The contents of academic program
should be of high quality which will be challenging.
9. Need to have dedicated staff to encourage not only educational but also overall development and also will focused
on moral and social development.

X INCLUSIVE GROWTH OF HIGHER EDUCATION IN INDIA
Higher Education is growing from independence. The data shown below represent the growth of Higher Education in
Relation with the growth of Universities, Colleges, Students Enrolment, Gross Enrolment Ratio, gender parity Index.

10.1 Growth in Universities, Colleges, GER, Enrolment and Teachers.
1. Growth in no.of Universities, no. of colleges and enrolmentfor Higher education:
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Year

No. of

Colleges

Enrolment

Universities
2011-12

642

34852

29184331

2012-13

667

35525

30152417

2013-14

723

36634

32336234

2014-15

760

38498

34211637

2015-16

799

39071

34584781

(Source: http://aishe.gov.in)
Year

No. of Universities

Colleges

Enrolment

No. of

% of

No. of

% of

Increase

% of

Universities

Increase

College

Increase

by

Increase

increased by

increased
by

2012-13

25

3.89

673

1.93

524265

4.03

2013-14

56

8.4

1109

3.12

1305717

9.65

2014-15

37

5.12

1864

5.09

882178

5.94

2015-16

39

5.13

573

1.49

267040

1.7

From the above data it may be observed that the total no. of universities in higher education has increased from 642
in 2011-12 to 799 in 2015-16, by no. 25 universities in2012-13,56 in2013-14, 37 in year 2014-15 which shows
decrease of percentage by 3.28 and in 2015-16 universities increased by 39 which shows increase by 0.01 percent
than previous year.
Similarly about College the no. of colleges also increased from 34852 in year 2011-12 to39071 in the year 2015-16.
Increased by no. are 673 in 2012-13 to 1109 in 2013-14 which shows increase by 1.19 percentages, 1864 in year
2014-15 shows increased by 1.97 percentages and by 573 in year 2015-16 which shows decreased by 3.6 percentages.
In case of Enrolment the students increased from2,91,84,331 in the year 2011-12 to 3,45,84,781 in the year 2015-16 ,
By numbers from 5,24,265 in year 2012-13, 13,05,717 in year 2013-14 shows increased by 5.62 percentage, by
882178 in year 2014-15 which shows decreased by 3.71 percentage and in year 2015-16 increased by 267040 which
shows decreased by 4.24 percentage.

10.2 Growth in Gross Enrolment Ratio in Higher education
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Gross Enrolment Ratio
Year
2011-12

20.8

2012-13

21.5

2013-14

23

2014-15

24.3

2015-16

24.5

(Source: http://aishe.gov.in)
From the above table it can say that the gross enrolment ratio is increasing from year 2011-12 to 2014-15 and it is
constant from 2014-15 to 2015-16.

10.3

Growth in no. of Teachers for higher education
Year

Professors

Readers

Lecturer

Demonstrator/

Temporary

and

and

and

Tutor

Teacher

equivalent

Associate

Assistant

Professors

Professors

2011-12

102738

174265

852892

49164

68392

2012-13

120156

176402

877556

54608

79849

2013-14

125338

182681

912178

58546

88792

2014-15

136966

177599

985085

71657

101948

2015-16

146021

174657

1009196

76933

112006

(Source: http://aishe.gov.in)
10.4 Increase byhow many no’s of teacher

Year

Professors

Readers and

Lecturer

Demonstrator/

Temporary

and

Associate

and

Tutor

Teacher

equivalent

Professors

Assistant
Professors

2012-13

17418

2137

24664

5444

11457

2013-14

5182

6279

34622

3938

8943

2014-15

11628

-5082

72907

13111

13156
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9055

2015-16

-2942

24111

5276

10058

10.5 Percentage Increase/decrease in no. of teacher
Year

Professors

Readers and

Lecturer and

Demonstrator/

Temporary

and

Associate

Assistant

Tutor

Teacher

equivalent

Professors

Professors

2012-13

16.95

1.23

2.9

11.07

16.75

2013-14

4.31

3.56

3.95

7.21

11.2

2014-15

9.28

-2.78

7.99

22.39

14.82

2015-16

6.61

-1.66

2.45

7.36

9.87

From the above 3 table it can be observed that the increase in the no. and percentage of Professors from year 2012-13,
2013-14, 2014-15 and 2015-16 increase by 16.95, 4.31,9.28 and 6.61 subsequently. About Readers and Associate
Professors from year 2012-13, 2013-14, 2014-15 and 2015-16 increase by 1.23, 3.56 and it decrease from 2014-15 to
2015-16 by 2.78 ,1.66. About Lecturer and Assistant Professors the no. and percentage increase by 2.9, 3.95, 7.99
and 2.45 subsequently. About Demonstrator/ Tutor the no. and percentage from year 2012-13, 2013-14, 2014-15 and
2015-16 increase by 11.07, 7.21, 22.39 and 7.36. About Temporary Teacher the no. and percentage increase by 16.75,
11.2, 14.82 and 9.87 subsequently.
10.6 Gender wise Growth in GER, Enrolment and Teacher.

1. Gender wise growth in Enrolment of students in Higher education
Enrolment
Year

male

female

Difference

2011-12

16173473

13010858

3162615

2012-13

16617294

13535123

3082171

2013-14

17495394

14840840

2654554

2014-15

18488619

15723018

2765601

2015-16

18594723

15990058

2604665

(Source: http://aishe.gov.in)

420 | P a g e

Above table shows gender wise enrolment of students in higher education from year 2011-12 to 2015-16 which
shows that the percentage of female is less than male and there is constant gap between the enrolment of male and
female. From year 2011-12 difference is of 3162615 which decreased in year 2012-13 by 80444, in year 2013-14 is
decreased by 427617 but in year 2014-15 is increased by 111047 and in year 2015-16 it again decreased by 160936.
2. Gender wise growth in Growth Enrolment Ratio in Higher education
Year

GER
Male

female

Difference

2011-12

22.1

19.4

2.7

2012-13

22.7

20.1

2.6

2013-14

23.9

22

1.9

2014-15

25.3

23.2

2.1

2015-16

25.4

23.5

1.9

(Source: http://aishe.gov.in)
Above table shows the gender wise growth in GER from year 2011-12 to 2015-16. This shows decreasing from year
2011-12, 2012-13 to 2013-14 to 2.7, 2.6 and 1.9 subsequently but in year 2014-15 it increased by 2.1 and again in
2015-16 decreased by 1.9.

10.7 Growth in Gender wise no. of Teachers for higher education:

Year

2011-12

Professors and

Readers and

Lecturer and

Demonstrator/

Temporary

equivalent

Associate

Assistant

Tutor

Teacher

Professors

Professors

Male

Female

Male

Female

Male

Female

Male

Female

Male

Female

76133

26605

115391

58874

512142

340750

21151

28013

36287

32105
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2012-13

88543

31613

116817

59585

526755

350801

23046

31562

42465

37384

2013-14

93334

32004

119671

63010

548752

363426

25433

33113

46970

41822

2014-15

102822

34144

116319

61280

599593

385492

30238

41419

55074

46874

2015-16

108277

37744

113830

60827

612615

396581

30645

46288

59598

52408

10.7.1 Percentage of male and female in total no. of Teachers.
Year

Professors and

Readers and

Lecturer and

Demonstrator/

Temporary

equivalent

Associate

Assistant

Tutor

Teacher

Professors

Professors

% of

% of

% of

% of

% of

% of

% of

% of

% of

% of

male

female

male

female

male

female

male

female

male

female

2011-12

74.10

25.90

66.22

33.78

60.05

39.95

43.02

56.98

53.06

46.94

2012-13

73.69

26.31

66.22

33.78

60.03

39.97

42.20

57.80

53.18

46.82

2013-14

74.47

25.53

65.51

34.49

60.16

39.84

43.44

56.56

52.90

47.10

2014-15

75.07

24.93

65.50

34.50

60.87

39.13

42.20

57.80

54.02

45.98

2015-16

74.15

25.85

65.17

34.83

60.70

39.30

39.83

60.17

53.21

46.79

10.7.2 Percentage Increase / Decrease in male and female in total no. of Teachers
Year

Professors and

Readers and

Lecturer and

Demonstrator/

Temporary

equivalent

Associate

Assistant

Tutor

Teacher

Professors

Professors

% Increase

% Increase

% Increase

% Increase

% Increase

/decrease

/decrease

/decrease

/decrease

/decrease

Male

Female

2012-13

-0.41

0.41

2013-14

0.78

2014-15
2015-16

Male

Female

Male

Female

Male

Female

Male

Female

0.01

0

-0.02

0.02

-0.82

0.82

0.12

-0.12

-0.78

-0.71

0.71

0.13

-0.13

1.24

-1.24

-0.28

0.28

0.61

-0.61

-0.01

0.01

0.71

-0.71

-1.24

1.24

1.12

-1.12

-0.92

0.92

-0.32

0.32

-0.16

0.16

0.16

2.36

-0.81

0.81

Above table shows the no. of Teacher at higher education including professionals and equivalents, Readers and
associate professors, Lecturer and assistant professors, demonstrator/Tutor and Temporary Teacher from the year
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2011-12 to 2015-16. Table shows the no. of teachers are increasing from the year 2011-12 to 2012-13 by it shows the
availability of teachers with increasing no. of colleges and universities.

10.8 Gender Parity Index
Gender Parity Index is the Index which measures the relative access of education to male and female.
Year

GPI

2011-12

0.9

2012-13

0.89

2013-14

0.92

2014-15

0.92

2015-16

0.92

(Source: http://aishe.gov.in)
Above table and graph shows Gender Parity Index from year 2011-12 to 2015-16. It increased from 0.9 in year 201112 to 0.89 in the year 2011-12 which decreased by 0.01, 0.92 in year 2013-14 and constant 0.92 till 2015-16.therfore
it is observed that the access of education to male and female is slightly increased and then constant from three years.

XI FINDINGS
1. Growth:Shows growth in Universities, College and Enrolmentfrom year 2011-12 to 2015-16.But about overall
growth it can be observed that the growth rate is increasing from year 2011-12 to 2013-14 but after three years the
growth rate is decreasing.
2. Gender wise growth:Shows that the percentage of female as compare to male is very less.
3.

Access: Shows Growth in the access of Education to male and female from year 2011-12 to 2015-16. But in
regards to the access of education to male and female it shows the percentage of female as compare to male is
very less.

XII RECOMMENDATIONS
1.

Access: Efforts should be taken by government and private institutionalsofor greater and equal access of higher
education to each level of society. More facilities are needed to provide by government to females. Many
facilities are available to students and especially for females but they are not aware about those facilities thus
government should take initiative for reach to unreached group.

2.

Cost: availability of affordable Education for all with well-equipped infrastructure and education facilities.
Now a days distance education is growing with very rapid rate because it is cost saving by giving better access
at any place at any time by using e-learning. Thus the use of latest technology should be included in higher
education to increase the access and will help to decrease the cost of higher education.
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3.

Quality: Efforts should be taken to provide quality education. By appointing qualified and competent faculty.
By including current trends in syllabus, practical oriented lectures etc. for proving quality education and quality
assurance in academics the tool like academic audit plays an important role. Academic audit of universities,
departments, institutions is necessary to ensure that standard are met or not and if not then necessary actions for
achieving those standards. Attention should not only give to teacher’s pedagogical skill but also the learning
environmental development which will address to students personal needs.

4.

Expansion: Needed Internationalization of Education, use of improved Technology in all higher
educationinstitutes.

XIII) CONCLUSION
Educational input is needed for physical, intellectual and moral development of individuals to achieve higher quality
of life, social development, and international understanding and environment adjustments and by achieving this will
help to growth. The current enrolment scenarios in Higher Education have disparities with reference to enrolment
rate, availability of educational facilities across the country. Disparities are equally large between male and
female.Thus Efforts should be taken to increase the ratio of female in higher education by taking active part by
government and also by private institutions.
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ABSTRACT
Pneumatic conveying is a practical form of transport that has been successfully applied in many facets of the
chemical process industries. The present study deals with experimental studies on the hydrodynamic aspects
using different types of solids like sago (Cycas revoluta), red lentil (Lens culinaris), black mustard (Sinapis
nigra) and white mustard (Sinapis alba) in a short converging pneumatic conveying system incubated by various
pressure taps throughout the transport tube for the study of the pressure drop profile at various length of the
riser. A mathematical model was developed and the evaluated results obtained by theoretical analysis were
compared with the experimental data. The pressure profile was also compared at different air and solid flow
rates for different types of samples. The significance of converging was analyzed by making modification on the
developed model so as to justify its advantage over vertical conveying system.

Keywords: Conveying, Converging, Hydrodynamics, Transport tube, Pneumatic

I INTRODUCTION
Pneumatic conveying is defined as the transport of particulate solids by a gaseous stream through any flow
channel. Due to some technological advantage, this operation has been used in process industries for a long
time, just for transport of several kinds of particulate solids, such as lime, coal, polymer pellets, soda ash and
granular chemicals etc. However, the operation of pneumatic conveying is not limited to carrying particulate
solids, but has been extended to other different processes such as preheating, drying, catalytic & other gas-solid
reactions, as for example, drying particulate food materials & calcinations of minerals, the catalytic cracking of
gas-oil and naphtha residues, suspension pre-heating as used in modern cement manufacturing process etc.
Since the initiation of such technique for solid transportation, several researchers on its hydrodynamics and
other transport phenomena of similar systems conducted numerous research works. Interest in pneumatic
transport dates back as early as 1924, Cramp and Priestly [1] being the pioneer investigators. They derived an
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expression for pressure drop by assuming the losses due to friction between the particles and the wall to be
negligible. Horizontal transport of wheat was conducted and observed that at fluid velocities greater than twice
the terminal settling velocity of a free falling wheat particle, the pressure drop due to solid was directly
proportional to the solid loading ratio [2].Specific pressure drop and the operating variables were interrelated in
a manner such that the constants were expressed as a function of the square root of the dimensionless group .
The pressure drop in vertical tube of small particles was analyzed and pointed out that for finely divided
materials, the fluid flow relative to particle might change from turbulent in the initial stage of acceleration to
steady region, thereby giving wide variations in the value of the drag coefficient. They concluded the pressure
drop for flow was due to the sum of the pressure drop due to the carrier gas and solids [3]. Later it was
considered that the pressure drop across a pneumatic transport line to be composed of static and frictional heads
of the suspension as a whole [4], The important conclusion obtained from research on vertical pneumatic
transport is that the pressure drop due to solid alone may be derived by assuming that the particles behave as if
they are freely suspended in the fluid stream and also the drag force was proportional to the square of the
relative velocity between gas and the particles [5]. Later it was pointed out that the pressure drop could be
estimated by summing up the contributions of the wall friction, particle friction, particle acceleration and static
heads due to the particles and air [6]. Equations were derived for the additional pressure drop and particle
velocity for in horizontal and vertical pipes, using materials such as glass beads, copper spheres, millet and gram
seeds and was found that the velocity profile of particles in the vertical pipe was reported to be symmetrical and
was not significantly affected by the particle size, density and mass flow ratio of air to the particles [7]. Based
on literature survey at the Institute of Gas Technology, Chicago twenty important correlations for determining
the pressure drop in vertical pneumatic conveying lines, was analyzed and presented in the “Coal Conversion
systems Technical data book” .The modified correlation (wherein pressure drop due to gas acceleration, particle
acceleration, gas to pipe friction, solid to pipe friction, static heads of solids and that for the gas have been
considered) was found to be quite simple and reasonably accurate. Investigations of the dependence of overall
pressure drop on the superficial air velocity during pneumatic conveying in vertical pipes are reported [8]. The
analysis confirmed that the friction pressure losses for the gas-solids suspension flow in vertical pipes can best
be described using the correlational equation of Kerker [9].Later it was observed that the total pressure drop
consisted of three terms, namely acceleration of the particles, drop due to hold up of the particles and gas [10].
Horio et al suggested that the pressure drop in the riser, could be written as equal to the sum of (i) pressure drop
for suspending solids, (ii) particle to wall frictional loss and (iii) acceleration loss [11]. Experimental study of
vertical pneumatic conveying used a one–dimensional equation system and experimental techniques to provide a
comprehensive description of vertical gas-solid two phase flow [12]. It was found that the frictional pressure
drop was recognized to be an important component of the total pressure gradient in the riser [13]. At the same
time three flow modes of Smooth transition from dilute to fluidized dense phase, Dilute-phase, unstable zone
and slug flow and

Dilute-phase only [14] were observed when bulk solid materials are transported in

conventional pneumatic conveying systems. They are: (1) Smooth transition from dilute to fluidized dense
phase. (2) Dilute-phase, unstable zone and slug flow. (3) Dilute-phase only [14]. Studies on the effects of
particle size and density on the fluid dynamic behavior of vertical gas-solid transport of group D particles on
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pneumatic conveying in dilute and dense phase flows were done [15]. Further studies showed that pressure drop
in the acceleration region could be predicted using the uniform flow model if the proper value of the initial solid
velocity was known. The equations for estimation of this value were proposed and the correlations for drag
force co-efficient and friction factor that gave the most accurate results were selected [16]. Experimental
investigation of inter particle collision rate in particulate flow used a high-speed camera and Particle Tracking
Velocimetry (PTV) algorithms to focus on inter particle collisions and especially the collision rate [17]. Reports
on the effect of Reynolds number, mass loading, and particle shape and size on pressure drop in a vertical
gas−solids pneumatic conveying line were made and a state-of-the-art multiphase computational fluid dynamics
(CFD) models were assessed by comparing their predictions to experimental data [18]. The conveying
characteristics of various agricultural seeds like wheat, barley, sunflower and lentil were determined and in
addition, the mechanical damage, germination rate, and vigour index of the seeds were also investigated
experimentally. The physical properties like sphericity, densities, porosity, projection area and drag coefficient
were determined [19]. Next year high speed video camera and pressure transmitters were used to study the
dynamic behavior of the particles and its influence on pressure transmitters during conveying [20]. Two
different types of plastic pellets were applied for the determination of distinguishing flow characteristics in
dilute phase pneumatic conveying. The results show that the total pressure drop for polyolefin is higher than that
for polystyrene. The solid friction factor decreases when the solid loading ratio is increased for both materials,
but the friction factor for polyolefin decreases more with the solid-loading ratio than the polystyrene [21].
In the present investigation, the hydrodynamics of various material like like sago (Cycas revoluta), red lentil
(Lens culinaris), black mustard (Sinapis nigra) and white mustard (Sinapis alba) were elaborately studied by
calculating the pressure drop profile along the height of the riser. Further the experimental analysis was
compared with the theoretical data obtained from the developed model. The effect of converging of the vertical
tube was also thoroughly studied so as to justify its application range.

II MATERIALS AND METHODS
A basic study was done by considering various materials like Red Lentil (Lens culinaris) which is a grain
legume widely grown in Turkey for food being an important source of protein, Sago (Cycas revoluta) which is
a starch extracted from the pitch of sago palm stems , Black mustard (Sinapis nigra) which is an annual weedy
plant cultivated for its seeds, commonly used as spices , White mustard (Sinapis alba) which are hard round
seeds containing oily embryo free from starch with a color ranging from yellow to light brown, to see the effect
of size, density on the pneumatic conveying characteristics. The flow rate of each material was varied to have an
analysis of the pressure drop along the riser height. The typical characteristics of the materials are listed in Table
1.
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TABLE 1
Characteristics of Materials used
Material

Average Diameter

Density

Shape

(mm)

(kg/m3)

(1) Small Sago

1.61

1240

Spherical

(2) Large Sago

3.75

1170

Spherical

(3) Red Lentil

2.75

1504

Convex lens

(4) Black Mustard

1.905

1027.5

Spherical

White Mustard

1.85

1570

Spherical

III EXPERIMENTAL ANALYSIS
The existing experimental set-up (Figure 1) consist of a transport tube having a length of 2.7m and diameter
converging from 0.0762m to 0.0508m with all other accessories for gas and solid feeding and solid cyclone
separation. Before beginning the experiment we estimate all the physical parameters of the solid particles used
for transportation. The storage bin is first loaded with desired particulate solids. Air is sent from the blower and
the solid in the bin is charged slowly by opening the valve (V2) fitted at the bottom of the storage bin so that
particles can be fluidized continuously without retaining those particles at the bottom of the converging tube.
After completing the charging V2 is closed. For easy feeding of the solid and to eliminate the leakage of air
through the solid feeding line compressed air is sent through the tube fitted co-axially with the solid feeding
line. This airflow is adjusted so as to restrict the air leakage from the transport tube towards the solid feeding
line. The solid particles observed to be transported by the air flowing through the vertical converging transport
tube & separated from the air stream by the cyclone separator fitted at top of the vertical transport tube. The
solid feeding rate is verified by closing intermittently valve (V1) fitted with the leg of the cyclone separator.
Differential pressure is measured across the various pressure taps and the base pressure taps (bottom most) of
the transport tube. The data thus collected for various differential pressures at different height of the transport
tube were plotted against the height of the transport tube with different solid particles at constant airflow rate &
compared with the theoretical differential pressure profiles.
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Fig. 1: Short Converging Vertical Pneumatic Conveying system

IV MATHEMATICAL MODEL
The mathematical model on dynamics of the particulate solids in the vertical pneumatic conveying system
through uniform transport tube [12] has been modified considering the same assumption in the existing
computational model to accommodate the converging tube geometry for theoretically prediction of pressure
drop profile, for dilute phase pneumatic transport through converging riser tube.
The frictional force of the particle is estimated by the Konno [22] ratio relationship as given below

FS 
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  dt2 

 dh 1   
 4 

(1)

The buoyant force due to the fluid medium is negligible in comparison with the gravitational force acting on the
particle. Where

 g = Density of the gas,  = Initial porosity, u g = Gas velocity, u t = Terminal velocity,

u p = Particle velocity, d t =Total diameter, C d = Drag co-efficient
d t = tube diameter at any arbitrary height, h of the converging tube is given by
 H  h  d1  h  d 2 
dt  
H
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(2)

H = axial length of the converging tube (or, vertical height);

d1 = bottom most diameter of the tube;

d 2 = top most diameter of the tube;
h =any arbitrary height considered from the bottom most point of the converging tube
A generalized expression for drag co-efficient has been suggested by Morsi and Alexander [23] follows:
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and k1 , k2 , k3 are empirical constants assuming different values for different range of

Re p as shown in Table 2

TABLE 2
Values of empirical constants for different ranges of

Re p

For

k1

k2

k3

Re p  0.1

24.0

0.0

0.0

0.1  Re p  1.0

22.73

0.0903

3.69

1  Re p  10

29.166

-3.8889

1.222

10  Re p  100

46.5

-116.67

0.6167

100  Re p  1000

98.33

-2778.0

0.3644

1000  Re p  5000

148.62

-47500.0

0.357

5000  Re p  10000

490.546

-578700.0

0.46

Re p  10000

1662.5

-5416700.0

0.5191

\
4.1 Pressure drop Calculation
The pressure drop across the differential height, dh may be considered as the summation of five different
pressure losses.

dpt  dpsg  dp fg  dpss  dp fs  dpas  dp dp
ag
t
(4)
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Where,

= total pressure drop across the element

The pressure losses on the right hand side of equation (4) may be expressed in terms of dh ,
Pressure drop due to static column of fluid,

dpsg   g  gdh

(5)

Pressure drop for the fluid friction with the wall,

dp fg 

2 f g  g ug2
dt

dh

(6)

Pressure drop due to static column of solid particles,

dpss   p 1    gdh

(7)

Pressure drop as a result of solid friction with the tube wall,

dp fs 

2 f s  p 1    u 2p
dt

dh

(8)

Pressure drop due to acceleration of the solid particles,

dpas   p 1    u 2p

(9)

And pressure drop due to acceleration of the gas to the carrying velocity,

dp ag 

1
 g u g2
2

(10)

Now, Reg gas Reynolds number =

ug  g dt

g

Since, Reg ranges between 20000 and 60000 in the present set of experiments, using standard friction factor
versus Reynolds number plot. An empirical correlation may be developed for smooth pipe as follows:

f g  0.08 ( Reg)-0.25
 u g  g dt
=0.08  
g






0.25

 0.25

(11)

For vertical transport, at the low solid to air ratios(less than 5 to 10 by weight) normally employed in dilute
phase pneumatic, it may be assumed that

u g  u g sup
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Where, u g

 actual gas velocity 

mg

(12)

 g (d t2 / 4)

where m g = kg of air flow per second

u 

g sup

And

u

Where

g

 superficial gas velocity

 u p   ut for vertical transport at low solid ratio

u t  terminal free settling velocity of the particles in air and f s = Friction factor

For vertical transport of spherical particles as the flow zone is not likely to be laminar always, Newton’s law
may be used to estimate the free settling velocity of the particles which is given by
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V RESULTS AND DISCUSSIONS
The experimental pressure drop data collected from pressure taps at different height of the riser using different
particulate solids are given in the table

5.1. Experimental Pressure Drop calculation of various materials
Figure 2 shows the experimental pressure drop profile for small sago, large sago, white mustard, black mustard,
red lentil and air with respect to the solid feed point. The corresponding plot mentioned below show that with
riser height the slope of the curves gradually increases and continue to increase till the end of the riser. Thus it is
observed that the pressure profile increases exponentially. The exponential nature is observed for both cases
(with or without solid) and comparative plots are plotted. This phenomenon implicates that the particle cannot
reach the steady state velocity at any stage of the riser. This is due to the fact that in case of converging tube the
gas velocity is not constant throughout the height which is observed in case of converging tube, rather the gas
velocity is continuously increasing due to the decrease in cross-sectional area along the riser height in case of
converging riser tube. So the final steady state velocity to be attained by the transporting solid particles is not set
at a constant value rather continuously increasing along the riser height. In other words we may comment that
the particles are under continuous accelerating force along the riser tube.
It is seen that the smallest diameter particle that is small sago is occupying higher position than others. Then
comes white mustard having a diameter of 1.85mm, then comes black mustard (dia=1.905mm), then red
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lentil(dia=2.75mm) and lastly large sago with a diameter of 3.75mm. This shows that the pressure drop profile
decreases with increasing diameter of the particle. This can be well justified by the fact that with increasing
diameter, the running particles are becoming more sluggish during their transportation through the transport
tube.

Fig. 2: Experimental Pressure Drop for all the materials and air
5.2. Comparative study between experimental and theoretical pressure drop
A comparative experimental and theoretical pressure drop profile for small sago(dia=1.61mm), white
mustard(dia=1.85mm), black mustard(dia=1.905mm), red lentil(dia=2.75mm) and large sago(dia=3.75mm) is
represented in Figure 3. These plots show variation of pressure drop profiles with different diameters and
densities of the particulate solids. Theoretical plots are derived from the model by using computer program. In
all these figures there is a good match between the experimental and theoretical results with certain
discrepancies which may be due to the unequal distribution of the particles in the radial direction of the tube.
This aspect differs from the basic assumption of the theoretical model that the distribution of particles are
uniform in the radial direction. This discrepancy is seemed to increase with the particles size which may be due
to the fact that the larger particles are statically charged during the friction between the tube wall and the
particles, as a result of which the particles are not accelerated properly due to the static forces in opposite
direction to their transport. And hence the experimental pressure drop profile lies below the theoretical pressure
drop profile.
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Fig. 3: Comparative study between experimental and theoretical pressure drop of (a) Small sago
(b) White mustard (c) Black mustard (d) Red lentil (e) Large sago

5.3. Comparative study of pressure drop profile for two different circulation rates
Figure 4 shows comparative pressure drop profile at different circulation rates for small sago(circulation rate of
0.005634kg/sec and 0.019kg/sec), large sago(circulation rate of 0.00652kg/sec and 0.0186kg/sec), white
mustard(circulation rate of 0.00645kg/sec and 0.021kg/sec), black mustard(circulation rate of 0.00635kg/sec and
0.022kg/sec) and red lentil(circulation rate of 0.00667kg/sec and 0.019kg/sec) respectively. It is observed that
with higher solid circulation rate the exponential trend is more. Due to the higher amount of accelerating solid
particles at higher solid circulation rate at any height of the riser the total pressure drop is high for high solid
circulation rate.
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Fig. 4: Comparative study of pressure drop profile for two different circulation rates (a) Small sago
(b) Large sago (c) White mustard (d) Black mustard (e) Red lentil

5.4. Comparative study of pressure drop profile for converging and uniform tube
Figure 5 shows comparative theoretical pressure drop profiles between the uniform and the converging riser
tube. These theoretical plots are derived from the model by using computer program. In this figures the profiles
show that the pressure drop of converging tube is gradually increasing at a faster rate than that of the uniform
tube. The gradient of pressure drop profile is gradually increasing with the riser height which doesnot happen in
case of uniform tube. This is because of the fact that the particulate solids in case of converging tube is under
constant acceleration and are transported subsequently with increasing velocity and never attaining the steady
state velocity.
In all the plots described above, clear deviations from the actual plots are seen for a few points at the end of the
curve. This deviation may be due to the fact that at the top section of the transport tube, the flow of air is more
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turbulent just at the entry of the cyclone. Subsequently the motion of the accelerated particles are also hindered
due to the same reason. The combined effect may be the cause of the stray points at the end of the curve.

Fig. 5: Comparative study of pressure drop profile for converging and uniform tube (a) Small sago
(b) White mustard (c) Black mustard (d) Red lentil (e) Large sago

VI CONCLUSION
The results of pneumatic conveying characteristics of sago, red lentil, black mustard and white mustard was
estimated and it was determined that the pressure drop of each kind of particles is increasing along the riser
height till the end of the riser in case of converging tube. This is due to the fact that in case of converging tube
the gas velocity is not constant throughout the height, rather the gas velocity is continuously increasing due to
the decrease in cross-sectional area along the riser height in case of converging riser tube. So the final steady
state velocity to be attained by the transporting solid particles is not set at a constant value rather continuously
increasing along the riser height. In other words we may comment that the particles are under continuous
accelerating force along the riser tube. The highest pressure drop was obtained for small sago(dia=1.61mm)
whereas the lowest pressure drop was obtained for large sago(dia=3.75mm). It is also observed that the pressure
drop increases as the solid flow rate or the circulation rate of the solid increases. It may also be noted that the
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pressure drop of converging tube is gradually increasing at a faster rate than that of the uniform tube. The
gradient of pressure drop profile is gradually increasing with the riser height which doesnot happen in case of
uniform tube. This is because of the fact that the particulate solids in case of converging tube is under constant
acceleration and are transported subsequently with increasing velocity and never attaining the steady state
velocity. Therefore it may be concluded that the transfer coefficients are much larger in case of converging tube
than in case of uniform one. Since the particles Reynolds number is continuously increasing throughout the riser
tube in case of converging geometry. So, on the basis of the all specific points it can be well suggested that in
any operation involving vertical riser a converging transport tube is more efficient.
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ABSTRACT
Sugar is the second largest agro-based industry in India. The industry provides employment to skilled and semiskilled workers mostly from rural areas. . Sugar Industry is one of the largest farm based industry, only next to
textiles and plays a very important role in the Indian Economy. The Industry affects the agriculture sector and the
people related to it through the forward and backward linkages . Though the industry contributes a lot to the
socioeconomic development of the nation, it is plagued with a number of problems such as Low Yield of Sugarcane
,Short crushing season, Fluctuating Production Trends, Low rate of recovery,High cost of Production, Small and
uneconomic size of mills ,Competition with Khandsari and Gur,high support prices payable to farmers, lack of
adequate working capital, partial decontrol and the uncertain export Outlook, Regional imbalances in distribution,
Old and obsolete machinery, Low per capita consumption etc. But in the recent industry is faced with various grave
problems like obsolete technology, short margin, policy hurdles, entry of private players, non availability of
sugarcane, financial crisis, corruption and so on. This paper will provide brief idea about various list of problems
in sugar industries.

Keywords: Crushing Season,Policy Issues, Sugarcane Farmers ,Sugar Industry,

I INTRODUCTION
Sugar Industry is one of the most important agro-based industry in India. Sugar industry is seasonal in nature and its
working period is only for 120 to 200 days in year. In India, sugar industry is the second largest industry after
textiles. The country is the second largest sugar producer in the world. The sub-tropical region (Uttar Pradesh)
contributes almost more tan 50% of India’s total sugar production, while the balance comes from the tropical
region, mainly from Tamil Nadu, Karnataka, Maharashtra and Madhya Pradesh. The sugar industry is one of the
world’s major agro-based industries. Maximum global sugar production comes from the top 10 producers, of which
the top three (Brazil, India and the European Union) contribute 40% of the total.
In 1930s Sugar was given protection. Since then, the industry has been traditionally called a “Child of Protection“.
The Industry grew after India’s independence.
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II OVERVIEW OF SUGAR INDUSTRY

2 nd largest producer and largest consumer of sugar in the world
high quantity of cane farmers and dependants
 Rs.80,000 crore sugar industry
 Estimated cane price payment for 2011-12 is Rs 55,000 crores - Paid to farmers directly without involvement of
any middlemen
 Located in rural heartland, directly contributes to rural economic development and employment
 65% of sugar consumed by bulk consumers viz. beverage, biscuit, confectionery etc. manufaturers

III PROBLEMS OF THE SUGAR INDUSTRY
Before April 2013 The problems with the sugar industry can be broadly divided into two parts viz. natural issues and
policy issues. Before dealing with them, we have to note that there are two policy scenarios viz. before April2013
and Post-April 2013. We can also call it before Rangarajan and after Rangarajan scenario. In the Pre-April
2013 scenario, various problems of the sugar industry can be summarized in the following graphics. Sugar- A
Political Sensitive Commodity The biggest problem of the Indian sugar industry is that it is one of the most
politically sensitive commodities. Despite having a very small share in the monthly household budget, the slightest
price increase can trigger inflation in other commodities. On the other hand, a large number of farmers grow
sugarcane, and a fall in the price of sugarcane can shake the state governments, particularly in UP and Maharashtra.
Sugar is also an essential commodity as per essential commodities act.

Cyclicality in Production Another big problem of the sugar industry is the cyclicality in the sugarcane production.
By cyclicality, we mean to say that the sugar cycle in our country gives three years of good production in a row
followed by consecutive years of bad crop. This creates difficulties in policy making.
Cane Pricing Issue In most of the major sugar exporting countries, the sugarcane prices are linked to sugar prices. In
our country, there is a disconnect between the two. This is mainly because at the same time, the one cannot sustain
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the low sugar price, high cane price and a healthy flourishing sugar industry at the same time. Numerous
committees have tried to design a formula linking sugar and sugarcane prices, but as of now, none of such formulae
is perfect. The problem in arriving at a formula is as follows: If there is abundant supply of sugarcane, the mills will
drop the prices to be paid to farmers. If there is an erratic supply of sugarcane, the mills will raise the prices to be
paid to farmers

Some of the Problems of Sugar Industries are listed below:

1. Low Yield of Sugarcane
Although India has the largest area under sugarcane cultivation, the yield per hectare is extremely low as compared
to some of the major sugarcane producing countries of the world.
This leads to low overall production and results in short supply of sugarcane to sugar mills. Efforts are being made
to solve this problem through theintroduction of high yielding, early maturing, frost resistant and high sucrose
content varieties of sugarcane as well as by controlling diseases and pests which are harmful for sugarcane.

2. Short crushing season
Manufacturing of sugar is a seasonal phenomenon with a short crushing season varying normally from 4 to 7 months
in a year. The mills and its workers remain idle during the remaining period of the year, thus creating financial
problems for the industry as a whole. One possible method to increase the crushing season is to sow and harvest
sugarcane at proper intervals in different areas adjoining the sugar mill. This will increase the duration of supply of
sugarcane to sugar mills.

3. Fluctuating Production Trends
Sugarcane has to compete with several other food and cash crops like cotton, oil seeds, rice, etc. Consequently, the
land available to sugarcane cultivation is not the same and the total production of sugarcane fluctuates. This affects
the supply of sugarcane to the mills and the production of sugar also varies from year to year.

4. Low rate of recovery
Average rate of recovery in India is less than ten per cent which is quite low as compared to other major sugar
producing countries.

5. High cost of Production
High cost of sugarcane, inefficient technology, uneconomic process of production and heavy excise duty result in
high cost of manufacturing. The production cost of sugar in India is one of the highest in the world. Intense research
is required to increase the sugarcane production in the agricultural field and to introduce new technology of
production efficiency in the sugar mills. Production cost can also be reduced through proper utilization of byproducts of the industry.
For example, bagasse can be used for manufacturing paper pulp, insulating board, plastic, carbon cortex etc.
Molasses comprise another important by-product which can be gainfully used for the manufacture of power alcohol.
This, in its turn, is useful in manufacturing DDT, acetate rayon, polythene, synthetic rubber, plastics, toilet
preparations, etc. It can also be utilized for conversion into edible molasses and cattle feed. Press-mud can be used
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for extracting wax.

6. Small and uneconomic size of mills
Most of the sugar mills in India are of small size with a capacity of 1,000 to 1,500 tones per day. This makes large
scale production uneconomic. Many of the mills are economically not viable.

7. Old and obsolete machinery
Most of the machinery used in Indian sugar mills, particularly those of Uttar Pradesh and Bihar is old and obsolete,
being 50-60 years old and needs rehabilitation. But low margin of profit prevents several mill owners from replacing
the old machinery by the new one.

8. Competition with Khandsari and Gur
Khandsari and gur have been manufactured in rural India much before the advent of sugar industry in the organised
sector. Since khandsari industry is free from excise duty, it can offer higher prices of cane to the cane growers.In
India about one-third of the sugar cane production is utilised for making gur and khandsari. This causes shortage of
raw material for the sugar mills.
Further, cane growers themselves use cane for manufacturing gur and save on labour cost which is not possible in
sugar industry. It is estimated that about 60 per cent of the cane grown in India is used for making khandsari and gur
and the organised sugar industry is deprived of sufficient supply of this basic raw material.

9. Regional imbalances in distribution
Over half of sugar mills are located in Maharashtra and Uttar Pradesh and about 60 per cent of the production comes
from these two states. On the other hand, there are several states in the north-east, Jammu and Kashmir and Orissa
where there is no appreciable growth of this industry. This leads to regional imbalances which have their own
implications.

10. Low per capita consumption
The per capita annual consumption of sugar in India is low. This result in low market demand and creates problems
of sale of sugar.
Most of the sugar mills in Uttar Pradesh and Bihar are more than 50 years old. These mills are working with old and
outdated machinery. Thus, low production reduces the amount of profit and finally makes the unit sick. The cost of
sugar production in India is one of the highest in the world. This is due to high sugar cane cost, uneconomic
production process, inefficient technology and high taxes exercised by the state and the central governments. The
main by-products of the sugar industry are bagasse and molasses. The industry faces problems indisposing these byproducts, especially under pollution control devices. The government policy, based on dual price system,
discourages the entrepreneurs to make investment for further growth andimprovement..Most of the sugar mills in
Uttar Pradesh and Bihar are more than 50 years old. These mills are working with old and outdated machinery.
Thus, low production reduces the amount of profit and finally makes the unit sick. The cost of sugar production in
India is one of the highest in the world. This is due to high sugar cane cost, uneconomic production process,
inefficient technology and high taxes exercised by the state and the central governments. The main by-products of
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the sugar industry are bagasse and molasses. The industry faces problems in disposing these by-products, especially
under pollution control devices.
The profit margin should be increased for future developments.

IV PRODUCTIVITY ISSUES
1. Monoculture of sugarcane i.e. lack of crop rotation in some areas, leads to deletion of nutrients in soil and
adversely affect cane productivity.
2.Post harvest deterioration in cane quality on account of staling and delayed crushing contributes to low sugar
recovery.
3. An irregularity in availability of water is other major issue in cultivation of sugarcane crop. As many states have
sufficient irrigation facility with regular raining season (like South India) while others have poor irrigation facility
with even raining season (like Uttar Pradesh).
4. Inadequate availability of quality seed of new sugarcane varieties and poor seed replacement rate adversely affect
the realization of potential cane yield of varieties.
5. Further reduction in yield of sugarcane due to rise in temperature is significant.
• The average yield of sugarcane is around 50 tons/hectare only which is much lesser when compared to other
nations such as 70 tons/hectare in Brazil or 100 tons/hectare in Hawaii.
• The technology used by sugar mills is obsolete and old which make sugar mills economically unviable and due to
this farmers benefit get affected.
• The small crushing season last only for 4 to 6 months especially in North India due to lesser availability of water
or occurrence of frost, etc.
• The political ownership or their large share in cooperative sugar mills cause delays in payment to farmers.The
corruption due to political ownership further cause higher price and poor productivity in sugar mills.

V PROBLEMS FACED BY SUGARCANE GROWERS
The sugarcane growers in India face two types of problems viz.,on the fields andoff the fields, in other words
problems occurred during cultivation as well as marketing of sugarcane as follows :

A) On the fields:


Availability of seeds, fertilizers, pesticides, etc. in sufficient quantity



Fertility of land,



Supply of water,



Labour,



Finance,



Fertilizer,



Pesticides,



Technical guidance ,
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Demand for sugarcane.

Absence of these factors may affect the sugarcane cultivation and yields in terms of quality and quantity.

B) Off the fields:


Low rate for sugarcane



Waiting in a long queue



Dishonest in weighing at weigh bridge



Unnecessary deductions in the name of toll, charges, etc.



Delay in payment of installments



Shortages of sugarcane buyers

VI SUGGESTIONS
Taking into consideration, the problems of sugarcane farmers the following suggestions are given to sustain
Sugarcane cultivation and to improve the economic conditions of sugarcane farmers.
1. The Mahatma Gandhi National Rural Employment Guarantee Act has to be grounded strictly during nonagriculture season i.e. from April –June.
2. In view of huge labour cost, appropriate capital intensive techniques (machinery to plant sugarcane stems, deweeding and harvesting machines) are to be supplied by the government on subsidy basis or 275 made available.
Farmers who can afford them will purchase. Once they are available in the village, farmers can hire them as they are
doing in case of tractors and crushing machines.
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3. Sugarcane farmers need to be educated on recent techniques of cultivation and Farm Management by government
extension department functioning at Mandal level.
4.The sugarcane mills are to be strictly instructed to purchase cane immediately after harvest without loss of weight.
5.The most important recommendation is, proper review of government policy of MSP.This need to be increased.
6.Uninterrupted power supply need be ensured at least 8 hours in a day so that necessary irrigation from wells will
be possible which affect the output.
7. Relation between the sugarcane growers and the factory should be always well knit.
8. There should be some systems for providing suitable seeds, fertilizers and pesticides to the member farmers.
9. There should be Option for factory's transportation service.
10. There should be new Techniques and Technologies in Sugarcane Cultivation

VII CONCLUSION
In sugarcane cultivationtechniques and technologies are changing every day. So it is essential to accept and apply of
all these new things during cultivation.Sugar industry and cane farmers both of them should work with cooperation
for reciprocal benefits because the benefits are interrelated and progress is correlated. Therefore, the sugar factories
must take care of sugarcane growers by providing materials and information when required. In order to improve the
relation between the farmers and the factory,
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ABSTRACT
A method is described for optimizing the field stress on HV insulators by modifying their profile, seeking a uniform
distribution of the tangential field along the insulator surface. This results in an increase of the onset voltage for
surface flashover and in a significant saving of the space of the HV installation. The optimization process was
achieved by an algorithm developed for calculating the tangential field component and mathematical expressions of
the profile to be corrected through an iterative procedure. The algorithm was based on a modified charge
simulation technique to satisfy a better matching of the boundary conditions to the electrode and insulator surfaces
involved in the HV installation. The algorithm is expanded to study the effect of contamination on the tangential
field distribution. It is found that the higher the conductivity of the contamination layer, the higher is the field
uniformityalong the insulator surface.

Keywords: Field Stress, Contamination, Optimization, Insulators, Tangential Field

I INTRODUCTION
HV insulators usually serve as a support/spacer of HV electrodes with respect to grounded frames (e.g. in gasinsulated systems) or the ground plane (in air). In practice, there are many applications where the HV insulators are
surrounded by gaseous dielectrics and stressed between two electrodes depending on the arrangement. Flashover
takes place along the insulator surface if the tangential field is high enough to sustain a discharge. To keep the
tangential field below the limit required for a sustained discharge, the insulator length has to be a minimum value for
a given voltage rating with a subsequent minimum cost of installation. Another efficient approach is to design the
insulator with an optimized profile with a resulting shorter length, thus minimizing the space needed for installation.
To optimize a HV insulator, the distribution of the tangential field component along its surface should be uniform,
thus increasing the onset voltage of surface flashover. This was achieved by correcting the profile of the insulator
step by step. At any point on the insulator surface, the tangential field is derived from the potential difference
between two test points in the vicinity of the point under consideration. If the tangential field exceeds the demanded
value, either the potential difference is decreased, or the distance between the test points is increased.
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Here, to optimize the HV insulator a Simulation is done through software named Finite Element Method Magnetics
(FEMM). Where various models can be designed and tested for various parameters and the necessary changes can
be made in the designed model in order to achieve the desired design.
The software provides the platform to perform various trial and error approaches before concluding to the final
results. Thus, benefiting the designers and manufacturers from actually building the setup which may require huge
capital and funds for the same.
To study the effect of contamination on the insulator upon the tangential field, the simulation charges is replaced by
complex charges. The contamination layer is simulated by a uniform surface resistivity along the insulator. The
magnitudes of the simulation charges (real and imaginary components) is determined by a fore mentioned concept
of error-function minimization. First, the algorithm is developed for calculating the tangential field is explained.
Then the method of optimization is discussed, and the effect of contamination on the calculated tangential field
distribution is investigated showing how the developed algorithm will accommodate this effect. Finally, the results
obtained are discussed.

II EFFECT OF CONTAMINATION
To study the effect of contamination of the insulators uponthetangential field distribution, the algorithm developed
isexpanded to treat capacitive-resistive fields as well. Thesimulation charges were replaced by complex charges.
Thecontamination layer was simulated by a uniform surfaceresistivity along the insulator.

Fig. 1. Proposed approach for profile optimization.
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The capacitive fieldsare not frequency dependent as long as V is the instantaneous value of the applied voltage.
However, capacitive-resistive fields are field distribution along the insulator surface. For ac applied voltages, the
capacitive and ohmic (due to the resistivity of the contamination layer) components will determine the tangential
field distribution along the insulator surface. It has been realized [12] that the charge simulation technique is more
accurate when compared with other techniques, e.g., finite- difference, finite-elements, Monte Carlo, and surfacecharge simulation techniques frequency dependent.
It has been realized [12] that thecharge simulation technique ismore accurate when comparedwith other techniques,
e.g., finite-difference, finite-elements,Monte Carlo, and surface-chargesimulation techniques. formulate the error
function with complex simulation charges, the following deviations 611, 612,…, 632 have to be defined.

Then the error function expressed before by (11) takes theForm

III RESULTS AND DISCUSSION
Conventional Charge Simulation Technique Versus theProposedModified Charge Simulation TechniqueThe
conventional chargesimulation technique (CCST) hasto limit the number of boundarypoints to be equal to
thenumber of unknowns. For capacitive andcapacitive-resistivefields, the matrix defining the set ofequations
describing thepassive space has numerous zero terms.Subsequently, thematrix has a wide variation in itselements
ranging from veryhigh values to zero values. This isreflected in the "matrixcondition" when solved by Gauss or
Croutdecompositionalgorithms [4]. On the other hand, the set ofequationsinvolving the unknowns are formulated in
modifiedchargesimulation technique (MCST) to match the given boundaryconditions to a large number of boundary
points on the surfaceof the electrode and the insulator. Then the equations arereduced in number, through the errorfunction minimization,tobe equal to that of the unknown. For both capacitive andcapacitive-resistive fields, the
matrix to be solved is not onlyfree from zero terms but also has no wide variation in itselements as in CCST. The
values of the unknown charges obtainedin the CCSTsatisfy the boundary conditions in a satisfactorymanner
onlywith a careful choice of both the number ofsimulation chargesand the coordinates of these charges.Therefore,
the simulationaccuracy depends strongly on theassumptions concerningthe simulation charges in both number
andcoordinates [7].These assumptions are usually made on thebasis of experiencewhich may differ from one
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investigator toanother. As thegeometry increases in complexity by involvingmore than onedielectric, the experience
of theinvestigator may fail toachieve the boundary conditions with anacceptable accuracy.This explains why
investigators [5] usedtheir expertise tochoose the coordinates for their simulationcharges in anonsystematic manner
to achieve the boundaryconditions. Forcapacitive and capacitive-resistive fields thenumber ofsimulation charges was
large but not stated explicitly[5].However, other investigators [6] did not mention how theychoose the coordinates of
their simulation charges for CCST toanalyze capacitive fields. They found that with an increase inthe number of
simulation charges (to increase the number ofboundary points involved in the matrix formulation), theresultsvary
and a critical number is reached where thecomputedresults became acceptable.Increasing the number of
simulationcharges with CCSTsometimes leads to bad conditioning ofsolutions instead ofproducing better accuracy
for a singledielectric geometry[7]. This agrees with the findings observedby the presentauthors when they tried to
apply CCST for the two-dielectricinstallation they investigated and present in Fig. 1.

Fig. 2.Tangential-field distribution along

Fig. 3.Effect of resistivity of contamination

profile for optimized and nonoptimized insulators

layer on potential distributionalong insulator.

Fig. 4.Tangential-field distribution along optimized insulator and equivalentone
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In the MCST the coordinates of the simulation charges arechosen in a systematic way. Thenumber ofsimulation
charges (Ne + Ni + Na) is kept constantwhile thenumber of boundary points (ne + 2n) is increased inthe range oftwo
to five times (Ne + Ni + Na) depending onthe passive spaceto be analyzed. Of course, the larger thenumber of
boundarypoints, the better is the matching of theboundary conditions tothe insulator and electrode surfaces. Asa
result, the MCST doesnot have a critical number ofsimulation charges whereas the CCSTdoes [6]. All of this
isattributed to the improved condition ofthe matrix obtainedfrom the error-function (minimizationfor
capacitivefields andfor capacitive-resistive fields).Accuracy of the MCSTFor capacitive fields the number
ofsimulation charges N,Ni, and No are chosen equal to 8, 12, and12, respectively.However, the number of the
boundary points onthe electrodene and on the insulator surface n are chosen equalto 56 and 20,respectively.For
capacitive-resistive fields thenumber of simulationcharges Ne, Ni, and Na are chosen as 6, 9,and 9,
respectively.However, the number of boundary points neand n are chosenequal to 54 and 18. Here, each charge
involvestwo unknowns(real and imaginary components).While one boundarycondition is to be satisfied over
theelectrode surface, twoboundary conditions exist for theinsulator surface. In otherwords, the number of
equationswritten per point on the insulatorsurface is double that for a point on the electrode surface. This is why the
number of boundary points n on the insulator surface is chosen smaller than the number of boundary points ne on
the electrode surface.
It is very satisfying to observe that the calculated potentials satisfy not only the boundary conditions on the insulator
surface but also the boundary condition on the electrode where the deviation from the applied voltage V did not
exceed one percent.
Of course, the accuracy of the potential calculation along theinsulator surface reflects itself in the accuracy of the
predicted values of the tangential field component.

3.1 Insulator Optimization
Fig. 2 gives the tangential field distribution for the optimized and nonoptimized insulators. It is quite clear that the
tangential field for the nonoptimized insulator is low near the ground plane and is high near the HV electrode. Such
high fieldintensity may be the origin of flashover on the insulatorsurface. On the other hand, the field is almost
uniform along the optimized insulator which makes the probability of flashover on the insulator lower for the same
applied voltage. As shown in Fig. 3, the line integral of the tangential field along the insulator surface equals the
applied voltage for both the optimized and nonoptimized profiles. This is also a measure of the accuracy of the
proposed MCST.

3.2 Effect of Contamination
Fig. 3 shows how the potential on insulator surface changes its distribution with increased conductivity of the
contamination layer. The higher the conductivity (i.e., the lower the ps) of the contamination layer the higher is the
field uniformity along the insulator surface and the higher the specific critical creepage distance. The latter is
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defined as the critical creepage distance per-unit voltage (cm/kV) at which flashover occurs on acontaminated
insulator [7]. The field uniformity is attributed to the resistive field being more and more predominant with the
increase of the contamination layer conductivity. At layer resistivities < 106 9/square, the resistive field becomes the
predominating one, and the tangential field assumes a constant value along the insulator surface.

IV PRACTICAL CONSIDERATIONS
As discussed before, optimization of the insulators' profilesimproves their electrical characteristics as the tangential
field distribution becomes uniform along the insulator surface. It is worthwhile to discuss quantitatively the
optimization process from an economical point of view as regards the cost of the insulating material and the space of
installation. Does the optimized insulator require more volume in comparison with the nonoptimized one, and how
much installation space does it save? To answer these questions, a comparative study is done between the optimized
insulator and an equivalent nonoptimized one whose maximum tangential field is equal to the tangential field of the
optimized insulator for the same voltage.
This is the criterion of comparison. Different lengths of nonoptimized insulators were attempted to search for the
length which satisfies the criterion of comparison. It is found that a nonoptimized insulator of length equal to 1.4
times the length of the optimized insulator satisfies the criterion of comparison (Fig. 5). This means that the
optimization process results in a 30-percent saving in the installation space. The relative volume of the optimized
insulator is 50 versus 33 for the equivalent nonoptimized insulator. This indicates a 50-percent increase of the
volume of the insulating material for the optimized insulator relative to the nonoptimized insulator.
On the other hand, it is not easy to compare quantitatively the mechanical stresses for the optimized and the
equivalent nonoptimized insulators. For outdoor insulators momental stresses due to wind are the most important
and depend upon the projected area and the length of the insulator as well as the wind speed over the projected area.
An evaluation of the mechanical stresses is out of the scope of the present paper. However, brief comments can be
made. The optimized insulator has a length equal to 70 percent of the equivalent one with a subsequent reduction in
the momental stresses due to wind. Also, the relative projected area of the optimized insulator is 21.6 versus 21.0 for
the equivalent nonoptimized insulator. Therefore, the projected area of the optimized insulator is almost the same as
that for the equivalent one. From these figures the optimized insulator appears to have better mechanical
characteristics than the equivalent nonoptimized one. For HV insulators with corrugated surfaces the tangential field
distribution along the nonoptimized profiles can be determined in a manner similar to cylindrical insulators. The
coordinates of the simulation charges in the air and in the insulator have to follow the corrugated profile (in (3) and
(4), the radius R2 at a given z coordinate is replaced by the radius r of the corrugated profile at the same z value). Of
course, the n boundary points along the insulator surface have to be chosen along the corrugated profile.
To optimize the profile of HV insulators with corrugated surfaces, the mathematical expressions which describe the
profile are not as simple as for cylindrical insulators. The iterative procedure may involve more parameters for
modification to achieve an acceptable degree of field uniformity. However, the aforementioned comparison between
the optimized and nonoptimized profiles as regards the saving installation space, the improvement of its mechanical
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characteristics, and the increase of the volume of the insulating material is still valid for insulators with corrugated
surfaces.

V CONCLUSION
The conventional charge simulation technique is modified to satisfy better matching of the boundary conditions to
the electrode and insulator surfaces involved in the investigated installation. The modified technique is characterized
by systematic coordination of the simulation charges and by independence from a critical number of these charges as
noticed with the conventional technique.
An approach is suggested to optimize the profile of HV insulators to have a uniform tangential-field distribution
over their surfaces. The approach is simple in comparison with those reported in the literature.
Insulator optimization results in an increase of the onset voltage for surface flashover, a significant saving of the
space for the HV installation and an improvement of its mechanical characteristics on the expense of an increase in
the volume of the insulating material. For contaminated insulators the higher the conductivity of the contamination
layer, the larger is the degree of tangential-field uniformity over the surface.
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ABSTRACT
The ever increasing progress of high-voltage high power fully controlled semiconductor technology continues to
have a significant impact on the development of advanced power electronic apparatus. Power electronic
apparatus are used to support optimized operations and efficient management of electrical grids. In this paper,
an overview of the recent advances technology in the area of voltage source converter (VSC) HVDC
transmission system is provided. This paper also provides a list of VSC-basedHVDC installations worldwide is
included.
It is confirmed that the continuous development of power electronics presents cost effective opportunities for the
utilities to exploit, and HVDC remains a key technology. In particular, VSC-HVDC can address not only
conventional network issues such as bulk power transmission, asynchronous network interconnections, back-toback ac system linking, and voltage/stability support to mention a few, but also niche markets such as the
integration of large-scale renewable energy sources with the grid and most recently large onshore/offshore
wind farms.

Keyword : HVDC Links, HVDC System, VSC HVDC, Worldwide Project, Etc.
I INTRODUCTION
In recent year, DC power supply technology has been retarded again. As compared to basic and traditional High
Voltage Direct Current (HVDC) technology has an effective and reliable way of transmitting electrical power
over long distances [1]. HighVoltageDirectCurrenttechnology has certain characteristicswhichmakeitespecially
attractive for transmission systemapplications.HVDC transmission systemis useful for bulk power delivery,
long-distance

transmission

andlong

submarinecablecrossings

and

asynchronousinterconnections.

ThenumberofHVDC system projects committed and several under consideration globally have increased in
recent years showing are newed interest in this High Voltage Direct Current technology. New converter design
shave widened the voltage range of High Voltage Direct Current transmission systemtoincludeapplications for
offshore, underground, economic replacement of reliability in generation, and voltagestabilization. The
development includes higher transmission voltage range upto ±

800kV. For weak

system applications

capacitor-commutated converters and voltage-sourced converters withdynamicreactivepowercontrol. This
broader technology range has increased the HVDC applications and contributed to the recent growth of HVDC
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transmission [2]. The voltage source converter based HVDC transmission technology is more flexible and more
suitable for the constructionof multi-terminal DCtransmissionandDC grids constructionof multi-terminal
DCtransmissionandDC grids. The voltage source converter based HVDC transmission system has broad
applications in the fields of the integration of renewableenergy sources withthegrid, theinterconnection of urban
electric grid and soon [3]. By connecting rectifier and inverter through DC cable or overhead transmission line,
the power transmitted from sending end to the receiving end. MostprojectapplicationsofVoltage Source
Converter HVDCadoptcables to reduce the high fault possibility, radio interference and audible noiseof
overhead line [4].
HVDC systems is important technology, supporting in their own way the modern power systems, which in
many cases are fully partially deregulated in several countries [6]. In the near future, even higher integration of
electrical grids and market driven developments are expected as, for instance, countries in the Middle-East,
China, India and South America require infrastructure to power their growth [7]-[11]. Today, there are more
than 92 HVDC projects worldwide transmitting more than 75GW of power employing two distinct technologies
as follows [12]:
1. Line-commutated Current-Source Converters (CSCs) using thyristors. This technology is well established for
high power, typically around 1000MW, with the largest project being the Itaipu system in Brazil at 6300MW
power level [12].
2. Forced-commutated Voltage-Source Converters (VSCs) using gate-turn-off thyristors (GTOs) or in most
industrial cases insulated gate bipolar transistors (IGBTs). It is well established technology for medium power
levels thus far, with the largest size project being the latest one named Estlink at 350MW level (Table 2) [12].
CSC-HVDC systems represent mature technology today (i.e., also referred to as “classic” HVDC) and recently,
there have been a number of significant advances [13]. Table 1 gives the various types of Fully-Controlled
High-Power Semiconductors.

Table 1 Fully-Controlled High-Power Semiconductors.
Acronym

Type

Full Name

IGBT
IEGT
GTO
IGCT
GCT

Transistor
Transistor
Thyristor
Thyristor
Thyristor

Insulated Gate Bipolar Transistor
Injection Enhanced Gate Transistor
Gate Turn-off Thyristor
Integrated Gate Commutated Thyristor
Gate Commutated Turn-off Thyristor

II BASIC HVDC SYSTEM
High Voltage Direct Current transmission system classified into two types such as Line Commutated Converter
HVDC transmission system and Voltage Source Converter HVDC transmission system. The Line Commutated
Converter (LCC) based HVDC system is also known as classical HVDC [14]. Voltage Source Converter HVDC
is a new power transmission technology and Self turn-off devices. Voltage source converter provides a new
choice for grid inter-connection [4].
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2.1

ComponentsofBasicHVDC System

A basic structure of High Voltage Direct Current transmission system is as shown in figure 1. This
system consists of AC side filters, converters, transformers, DC side filters, reactors and DC
transmission lines or cables[5].

Fig.1 A Basic Structure of HVDC System
Converters- The converters play an important role in HVDC Transmission system. It performs two operations at
sending end and at receiving end such as conversion from AC to DC like rectifier and DC to AC like inverter
respectively. These converters are connected to the AC system through transformers at the sending end and at
the receiving end. The current source converters with line commutated thyristors switches are used in basic
HVDC converters system. For both conversions, i.e., rectification and inversion process a six-pulse valve bridge
is used in basic HVDC system. Similarly, twelve pulse converter bridge circuits can be made by connecting two
six pulse bridges circuit to each other. These bridges are connected separately to the sending end and at the
receiving end of the AC system through transformers. These transformers are connected to AC system, one with
Y-∆ winding structure and the other with Y-Y winding structure. Due to this, the distortion decreases in the AC
systems which are caused by the HVDC converters[5].
Transformers- The transformers connect the AC transmission network to the six-pulse valve bridge or twelve
pulse Valve Bridge. The transformers adjust the AC voltage to a suitable level of the converters. The design of
these transformers can be depending on the power to be transmitted in the system.
AC Side Filters- The converters of HVDC transmission system produce harmonic currents on the AC side.
These harmonic currents entering into the AC system. These harmonic currents are limited by AC filters on AC
side. In the process of conversion, the converters consume reactive power of the HVDC system. This reactive
power is partly compensated in the filter banks and remaining is provided by capacitor banks connected in the
HVDC transmission system[5].
DC Side Filters- The converters of the HVDC transmission system produce ripple on the DC voltage. These
voltage ripples cause the interference to telephone lines near the DC line. There is no need of DC filters for pure
cable transmission or for back to back HVDC stations but if overhead transmission lines are used in HVDC
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system, it is necessary to install DC filters. Tuned filters and active DC filters are commonly used on DC side of
HVDC transmission system[5].
HVDC Overhead Transmission Lines or HVDC Cables- For submarine and underground transmission system
normally HVDC cables are used. There is no length limitation exists for HVDC cables transmission system.
There is no need of DC cables or overhead lines for a back to back HVDC transmission system. Due to
environmental concern cables are used for connections over land [5].

2.2

HVDC SCHEMES

Thereare mainlythreetypesof HVDCschemes.The selection ofeachschemeatplanningstagedependson the
operationalrequirements,flexibilityof demand,reliabilityissue andcost. ThefollowingarethemostcommonHVDC
configurationschemes [14].
2.2.1

MonoPolar HVDC Scheme

In this scheme, a single line is used between the two converters. In mono polar HVDC scheme, either a positive or
negative voltage is used for the transmission of voltage [14]. The ground or sea or metal can be generally used as return
path. The mono polar HVDC scheme is shown in figure 2.

Fig.2 Mono polar HVDC system
2.2.2

Bi Polar HVDC Scheme

In this scheme, power transmission is carried out using two conductors of opposite polarity. It is a combination
of two mono polar HVDC systems. Due to this combination reliability of the system is increased. When on
epole of the transmission system is removed, the other part resumes the normal operation using groundas a return
path [14]. This scheme is as shown in figure 3.

Fig.3 Bi Polar HVDC System
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2.2.3

HomoPolar HVDC Scheme

Thisisazero-distance transmission system.The two converters areconnectedto eachother withoutany DC line
[14]. This scheme is as shown in figure 4.

Fig.4 Homo PolarHVDC System

III WORLDWIDE INSTALLATIONS OF VSC-HVDC PROJECT
VSC-HVDCcanbeeffectivelyusedina numberofkeyareas asfollows[15]:
1) Small,IsolatedRemoteLoads;
2) PowerSupplytoIslands;
3) InfeedtoCityCenters;
4) RemoteSmall-ScaleGeneration;
5) OffshoreGenerationandDeep-SeaCrossings;
6) Multi-terminalSystems;
7) Independent control of both active and reactive power;
8) Supply of passive networks and black-start capability;
9) High dynamic performance.
The various projects worldwide where VSC-based HVDC systems have been successfully exploited are
discussed. The projects have been designed and delivered by ABB [16] and are summarized in Table 2. They
involve back-to-back systems (Eagle Pass, USA), wind energy applications (Gotland, Sweden), two controlled
asynchronous connections for trading of electricity (Murray link and Direct link, Australia), power enhancement
(Cross Sound link, USA) and the powering of an off-shore platform (Troll A, Norway). It should be noted that
the DC voltage has reached ±150kV and the largest system is at 350MW, making the VSC-HVDC a wellestablished technology in the medium power levels. Moreover, the experiences gained from the projects so far
ensure that VSC-HVDC technology remains competitive and assists utilities worldwide in order to deliver
efficient, reliable, economic, and where possible renewable energy to customers irrespective of how challenging
the applications are.
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Table 2 Summary of worldwide VSC-HVDC projects
Project Name

Commissioning
year

Power
rating

Number
of circuits

Hallsjon,
Sweden

1997

3 MW

1

Gotland
HVDC light,
Sweden

1999

50 MW

1

Eagle Pass,
USA

2000

36MW

Tjaereborg,
Denmark

2000

Direct Link,
Australia

AC
voltage

DC
voltage

Length of
DC cables

10 kV
(both
ends)
80 kV
(both
ends)

± 10 kV

10 km
Overhead
lines
2 × 70 km
Submarine
cables

1

132 kV
(both
sides)

± 15.9 kV

8 MVA
7.2 MW

1

2000

180 MW

3

Murray Link,
Australia

2002

220 MW

1

Cross Sound,
USA

2002

330 MW

1

Troll offshore,
Norway

2005

84 MW

2

Estlink,
Estonia
Finland

2006

350 MW

1

10.5 kV
(both
sides)
110 kV
(Bungalor
a)
132 kV
(Mullumb
imby)
132 kV
(Berri)
220 kV
(Red
Cliffs)
345 kV
(New
Heaven)
138 kV
(Shoreha
m)
132 kV
(Kollsnes)
56 kV
(Troll)
330 kV
(Estonia)
400 kV
(Finland)

Valhall
offshore,
Norway

2009

78 MW

1

300 kV
(Lista)
11 kV
(Valhall)

± 80 kV

± 9 kV

± 80 kV

4 × 4.3 km
Submarine
cables
6 × 59 km
Undergrou
nd cable

Comments and reasons
for choosing VSCHVDC
Test transmission.
Only project where
overhead lines were used.
Wind power (voltage
support). Easy to get
permission for
underground cables.
Controlled asynchronous
connection for trading.
Voltage control.
Back-to-back HVDC light
station
Wind power.
Demonstration project.
Controlled asynchronous
connection for trading.
Easy to get permission for
underground cables.

± 150 kV

2 × 180
km
Undergrou
nd cable

Controlled asynchronous
connection for trading.
Easy to get permission for
underground cables.

± 150 kV

2 × 40 km
Submarine
cables

Controlled connections
for power enhance.
Submarine cables.

± 60 kV

4 × 70 km
Submarine
cables

± 150 kV

2 × 31 km
Undergrou
nd
2 × 74 km
Submarine
292 km
Submarine
cables

Environment, long
submarine cable distance,
compactness of converter
on platform.
Length of land cable, sea
crossing and nonsynchronous AC systems.

150 kV

Reduce cost and improve
operation efficiency of the
field.
Minimize emission of
greenhouse gases.
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IV CONCLUSION
In this paper, recent advances of the VSC-based HVDC technology and an overview of state-of-art of VSC
HVDC technology is introduced. It not only further enhances the advantage of VSC-HVDC, such as the fast
dynamic response, independent active and reactive power control, and ability of connecting to “black” network,
but also eliminates some well-known drawbacks, like high switching losses and harmonics.. It is confirmed that
developments associated with VSC-based HVDC technology have delivered systems at voltage levels up to 350
kV and power levels up to 400 MW. VSC-HVDC undoubtedly will continue to provide solutions in many areas
of the power systems where installations necessitate proven solutions.
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ABSTRACT
In India, expansive soils are black cotton soil. The name‘ Black Cotton’ as on agricultural origin. The black
cotton soil is a type of expansive soil with high plasticity and can retain moisture through the dry season which
is why they are valuable for growing crops. It exhibits low bearing capacity, low permeability and high volume
change due to presence of montmorilonite minerals in its metrological content. Therefore prior to construction
of a road and other engineering structures on such subgrade. It is important either replace it with no expansible
soil or make it suitable for construction. Replacing the existing soil might not be a feasible option, therefore the
best possible option is to stabilize the existing soil with suitable stabilizers. The process of soil stabilization
helps to achieve the required strength in as soil needed for the construction work. There are many soil
improvement techniques either chemical or mechanical. They may classified as a ground reinforcement , ground
improvement and ground treatment.

Key Words: Black Cotton Soil, Coir fiber, Glass Fiber Tyrechips,Polysterfiber,Soil Reinforcement.

I INTRODUCTION
In India, expansive soils are black cotton soil. The name „Black Cotton‟ as on agricultural origin. The black
cotton soil is a type of expansive soil with high plasticity and can retain moisture through the dry season which
is why they are valuable for growing crops. It exhibits low bearing capacity, low permeability and high volume
change due to presence of montmorilonite minerals in its metrlogical content. Therefore prior to construction of
a road and other engineering structures on such subgrade. It is important either replace it with no expansible soil
or make it suitable for construction. Replacing the existing soil might not be a feasible option, therefore the best
possible option is to stabilize the existing soil with suitable stabilizers. The process of soil stabilization helps to
achieve the required strength in as soil needed for the construction work. There are many soil improvement
techniques either chemical or mechanical. They may classified as a ground reinforcement, ground improvement
and ground treatment.
Soil stability is one of the most important topics in geotechnical engineering practices. With frequent failure of
soil mass, whether it is on slope or level ground have proved to be costly in terms of both life and property.
Reinforcing soil using tension resisting elements is an attractive means of improving performance of the soil in
cost effective manner. Various soil stabilization techniques including fiber reinforcement have been in use for a
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while and results in some of them is quite satisfactory. Whether of the Soil reinforcement has been introduced in
the field of geotechnical engineering in order to improve the properties of ground soil. Soil reinforcement is an
effective and reliable technique for improving strength and stability of slopes, soil stability etc. Addition of
fibers can be used as a reinforcement for improvement and modification in engineering properties of soil.
Soil reinforcement has been introduced in the field of geotechnical engineering in order to improve the
properties of ground soil. Soil reinforcement is an effective and reliable technique for improving strength and
stability of slopes, soil stability etc. Addition of fibers such as coir fiber,tyre chips, glass fiber,polysterfiber a
reinforcement can be used for improvement and modification in engineering properties of black cotton soil.

II LITERATURE REVIEW
2.1 Parag M. Chaple et al. studied performance of coir fiber reinforced clayey soil . Model footing tests on the
fiber reinforced soil were conducted to investigate the pressure settlement behaviour of randomly distributed
fiber reinforced soil and effect on the bearing capacity of randomly distributed fiber reinforced soil. All tests
were conducted on the square footing of size 100 mm in square tank of size 500mmX500mmX400mm (deep).
0%,0.25%,0.50%,0.75% and 1% of coir fiber used to reinforce the soil as layer of B,B/2 and B/4. Only one
fourth width of the footing (B/4) is sufficient for increasing the safe bearing capacity (SBC). Results showed
that the provision of coir fiber reinforced layer , reduces the settlement and improves the bearing capacity.

2.2 G.L.ShivkumarBabu et al. studied use of coir fibers on improving the engineering properties on expansive
soils. In triaxial shear tests, swelling and consolidation tests were taken to quantify the improvement of strength
, swelling, and compressibility. The results obtained were deviator stress at failure increases as fiber content
increases . Deviator stress increases as confining pressure increases. Deviatior stress increases as fiber diameter
increases. Cohesion increases as fiber content increases. Friction angle increases also increases as fiber content
increases. Coir fiber also helps to reduce the swell potential of black cotton soil. Compression index also
reduces due to inclusion of fiber.

2.3 Belas Ahmed Khan etal.found the effect of natural and synthetic fibers as a soil reinforcement. Research
investigated that coir fiber retains much of its tensile strength when wet. It has low tensile strength but has more
elongation. Fiber shows more resilient response against synthetic fibers by higher coefficient friction. If coir
fiber randomly distributed it can reduce the swelling tendency of the soil. The compressive strength of the
composite soil increases up to 1% of coir content and further increases in coir quantity results in reduction in
strength. The water absorption increases with increases in the percentage of coir.

2.4 H.N. Ramesh et al. studied the performance of coated coir fibers on the compressive strength behaviour of
reinforced soil. Research work did comparison between coated coir with kerosene and uncoated coir. Both fibers
were in 100% in submerged condition. Both coated and uncoated fibers were used to reinforce the black cotton
soil. 0.5% of uncoated coir found optimum for compaction and compressive strength. Further it was observed
that 0.5% of kerosene coated coir fiber increases unconfined compressive strength by 55% compared to
463 | P a g e

uncoated to coir fiber in black cotton soil at 60 days curing. Kerosene and Bitumen coated coir fibers are better
substitute for reducing water absorption of soil fibers.
2.5 R.R. Singh et. Alstudied improvement of local subgrade soil for road construction by the use of coconut
coir fibers. 0 to 1% White coir fibers were used for the investigation having diameter 0.5mm and length 3 to
5cm. Sample were tested in both soaked and unsoaked condition. Results showed that Unsoaked and soaked
CBR values increases from 8.72% to 13.55% and 4.75 to 9.22% respectively. Unconfined compressive strength
ranges between 2.75kg/cm2 to 6.33kg/cm2 with an addition of white coir.

2.6 Arpansenet al.st studied Soil stabilization using waste fiber materials This study investigate the use of
waste fiber materials in geotechnical applications and to evaluate the effects of waste polypropylene fibers on
shear strength of unsaturated soil by carrying out direct shear tests and unconfined compression tests on two
different soil samples. The results obtained were compared for the two samples and inferences are drawn
towards the usability and effectiveness of fiber reinforcement as a replacement for deep foundation or raft
foundation, as a cost effective approach.

2.7 Rakesh Kumar Dutta et al. conducted laboratory tests on slay with inclusion of treated coir fibers (15mm
length)with dry , sodium hydroxide, and Carbon tetrachloride. Results showed that unconfined compressive
strength was highest with carbon tetra chloride treatment. The coir fiber content was varied from 0.4% to 1.6%.
The clay with treated coir fibers can be used for making bricks for houses in rural India.
Although above mentioned fibers are successfully used in different types of soils to improve the engineering
properties we can use polyster fibers to improve the engineering properties of black cotton soil. Polyster fibers
are commonly used to increase the strength of concrete so we can use the polyster fibers in black cotton soil to
observe the changed properties of it.polyster or polypropylene fibers are not commonly used in soil to
improneit‟s properties.

2.8 Prof. S.Ayyapan,Ms.K.Hemalatha,Prof. M. sundaram carried out series of laboratory unconfined
compression strength tests and California bearing ratio tests.Polypropylene fibers with different fiber length
(6mm, 12mmand 24 mm) were used as reinforcement. Soil -fly ashspecimens were compacted at maximum dry
density with low percentage of reinforcement (0 to 1.50 % of weight).Four primary conclusions were obtained
from this investigation.First, inclusion of randomly distributed fibers significantlyimproved the unconfined
compressive strength of soil fly ashmixtures. Second, increase in fiber length reduced thecontribution to peak
compressive strength while increased thecontribution to strain energy absorption capacity in all soil flyash
mixtures. Third, an optimum dosage rate of fibers wasidentified as 1.00 % by dry weight of soil- fly ash, for all
soil flyash mixtures. Fourth, a maximum performance was achievedwith fiber length of 12mm as reinforcement
of soil fly ashspecimens.
Dr.M.D.Subham stated Soil reinforcement as a technique to improve the engineering characteristics of soil. In
this way,using natural fibers to reinforce soil is an old and ancient idea.The effect of randomly distributed
polypropylene fibers on Maximum dry density (MDD),Optimum moisture content (OMC), unconfined
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compressive strength (UCS),soaked California bearing ratio (CBR), hydraulic conductivity and swelling
pressure of an expansive soil stabilised with rice husk, ash and lime has been studied.MDD goes on decreasing
and OMC goes on increasing, with increase in percentage of poly propylene fiber in the rice husk ash-lime
stabilized expansive soil.(ii) The addition of rice husk ash and lime increases the UCS and soaked CBR of
theexpansive soil. With the addition of polypropylene fiber to ricehusk ash-lime stabilizedexpansive soil, the
UCS and soaked CBR increases, up to 1.5 % addition of polypropylenefiber,and decreases with further increase
in polypropylene fiber content. The UCS and soaked CBRincreases withincrease in curing period irrespective of
the percentage of addition ofpolypropylene fiber in rice husk ash-limestabilized expansive soil.

2.9BabakAminiBehbahani,HadiSedaghathezhad,FoadChangizi presents results of an investigation into
utilization of recycled polyester fiber that produced of polyethylene (PET) bottles in order to improve
engineering properties of cohesive soils. This research in order to study effect of adding recycled polyester fiber
on soil engineering properties, especially shear strength and California Bearing Ratio (CBR) used clay soil with
low liquid limit (CL) and Atterberg‟s limits used high liquid limit (CH). Clay soil with recycled polyester fibers
are mixed with soil in three different percentages 0.1%, 0.3% & 0.5% (the portion of stabilizer matters to soil
net weight). Shear strength, CBR, Atterberg‟s limits of stabilizer samples were measured by direct shear test and
CBR test and Atterberg limits test. Experiments results show this fact that using of recycled polyester leads to
increasing shear strength and CBR and reduction in plasticity index. It is remarkable that according to economic
problems, the most optimum quantity of recycled polyester is 0.5%.

2.10Prof. Shah Kinjal,A.K.Desai,C.H. Solanki stated that expansive soil reinforced with polyester fibers is a
modified method developed in recent years. The results of laboratory study performed on expansive soil
reinforced with polyester fiber and demonstrates that randomly distributed fibers are useful in restraining the
shrinkage tendency of expansive soils. Polyester fibers of 12 mm size having triangular cross section were used.
Attebergs limits of expansive soil reinforced with varying fiber content (f = 0%, 0.2%, 0.5% and 1%) were
studied. The effect of fibers is studied for liquid limit, plastic limit and shrinkage limit. The chief conclusions
are as follow: 1) Reinforcing expansive clay specimens with polyester fibers reduce the shrinkage tendency. 2)
Optimum percentage fiber found as 0.5%.

2.11 Prof. F.Changizi&A.Haddadstated that the Subgrade soil stabilization is one of the primary and major
processes in the construction of any highway; also environmental authorities are concerned about the growing
amount of polyethylene (PET) bottles produced by household sectors. This research is intended to study effect
of adding recycled polyester fiber on soil engineering properties, especially shear strength and California
Bearing Ratio (CBR) using clay soil with low liquid limit (CL) and atterberg limits used high liquid limit (CH).
Recycled polyester fibers were mixed with soil in three different percentages 0.1%, 0.3% & 0.5% (the portion of
stabilizer matters to soil net weight). The shear strength, CBR, atterberg limits of treated samples were measured
by direct shear test and CBR test and atterberg limits test. Experiments results show this fact that using of
recycled polyester leads to increasing shear strength and CBR and reduction, plasticity index. It is remarkable
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that according to economic problems, the most optimum quantity of recycled polyester fiber to reach to favorite
strength is 0.5%.

2.12 Prof. GiangNguyen,EvaHrubesava,AdamVotr studied soil improvement using polyester fibres of length
70mm mixed in soil SC as random reinforcement in
amount of 0.5%, 1.0% and 1.5%. Improvement of soil was measured by direct shear tests, using shear box of
size 0.3m x 0.3m x0.15m. It will be shown that for tested soil, optimal amount of fibres is 1.0%, when increase
of angle of internal friction was up to 6.00 (from 45.3o to 51.3o) and increase of cohesion was up to 17.5kPa
(from 0 kPa to 17.5 kPa) in comparison with soil withoutfibers.

2.13 Dr.M.D.Subhamexplainedthatsoil reinforcement is defined as a technique to improve the engineering
characteristics of soil. In this way,using natural fibers to reinforce soil is an old and ancient idea.The effect of
randomly distributed polypropylene fibers on Maximum dry density (MDD),Optimum moisture content (OMC),
unconfined compressive strength (UCS),soaked Californiabearing ratio (CBR), hydraulic conductivity and
swelling pressure of an expansive soil stabilized with rice husk ash and lime has studied. Following conclusions
are drawn from this study: (i) The addition of rice husk ash and lime decreases the MDD and increases the OMC
of theexpansive soil. MDD goes on decreasing and OMC goes on increasing, with increase in percentage of poly
propylene fiber in the rice husk ash-lime stabilized expansive soil.(ii) The addition of rice husk,ash and lime
increases the UCS and soaked CBR of theexpansive soil. With the addition of polypropylene fiber to rice husk
ash-lime stabilizedexpansive soil, the UCS and soaked CBR increases, up to 1.5 % addition of polypropylene
fiber,and decreases with further increase in polypropylene fiber content. The UCS and soaked CBRincreases
with increase in curing period irrespective of the percentage of addition ofpolypropylene fiber in rice husk ashlime stabilized expansive soil.

2.14 Prof. KalpanaMaheshwari,Dr.C.H.Solanki,Dr.A.k.Desai

studied the effect of polyster fibers on

strength properties of clayey soil of high plasticity.In this study polyster fibers were mixed with clayey soil in
various proportions (0%,0.25%,0.50%,0.75%,1%,1.5%by weight of dry clayey soil) to investigate the relative
strength gained in terms of compaction,CBR,Unconfinedcompression,shear parameters and consolidation.It was
foundthat strength properties of clayey soil increases with the inclusion of 0.5%.

2.15 Polyster fiber-3S Recron fibers:
Basically in polyster fiber the fiber forming substance is any long chain synthetic polymer composed of at least
85%by weight of an ester of a substituted aromatic carboxylic acid including terephthalicunits,parasubstituted
hydroxyl-benzoate units.polyester fibers are normally used in concrete to increase tensile strength and flexural
strength of concrete. Such fibers can be used to stabilize the soil, hence there is need to use polyester fibers as a
reinforcement to check the effect of on engineering properties of black cotton soil.
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TABLE
Properties of polyester fibers are as follows

Sr. no.
1
2
3
4
5
6
7

Properties
Shape
Cut length
Effective diameter
Specific gravity
Melting point
Tensile Strength
Young‟s Modulus

Polyester fiber
Triangular
12
20-40
1.35
250-265
4-6
>5000

Unit
mm
microns
Deg.C
GPa
Mpa

Polyster Fibers-3S Recron fibers

III CONCLUSION
Studies have been conducted in the past about the problems and damages posed by the black cotton soil. A large
number of research has been done on the improvement of engineering properties of expansive soils to find out
economical and efficient means of using artificial & natural fibers which are available in plenty. However less
work has been carried out on polysterfiber‟s effect on engineering properties of black cotton soil.Mostlypoyster
fibers are used in concrete to improve flexural strength,tensile strength of it.Use of Coconut
fibers,tyrechips,glass fibers geofibers to improve strength of all types of soils is general practice. From the
above literature it is clear that polyster fibers of different length,shape can also drastically improve the strength
characteristics of soil like clay,expansive soils etc. So there is need to study the effect of polyster fibers on
engineering properties of expansive soil like black cotton soil.All the laboratory tests will be conducted in
accordance with Indian standards codes. Index properties, swelling properties and OMC of black cotton soil will
be determined in laboratory.Index properties such as liquid limit, plastic limit and plasticity index of black
cotton soils will be tested with addition of polyster fibers in different proportions with soil and without addition
of fibers to soil to compare the results and to draw some conclusion. Engineering properties of soil may be
changed,but authors are not sure about the changes in engineering properties of black cotton soil. Number of
tests will be required on soil of different plasticity to draw a certain conclusion regarding the change in strength
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of soil. Swelling characteristic is a main characteristic of black cotton soil and tests will be carried out with the
addition of polyster fibers. swelling pressure and swelling index properties will be studied by a significant
amount. Optimum moisture content will also be observed. From all observation made in present study it will be
concluded that sustainability of soil and structure on black cotton soil will increase or decrease with the
addition of polyster fibers.
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ABSTRACT
In this paper ZigBee wireless network tomonitor load conditions of transformers and analyze their temperature
sensitivity. The developed approach can effectively monitor the of distribution transformers, protecting
transformers from burning by overloading via an early overloading warning system. This method is suitable for
many underground distribution transformers using a wireless sensor technology with minimal power
consumption and good communication quality. Transformer load current and temperature are captured via a
temperature sensor and current sensing devices and transmitted the data to ZigBee wireless network. The
regressionmodel of transformer load current and temperature is derived for temperature sensitivity analysis of
transformer loading. The relationship between load current and temperature is determined using wireless
technology method.
The transformer load current variation following a temperature increase is then derived to construct an early
warning mechanism for overloading, such that maintenance personnel can take the necessary actions to avoid
power interruption andimprove power quality. The degree of internal insulation ageing caused by overloading
and high temperatures is determined by the amount of water in the insulating paper.

Keywords: ZigBee wireless network, regression analysis,temperature sensitivity analysis,fault
identification of transformer.

I. INTRODUCTION
Monitoring and controlling load status is difficult as in power system transformers are typically distributed
throughout a vast territory. Transformers occasionally burn out due to overloading and a lack of long-term
monitoring and diagnostic systems. The relationship between transformer load current and temperature is
assessed by statistical regression analyses. Consequently, a reliable, simple and effective load supervision and
fault diagnosis system can significantly decrease work pressure for maintenance personnel, enhance power
supply reliability, improve the utilization rate of transformers, extend transformer life, and reduce transformer
maintenance costs. Via information and communication technology, utilities worldwide do everything possible
in using advanced sensor technology and a communication interface to enhance the operating performance of
transformers in distribution systems. USA Texas Power Company, uses the internet to remotely monitor
transformer oil temperature, the amount of water in oil and oil temperature variation.
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II. SYSTEM CONFIGURE
This study applies the ZigBee wireless transmissionmodule , Visual Basic 6.0, the Access 2003 database,and
statistical regression analysis to monitor load status oftransformers and analyze the influence of
temperaturevariation on transformers. are 1 shows the overallconfiguration.Data for transformers installed
undergroundare collected via the ZigBee end-device terminal and transmitted to the ZigBee coordinator terminal
and the terminals of supervisors via the RS232. Supervisors can thenassess the status of transformers and save
data to databasessimultaneously.The overall structures in this paper are divided intohardware and firmware.
Several on-the-spot digital meters are installedto conveniently monitor the status of transformers.
Bothtransformer data collected by digital electrical meters andtransformer temperature data collected by
temperaturemodules are transmitted to the ZigBee end-device terminalfor data transmission via the
RS485.When the ZigBee coordinator terminal receives data, it transmits these data tosupervisor computers using
the RS232. The man-machineinterface is developed using visualize program language (Visual Basic) to execute
the decoding operation. Differentidentifications are displayed during decoding process due todata transmission
and receive and error decoding.

III. ZIGBEE MODULE
The zigbee/ zigbee-PRO RF Modules are designed to operate within the ZigBee protocol and support the unique
needs of low-cost, low-power wireless sensor networks. The modules require minimal power and provide
reliable delivery of data between remote devices. The modules operate within the ISM 2.4 GHz frequency band
and are compatible with the following:


XBee RS-232 Adapter



XBee RS-232 PH (Power Harvester) Adapter



XBee RS-485 Adapter



XBee Analog I/O Adapter



XBee Digital I/O Adapter



XBee Sensor Adapter



XBee USB Adapter



XStick



Connect Port X Gateways



XBee Wall Router.

The XBee/XBee-PRO ZB firmware release can be installed on XBee modules. This firmware is compatible with
the ZigBee 2007 specification, while the ZNet 2.5 firmware is based on Ember's proprietary "designed for
ZigBee" mesh stack (EmberZNet 2.5). ZB and ZNet 2.5 firmware are similar in nature, but not over-the-air
compatible. Devices running ZNet 2.5 firmware cannot talk to devices running the ZB firmware.
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IV. ABNORMAL CONDITION
At the time of abnormal condition or faulty condition the fault current or over voltage rating is given to bridge
rectifier, Which converted into DC output voltage. This DC output voltage is not pure form and ripple contain
in it. The passive filter are used to remove the ripple in DC output voltage.
This 12 volt DC output is given to voltage regulator converted into constant 5 volt supply. Zener diode are used
to block the reverse current.
This fault current value or over voltage value in analog form are given ADC of microcontroller . ADC convert
this analog value into digital value and also temperature sensor value given to ADC of microcontroller pin . this
faulty value of current and voltage are compare to the normal value store in microcontroller programming
which compare the microcontroller . After that faulty signal is given to MAX232 IC.This microcontroller signal
send to data to zigbee with the help of MAX 232 IC.
Zigbee is wireless communication device which transfer the data in the digital form to receiver zigbee. This
receiver zigbee indication to overcurrent and over temperature and over voltage. to computer.
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V. TEMPERATURE SENSITIVITY ANALYSIS
Load current is affected by temperature variations during transformer operation. This study applies statistical
multivariable regression analysis to analyze the relationship between load current and transformer temperature.
Load current is also affected by temperature variations due to transformer operation. The Nihilism hypothesis
and Antagonism hypothesis examination methods are used to identify the interrelated coefficients between load
currentand transformer temperature, as shown in (1).
Ho: P = O(interrelated)
HI :p≠O(non-interrelated)(1)
Equation (1) shows an F examination with a double tail [16], wherepis the interrelation coefficient. Equation (2)
isused to derive the value of F.
F=MSR/MSE(2)
MSR and MSE in (2) are represented via an ANOVA analysis.
A positive interrelation between load current and
transformer temperature can be demonstrated via the abovethe F examination and ANOVA table. Equation (3)
furtherderive the first-order, second-order, and third-orderregression equations for load current and
transformertemperature, where a, fJ, r and A are regression coefficientsand t is temperature.
il (t) = a+ fJt
i2 (t) = a + fJt + yt2 (3)
i3(t) = a + fJt + yt2 + /l,t3
Equation (4) derives the decision coefficient? to identify
the fitness [IS] of the related regression equation between
load current and transformer temperature.
r2 =SSR / SST(4)
Three regression models for related regression equationscan be derived when the regression equation and load
currenthave very good fitness. Figures 7, 8, and 9 show the firstorder,second-order, and third-order regression
models,respectively. Equations (S), (6), and (7) derive the first-order,second-order, and third-order regression
equations,respectively.
i1 (t) = 0.2685t + 0.93

(5)

i2 (t) = 0. 0015t2 + 0.0264t + 1O.595(6)
i3 (t) = -O.OO02e + 0.0467t2 - 301193t + 82.586 (7)
Among (5), (6), and (7), (6) has the best fitness based on the decision derived using (4). Table II lists decision
coefficient comparisons among various regression models.
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VI. EXPERIMENTAL ANALYSIS
This paper is based on the ZigBee wireless transmission network. Collected data are transmitted to monitors via
the ZigBee wireless network and the Access database is constructed. This project utilizes statistical regression
analysis to determine temperature sensitivity to data variation in transformers due to temperature variation.

VII. CONCLUSION
In this way we can detect Over current, over voltage & over temperature occurring in transformer. This paper
describes an advanced remote monitoring system for distribution transformers which utilizes the existing
communication network. Numerous distribution transformers are installed underground over a vast territory;
therefore, manpower needs are considerable. However, after installing the ZigBee wireless network, personnel
can be dispatched and transformers monitored conveniently. The regression model is then obtained via
regression analyses and accurately identifies the transformer overloading as temperature increases. Load
shedding or load transfer can be employed immediately to prevent transformers from overloading and ensure
power supply quality from distribution transformers before overloading.
The reliability of operation of distribution networks can be increased by using automatic monitoring systems for
transformers not only for power transformers but also for distribution transformers. At present, operators do not
have either much measured data or advanced information on transformer substations for maintenance and
control. This paper describes an advanced remote monitoring system for distribution transformers which utilizes
the existing Communication network has low investment and operation costs and is easy to install and use.
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ABSTRACT
With rapid increase in population, the generation of municipal solid waste has increased several folds during
last few years. This study provides the knowledge of composting, better option to tackle these entire problem it
helps degradation of solid waste, and also it is cost effective technique. The present study was to convert
vegetable market waste in to vermicompost by using earth worm species Eudrilus Eeugeniae and Eisenai
Fetida. These were subtract prepare of different composition. With the help of earth worms organic waste is
subjected to decomposition and compost is formed after 3-4 months, the vermicompost were harvested and
characterized. The parameter such as Moisture, Temperature, C: N ratio, pH value, carbon, nitrogen, Nutrients
and protein etc. Result shows that the nutrient content is increased at the end of the day. The process of
vermicompost promote plant growth, improves soil quality helpful in managing different kind of agricultural,
industrial and domestic waste. Therefore, vermicomposting is highly nutritive organic fertilizer. Chemical
analysis was done at the periodic during which pH value, C: N ratio, carbon, nitrogen, phosphorou and
potassium. The properly maintain temperature and moisture during process.

Keywords: Municipal Solid Waste, Vermicomposting, Composting, Vegetable Market Waste,
Cow Dung, Nutrients, Eudrilus eugeniae.

I INTRODUCTION
Today as India population has been increasing continuously, the changing life style and increase in population
has increased the waste load in the environment, and the existing waste dumping sites are full beyond capacity,
which leads to pollution of water resources, spreading communicable diseases, foul smell etc. The infrastructure
development of the boomed structure has not able to keep waste in flux within the cities and the Municipalities
are straining their limits providing basic service. The municipal solid waste increases continuously. Solid waste
has been major environmental issue in India. MSW in cities is collected by respective Municipalities and
transport to the outskirts of the city. There is lack of awareness among the peoples about the proper segregation
at the source. Disposal of solid wastes can be done by many methods, like land filling, incineration, recycling,
conversion to biogas, disposal in to sea and composting. Composting is biological decomposition and
stabilization of organic material by microbial action. The widespread use of chemical fertilizers has contributed
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to environmental degradation especially on soil fertility by reducing the natural nutrients on the soil surface.
Though intensive use of chemical fertilizers in agriculture increases the crop
Production but at the same time it causes negative impact on land, air, water and on environmental health.
Vermicomposting is one of the recycling technologies which will improve the quality of Products. The present
study was undertaken to convert vegetable waste into value added vermicompost. To detained vegetable market
waste vermicomposting process will be most suitable from city. The effects of vegetable market waste are as
below:


The vegetable in the solid waste attracts the rats. This may cause the epidemic diseases like plague.



The soil waste material chokes the surface streams and also the drainage pipes which create water
logging conditions.




Due to decomposing of the solid waste the air gets pouted creating bad odour.
The percolation of decomposed vegetable dumped on the soil pollutes both the soil as well as the
ground water.



The aesthetic beauty of the urban settlement is lost due to the heaps of the solid waste which get
spread over a large area by the pigs and other animals.

1.1

Vermicompost

Vermiculture means artificial rearing or cultivation of worms (Earthworms) and the technology scientific
process of using them for the betterment of human beings. Vermicomposting is a simple biotechnological
process of composting, in which certain species of earthworms are used to enhance the process of waste
conversion and produce a better product. Vermicomposting is the excreta of earthworm, which is rich in humus.
Earthworms eat cow dung or farm yard manure along with other farms waste and pass it through their body and
in the process convert it into vermicompost. The municipal waste; nontoxic solid and liquid waste of the
industries and household garbage can also be converted into vermicompost in same manner. Earthworms not
only convert garbage into valuable manure but keep the environment healthy. Conversion of garbage by
earthworms into compost and the multiplication of earthworms are simple process and can be easily handle by
the farmers.

1.2. General Characteristics of Vermicompost
Vermicompost is the excreta of earthworm, which are capable of improving soil health and nutrient status.
Vermiculture is a process by which all types of biodegradable wastes such as farm wastes, kitchen wastes,
market wastes, bio-wastes of agro based industries, live- stock wastes etc. are converted while passing through
the worm-gut to nutrient rich vermicompost. Vermi worms are used here act as biological agents to consume
those wastes and to deposit excreta in the process called vermicompost.

1.3 Advantages of Vermicomposting


Least expensive method.
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It works relatively low temperature which is helpful To destroy pathogens.



It improves the pH of the soil. Earthworm is having characteristics of changing acidic or alkaline
soil to neutral soil. Waste land can also be converted to fertile land.



Vermicompost increases the soil texture, soil aeration, fertility and soil moisture and reduces in the
water requirement in long run.



The optimal carbon/nitrogen (C/N) ratio is available in vermicompost, which determines the
quality of compost.

II MATERIALS AND METHODS
We had chosen vermicomposting process using earthworm to tackle the vegetable market waste. In this way we
collect vegetable waste from wardha market such as for vermicompost tomato, Vegetable wastes include
different leftover putrefied vegetables such as turnip, carrot, brinjal, cabbage, tomato, potato, cauliflower, leafy
vegetables and ladies finger. Urine free cow dung was collected. The mature earthworms Eudrilus eugeniae and
Eisenia fetida were collected from centre of science, village Dattapur, Wardha, Maharastrsa, India. The
collected waste samples were cut in to small pieces and air dried, by spreading over a ground for 24 hours. The
air dried samples were pre-composted up to 4 days for partial decomposition before putting in to vermin
composting process.

III EXPERIMENTAL SETUP
The present study was carried out in Vermicompost experimental plots set up by Shri Babulalji Agnihotri
School of Technology, Wardha, Maharashtra, India. Earthworms, Eudrilus eugeniae and Eisenia fetida were
collected from plantain farms in and around Wardha. The vegetable wastes were collected from Wardha Market.
The vermin shed were prepared using plastic tray (45 x 30 x 30 cm) containing soil + vegetable waste + cow
dung with replicates for 60 days. Earthworms will be introduced into tray. The bedding has been kept moist
throughout the experiment by regular watering. The experiment shall be terminated on the 60th day and the
vermicompost produced by the earthworms will harvest for analysis. The parameters such as pH, the nutrients
such as total nitrogen, phosphorus and potassium were analyzed.

IV EFFICIENCY


Vermicompost quickly restores natural soil fertility, improves its structure and health.



Vermicompost provide high seedling survival, optimum growth of flowers, and full blossom.



Vermicompost considerably increase yield capacity and improve taste of the production grown.



Vermicompost provides high sustained ecologically pure yields.

V FIGURES
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Fig-01- Vegetable waste of market

Fig-03- Eudrillus Eugeniae

Fig-02- Compost Pit above ground

Fig-04-Eisenia Fetida

VI CONCLUSIONS
Vermicomposting is effective process for reduction of solid waste and eco-friendly process. It produces high
quality fertilizers which are better compared to other commercial fertilizer in the market. Vermicomposting
increases the crop yield and lessens dependence on chemical fertilizers thus mitigating climate change.
Vermicomposting to a non- professional simply means making of compost by worms by utilizing worm’s innate
behaviour. Vermicomposting process improves soil aeration and thereby promotes the survival and dispersal of
the useful bacterium within such systems, which is slowly becoming clear day by day. Vermicompost could be
prepared from the vegetable market waste even from biodegradable city waste. In the present work, Eisenia
fetida and Eudrilus eugeniae, most common species of earthworms are used and the study shows that the good
quality of Organic compost was obtained. The important nutrients present in the soil increase in all treatments.
The study area is economical in construction and maintenance.
The problem of solid waste has been increasing rapidly with increase in population, changes in lifestyle and
consumption patterns in Wardha. Presently, the total amount of Municipal Solid Waste (MSW) generated varies
between 350 to 500 metric tons per day in Wardha. From the above experimental setups, vermicomposting shall
be resulted in significant increase in total nitrogen (80.8–142.3%), phosphorous (33.1–114.6%) and potassium
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(26.3–125.2%), whereas decrease in organic C (14.0–37.0%) as well as C:N ratio (52.4–69.8%) in experimental
beddings. Therefore, vermicomposting is highly nutritive organic fertilizer.
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ABSTRACT
The paper presents the detailed information about ‘Multi Utility Hybrid Cooler (MUHC)’. We have designed
this cooler by making modifications in the conventional desert coolers used in our country. This is a
multipurpose cooler which gives air cooling effect, cooling water for drinking as well as provides cool space for
storing perishable products.

Keywords: Radiator, Desert Cooler, Hybrid, refrigeration, evaporative cooling, Multipurpose.
I INTRODUCTION
In the North Western part of India, the humidity of air is quite low during summer season whereas the average
temperature is 400C to 450C. It even reaches up to 480C to 500C in the month of June. To maintain comfortable
condition in (i.e. temperature) in the summer season various types of appliances are used such as „Air
Conditioner‟, „cooler‟. This climate is most suitable for evaporative cooling. Fresh outside air is sucked through
moist pads where it is cooled by evaporation of water and this cooled air circulated in a room or building by
small fan or blower. Also evaporative cooling is the natural way of keeping water cool in summer season.
We have designed a “MULTI-UTILITY HYBRID COOLER (MUHC)”which is modification of the
conventional cooler. It is Air Conditioner cum refrigerator for the people who cannot afford costly equipment‟s
like air conditioner, refrigerator and other such appliances. The modified desert cooler is designed and
developed to provide better cooling effect than the conventional. It also provides cold pure water for drinking
purpose and storage for perishable items comparatively at low cost than refrigerator. Modification is carried out
with the help of accessories such as radiator, copper tubes, water tanks, storage box and PVC pipes.

II OBJECTIVES
With the modified cooler, the following objectives can be achieved.
1.

Air cooling effect

2.

Cool water for drinking purpose.

3.

Storage space for perishable goods.
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III HUMAN COMFORT
Temperature is the most significant component to the experience of comfort in a space. Our bodies perform
within an internal temperature range much narrower than external temperatures. In the process our bodies‟
metabolism generates heat, which must dissipate into the surrounding air or surfaces. Humans maintain comfort
levels in very diverse climates. When external temperatures are high, this process becomes more difficult and
we may overheat or feel warm. When external temperatures are low, the rate of heat loss becomes more rapid,
and we may feel uncomfortably cold. When assessing thermal comfort in a confined space, we must examine
both the general temperature in the room, as well as the uneven distribution of heat in the room. Typically when
people refer to temperature, they mean the temperature of the air; however, our experience of thermal comfort
depends on more than simply air temperature. The mean radiant temperature entails averaging the temperatures
of each surface in the room. Combined with the air temperature this produces an overall measure, the mean
operative temperature. However, even this measure has its limitations, as how close a person will be to a
particular surface is usually variable, and in these cases different surfaces will dominate at different times.
Differences in temperature within a room or across a body can create a sense of discomfort. When temperatures
from different surfaces diverge, we sense a surface as radiating heat or “giving off” cold. When the ceiling is the
contrasting surface, we note discomfort when the ceiling is greater than 9˚ F (5˚ C) warmer or 25˚ F (14˚ C)
colder than the other surface temperatures in the room. We allow a greater divergence of wall temperature from
alternate surfaces temperature before we sense discomfort, 41˚ F (23˚ C) for warmer walls and 18˚ F (10˚ C) for
cooler walls.1 As well, a vertical air difference from our feet to our head shouldn‟t exceed 5.5˚ F (3˚ C),2
otherwise the high temperature gradient highlights one part of the body as feeling notably warmer or colder than
the other.

IV WORKING
1.

Based on the working principle of evaporative cooling.

2.

Cooling of water through radiator.

3.

Cooling of perishable goods.

1) Cooler works on principle of evaporative cooling as shown in fig.
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2) Working of Radiator for Water Cooling

From upper tank water enters copper tubes and by gravity, it flows through those tubes.
Water inside cu-tubes loses temperature as water is trickled through PVC pipes as it is connected near to the
aspen pads.
From there, it is taken inside the radiator where further more heat is lost and we get cold water.
Through the fins of radiator, air from cooler also cools down water more.
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3) Cooling of perishable goods.
•

Here we are going to make small holes at the bottom of the storage box and walls of the box is sealed with
insulating material.

•

Through that holes air is going to come inside the storage box and thereby it cools the perishable goods
kept inside it.

•

The insulation helps to prevent the loss of heat i.e. maintains the low temperature inside the box.

V RESULT
1) Ambient temperature= 28oc
2) Temp. Of water storage tank = 23.1oc
3) Temp. Of drinking water at outlet= 17.7oc
4) Temp. Of cooled air =17.3oc
5) Temp. Inside the perishable storage box=17oC
6) Temp difference of air = 28oc-17.3oc = 10.7oC
7) Temp difference of water 23.1oC- 17.3oC=5.3oC
8) Temp difference of storage box = 11oC

VI CONCLUSION
So here we conclude that the “MUHC” is a multi functional device serving three functions at time which makes
it economical to use and can be afforded by poor people in our country. As it shown in our result almost there is
much temperature difference upto 100C of air which will provide the great comfort at the low consumption of
energy as well we get the water at almost 17.7o C which can quench the thirst. The temperature inside the
storage box can be lowered more hence the result are satisfactory and the system is running efficiently.
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ABSTRACT
This paper presents the implementation of electric hoist using a control operation based on Arduino board and
Bluetooth module. It control the functions of movement and direction such as pick and release, up and down, and
left or right with its relay-supporting dc voltage. relay control on-off operation is effective to variation of rotation
of the motor. The remote control is based on a smart phone application based on android platform with a
Bluetooth connectivity used as an transmission as well as reception ports with Arduino module. With the
introduction of Bluetooth, another dimension is aggregated, the possibility to connect to the devices wireless. The
technology makes it possible to easily access the built-in user interfaces through portable devices but also to
access the device data without the need for a physical connection.

Keywords : Android App, Arduino Board, Bluetooth, Electric Power Supply, Industrial Electric
Hoist Model, Relay Control Circuit, Smart Phone.
I INTRODUCTION
The application of wireless controlled systems to industrial systems has grown in a spectacular way. One of the
current challenges in this field is the application of the wireless technology, because it is looked for that the
industrial-systems are flexible, so that they can be adapted easily to any process modifications. This would at low,
in turn, the definition of generic modules that could be adapted to concrete problems. Then, it seems very
important, the application of wireless control systems, so that without cables we have a much greater freedom to
physically distribute the operations. In this system the Arduino Uno acts as the main controller and the Bluetooth
module acts as the interface between the android application and the Arduino Module. The voice recognition app
;i.e „AMR_Voice‟ and the touch control app; „BluControl‟ is readily available in the Android app market, which is
specifically used in this process. When transmitting or receiving from rotating and moving machine parts, it is of
great advantage to use wireless communication. Bluetooth in industry impose new requirements on the
technology, while it at the same time opens up new and interesting possibilities for using wireless
communications in industrial applications. The Bluetooth technology uses the short range radio communication
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to operate and hence has a short range of operation. In the current scenario, the operator has to operate the hoist to
its desired point by manually moving with it; hence the operator has to follow the hoist on the work floor which in
sometime is a great mess. So in this paper we are going to resolve this problem by introducing the combination of
Bluetooth, Arduino and the android platform in such a way that we can operate the hoist wirelessly from a fixed
point.

II ARDUINO

Fig.2.1 Arduino Uno Chipset
The Arduino Uno is a micro-controller board based on the ATmega328. It has 14 digital input/output pins (of
which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz crystal oscillator, a USB connection, a power
jack, an ICSP header, and a reset button. It contains everything needed to support the micro-controller; simply
connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery to get started. The
Arduino is interfaced to the Bluetooth module which acts as the receptor which receives the commands
transmitted from the smart phone. As per the command transmitted and received by the module, the Arduino
controls the counterpart which is here the electric hoist motor. We are

Fig.2.2 Arduino and HC-05 Interface
using the Arduino Uno micro-controller because it provides a multilevel scope for operation of multiple operands
connected to it. It has an inbuilt Digital-Analog converter which is very helpful to run the electric motors through
relays or even without it.

III BLUETOOTH
Bluetooth is a standard for short-range radio and personal area networks, developed by the Bluetooth Special
Interest Group(S1G). The Bluetooth SIG is supported by a number of large multinational companies, This group
of companies cooperate, to make the Bluetooth standard accepted and compatible worldwide.The Bluetooth
standard uses the Industrial Scientific Medicine radio band (ISM) 2.45 GHz. The required and nominal range is
10m (transmit power 0 dBm, 1 mw) and an external power amplifier can be added which gives an extended range
up to 100m (transmit power 20 dBm 100 mw). Bluetooth supports point to point and point to multi-point
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connections. The Bluetooth technology opens up new possibilities for using wireless communication in industrial
environments. Wireless networks have some inherent advantages and limitations, that should be considered
carefully when utilizing wireless technology in control systems. The main advantages are the no necessity of
cables, the possibility of implement mobile applications and flexibility. In the other hand, the main disadvantages
are the interference with other devices in the same radio frequency band and security.

3.1 Bluetooth module HC-05

Fig.3.1 Bluetooth Module HC-05
The Bluetooth module contains 4-pins generally. Two pins are used to provide power to the device, hence are
connected to Vee and ground. The other two pins are used for transmission and reception of serial data. The
"TX" (transmission) pin of the Bluetooth module is connected to a digital pin of micro-controller used for
receiving the data and the "RX" (reception) pin of the Bluetooth module is connected to a digital pin of Arduino
board used to transmit the data. This setup facilitates serial communication of data wirelessly. This module acts
as a mediator which receives the signal from the smart phone and sends that signal to the Arduino board.

IV ANDROID APPLICATIONS
The 80% of the smart phone runs on the android platform and also the android is one of the best customizable
platform that can be used for many useful purposes. Hence we are using two of the android application ;
„AMR_Voice‟ & „BluControl‟ respectively for the wireless operation of the hoist. The „AMR_Voice‟
application is for the Voice control whereas the „BluControl‟ is for the touch control.

4.1 AMR_Voice

Figure 4.1 AMR_Voice
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This is a voice -controlled application. As shown in the figure on tapping the microphone (mic) icon, the voice
commands is sent for controlling various appliances.
First step is to tap the mic icon and say something. The speech commands get converted to text. The converted
text is sent over the Bluetooth of the Android mobile to the serial buffer of Arduino via Bluetooth module HC-05.
From the serial buffer data retrieved for the voice commands. By using Arduino Uno programmer the data
strings are compared with look up table and generated an actuation signal for the relays to control various
appliances.

Table1. Voice Commands for the Applications
S.No

Voice

Action Performed

Command
1.

Pick

Catch the weight

2.

Release

Drop the weight

3.

Right

Move to right

4.

Left

Move to left

5.

Up

Move to forward

6.

Down

Move to backward

4.2 BluControl

Figure 4.2 BluControl Application
It is another Android application that is also readily available on the GOOGLE Play store. It serves as a touch
control application. As shown in Figure a total number of six(6) direction arrow are controlled using this
application. It works on the similar principle as depicted above; the only difference is that on touching the control
relays on the app, converts the action in to motor rotation. It is linked with Bluetooth of the Android mobile to the
Arduino serial buffer via Bluetooth Module HC-05. After obtaining the various motor rotation, the system is so
designed that the control strategy for each of the moving action may be actuated using the relays.
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Table2. Touch Commands for the Applications
S.No

Touch

Action Performed

Command
1.

Key D

Catch the weight

2.

Key H

Drop the weight

3.

Right arrow

Move to right

4.

Left arrow

Move to left

5.

Up arrow

Move to forward

6.

Down arrow

Move to backward

V WIRELESS HOIST CONTROL
The wireless hoist control system block diagram is shown in figure. The smart phone in build Bluetooth model
are connected to Bluetooth HC-05.

Fig.5.Block Diagram
5.1 AMR_Voice
For using the voice commands the following steps are as follows:-
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Step1: Open the AMR_Voice application and click on the “Connect Robot” as shown in Figure 5.1.1 to connect
the application to the Bluetooth module HC-05.

Figure5.1.1 Option to connect the app with HC-05
Step2: Once the module is connected tap on the mic icon of the app as shown in Figure 5.1.2 and say the
command.

Touch the mic icon
to speak

Figure 5.1.2 Touch the mic icon to speak
Step3: Once we speak the app converts the voice to text using Google voice services that go over the phone
Bluetooth to the Bluetooth module HC-05.
Step4: From the serial buffer we get the stored text, and we use it as the control commands for various purposes.

5.2 BluControl
For using the BluControl for touch control the following steps follows:Step1: Open the BluControl Application and tap on the Connect button which will connect our application to the
HC-05 as shown in Figure 5.2.

490 | P a g e

Figure 5.2 Tap Connect to make the connection with HC-05
Step2: Once the module is connected tap on the Arrow button for the various direction to operate the hoist.

5.3 Hoist Model
Below is the working prototype of the Wireless Hoist control system:

Figure 5.3.1 Hoist model front view

Figure 5.3.2 Hoist model side view
VI CONCLUSION
Bluetooth technology is interesting in industrial application, especially due to the flexibility, low cost and
high-speed data transfer. An study of the Bluetooth application in an industrial environment has been presented in
this work. The voice and touch control for the home automation system are implemented and has been tested
successfully. While using the voice commands, care must be taken to have a noise free environment. The
combination of Bluetooth Arduino and android has brought up a best way or a smart way to operate the hoist
wireless from a remote location. It‟s main advantages is that it helps in hassle free operation of hoist and helps in
keeping the work floor sheets free.This system has the scope for modifications, and more devices can be added
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and further research can lead to a smarter control system. As a last concluding point is to say that Bluetooth
network has the great potential to offer a smart wireless transmission industrial environmental and with the help
of additional error correction scheme and studies in real time and fault occurred we can increase its applicability.
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ABSTRACT
The vibration control of the various machines have been the serious problems in many machining operations. To
avoid the chatter vibrations many techniques are preferred. Especially in milling fixtures the vibration control can
be achieved using Tuned Mass Dampers. A TMD study with basic DVA study is performed in current work in which
initial vibration amplitudes are recorded and for the same vibrational frequency i.e. tuning the secondary system to
obtained frequency TMD is designed. After implementation of TMD in gear cutting operation the vibration
amplitude in turn life of the fixture and the surface finish obtained on the object is maintained. The same results
have been validated using the modal analysis in ANSYS workbench.

Keyword : TMD, FFT Analyser, Modal Analysis.
I INTRODUCTION
In the past decades, many control devices have been proposed and studied to reduce the vibrations of the system.
One of the designs proposed by frahm is dynamic vibration absorber. The vibration absorber constitutes an efficient
means of introducing damping into structures prone to vibrations i.e. Bridge, high rise building, transmission lines
and automobiles.
The original idea is due to Frahm who introduced a spring supported mass, tuned to the natural frequency of the
oscillations to be reduced. It was demonstrated by Ormondroyd and Den Hartog that the introduction of damper in
parallel with the spring supports of the tuned mass leads to improve behavior, e.g. In the form of amplitude
reduction over wide range of frequencies. Many of vibration problems involved in tuned mass absorber involved
random loads, e.g. Due to wind or earthquakes. The problems due to vibration in the systems are wear tear, reducing
the product quality and tool life. In the design of vibration absorber the mass the stiffness and the applied damping
must be selected and the standard procedure is to select suitable stiffness and applied damping, once the mass ratio
has been selected [1].
The vibration absorber is a mechanical device used to reduce or eliminate unwanted vibration. It consists of another
mass and stiffness attached to the main mass that needs to be protected from vibration. Thus the main mass and the
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attached absorber mass constitute a two-degree-of-freedom system; hence the vibration absorber will have two
natural frequencies. The vibration absorber is commonly used in machinery that operates at constant speed, because
the vibration absorber is tuned to one particular frequency and is effective only over a narrow band of frequencies.
Common applications of the vibration absorber include reciprocating tools, such as sanders, saws, and compactors,
and large reciprocating internal combustion engines which run at constant speed (for minimum fuel consumption).
In these systems, the vibration absorber helps balance the reciprocating forces. Without a vibration absorber, the
unbalanced reciprocating forces might make the device impossible to hold or control. Vibration absorbers are also
used on high-voltage transmission lines.
The effective damping of mechanical and structural systems oscillations has always been a big challenge for
engineers. One of the first attempts to absorb energy of vibrations and in consequence reduce the amplitude of
motion is a tuned mass damper (TMD) introduced by Frahm. The device consists of mass on linear spring such that
its natural frequency is identical with the natural frequency of damped system. As it is well known, classic TMD is
extremely effective in reducing response of the main structure in its resonance but for other frequencies (even close
to this resonant frequency)it increases the amplitude of the system's motion. Modification of TMD has been
presented in the work of Den Hartog. The author proposes the addition of the viscous damper to Frahm's system
design introduced damping TMD become a powerful device that can reduce vibrations of the main body in a wide
range of excitation frequencies around principal resonance. Another modification

that can lead to broaden the

range of TMD effectiveness has been proposed by Roberstson and Arnold. Interchange linear spring of the TMD by
the non- linear one (with linear and non-linear parts of stiffness). In recent years much more attention has been paid
to the possibility of using purely non-linear spring.
In the present work the designing and the implementation of TMD is studied as well as the TMD is design for the
obtained milling vibration frequency. Before that the basic concept of DVA is studied.

II PROBLEM DEFINITION
2.1 Problem Statement
Designing the tuned mass damper for I-section milling machine fixture for gear cutting operation, for reducing the
vibration chatter with experimental test using FFT Analyser and FEM analysis.
The above study is carried out by design of TMD and then manufacturing the same, also the FFT analyser is used
for vibration parameters investigation with the ANSYS modal analysis.

2.2 Objective
1. To study basics terms related to vibration absorber
2. To implant tuned vibration absorber in vehicle chassis, mass Beneath the bridges platform, mass hanging on
transmission Lines with main application as milling machine fixture.
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3. To prepare optimum neutralizer.
4. Reduction of vibration frequencies to avoid resonance.
5. Finally improvement in machining operation with reduction of vibration chatter.

2.3 Methodology
Correspondingly the basic study of TMD results in the designing of the TMD based on tunable stiffness for
translational motion along the support of the ansys workbench and the FFT analyser fixture as the primary system
and the designed TMD as secondary. The obtained primary frequency is tuned to obtain the secondary stiffness and
mass. The same is performed in ansys. The results are then investigated for vibration amplitudes and the feasibility
for implementation of TMD is suggested.

III LITERATURE REVIEW
The paper titled „Design and implementation of two-degree-of-freedom tuned mass damper in milling vibration
mitigation‟ by author Yiqing Yang, Wei Dai.Qiang Liu proposed that the two degree of freedom TMD demonstrates
better performance than single DOF and two single DOF TMDs with equal mass in vibration mitigating . However
its implementation has been limited due to the complexities of design and experimental tuning. It is observed the
magnitude of the experimental FRF is 10.8% less reduced than theoretical case. The tuned mass damper (TMD) has
been applied to the machining vibration control widely, and it is categorized in to several groups depending on the
available degrees of freedom (DOF).Previous works have been mostly focused on the application of single-DOF
TMD, but it is revealed that the damping performance could be further promoted by multiple-DOFs TMD. A twoDOFTMD for the milling vibration mitigation is investigated. The TMD possessing translation and rotation motion
is designed with tunable stiffness and damping and the design parameters are optimized numerically based on the
H1 criterion. The TMD is implemented on a workpiece fixture with single dominant mode, and the experimentally
tuned frequency response function (FRF) has 80.8 percent reduction on the amplitude of the flexible mode. Spindle
speeds corresponding to the resonance and chatter vibration are selected for the machining tests. The measured
vibrations and surface quality validate the improvement of the machining stability by the TMD, and the critical
depth of cut is increased at least two folds. The two-DOF TMD demonstrates better performance than single SDOF
and two SDOF TMDs with equal mass in the vibration mitigating. However, its implementation has been limited
due to the complexities of design and experimental tuning. This paper presents the design and implementation of a
two-DOFTMD to damp the dominant mode of the work piece /fixture assembly in milling. The design routine of the
TMD is validated by the experimental tuning of the FRF and machining tests. It is evidenced that the amplitude of
the flexible mode is reduced 80.8percent after experimental tuning, and the critical depth of cut is increased at least
two folds. H1 criterion is selected as the optimization procedure of the TMD, which is specified for the harmonic
excitation. The machining tests indicate that it is effective for suppressing both the resonance and chatter vibration
of the milling process, although chatter is a special self-excited vibration problem. Additionally, the chatter
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resistance of the machining system could be further improved by selecting proper tuning criterion specified for the
chatter suppression. It is observed the magnitude of the experimentally tuned FRF is 10.8percent less reduced than
the theoretical case.[1]
The paper titled „On Linear single mass two frequency pendulum tuned mass damper to reduce horizontal vibration‟
by the author L.D Viet and N.B Nghi proposed a new type of non-linear two DOF pendulum TMD which has better
performance at large vibration and is less sensitive than the linear TMD. This paper considers a nonlinear singlemass two-frequency pendulum tuned mass damper (TMD) to reduce horizontal vibration. The proposed TMD
contains one mass moving along a bar while the bar can rotate around the fulcrum point attached with the controlled
structure. Under horizontal excitation, the single TMD mass has two motions (swing and translation) at the same
time and the proposed TMD has two natural frequencies. In comparison with the optimal linear single mass TMD,
because of the inherent nonlinearity of the proposed TMD, it has good performance for large vibration. Moreover,
the proposed TMD is also less sensitive to the parameter mistuning. The problem is expressed in the nondimensional equation form. The approximated vibration amplitudes can be obtained by solving a scalar algebraic
equation. The numerical simulation is carried out to verify the approximate analysis. The main objective of this
paper is to propose a new type of nonlinear two-DOF pendulum TMD, which has better performance at large
vibration and is less sensitive than the linear TMD. These advantages are achieved because the proposed TMD at the
same time has two motions excited by only one horizontal excitation. The natural frequencies of the swing and
translation motions respectively should be tuned to be near the structure frequency and near twice the structure
frequency. The problem is presented in the non-dimensional forms. The approximated solutions of the involved
system can be obtained by solving only one scalar algebraic equation. The numerical simulation is carried out to
justify the conclusions.[8]

IV TUNED VIBRATION ABSORBER
For the effectiveness of absorber at operating frequency corresponding to natural frequency of main system alone
we have ω1= ω2 =

=

For this condition we can say that Tuned Absorber. To have a tuned absorber we can have many combinations of k2,
m2 as long as their ratio is equal to satisfy the above condition.
We can have a small spring k2 and small mass m2 or k2 large and large mass m2. In all these cases main system
response will be zero at ω = ω2. However, Eq. gives that for equal exciting force the amplitude of is inversely
proportional to its spring rate. In order to have small amplitude of absorber mass m2, we must have a large k2 and
therefore large m2 which may not be desirable from practical considerations. So a amplitude and mass ratio µ is
generally compromised. The mass ratio is usually kept between 0.05 to 0.2.The denominators of above equation are
identical. At a value of ω1 when these denominators are zero, the two masses have infinite amplitudes of vibration.
The expression for the denominators is quadratic in ω2 therefore there are two values of ω, for which these
expression vanish. These two frequencies are resonant frequencies or natural frequencies of the system [2].
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V THEORETICAL FORMULATION
When we attach an auxiliary mass m2 to a machine of mass m1 through a spring of stiffness k2 , the resulting two
degrees of freedom system will look as shown in Figure

Fig. 1. Two DOF System
The equations of motion of the masses m1 and m2 are
1+

\

2+

(1)
(2)

By assuming a harmonic solution,
(3)
We can obtain the steady state amplitude of masses

&

as we can obtain

(4)
(5)
We are primarily interested in reducing the amplitude of the machine X_1 . In order to make the amplitude of
m_1 zero, the numerator of X_1 should be set equal to zero. This gives

if the machine, before the addition of the dynamic vibration absorber, operates near its resonance,

Thus if the absorber is designed such that

The amplitude of vibration of the machine, while operating at its original resonant frequency, will be zero. By
497 | P a g e

defining

as the natural frequency of the machine or main system, and

as the natural frequency of the absorber or auxiliary system, equations. (3) and (4) can be rewritten as
(6)

(7)
The variation of the amplitude of vibration of the machine (x1⁄δst) with the machine speed ω⁄ω_1. The two peaks
correspond to the two natural frequencies of the composite system. As seen before, x_(1 )=0 at ω=ω_1. At this
frequency, equation gives

This shows that the force exerted by the auxiliary spring is opposite to the impressed force (k_2 x_2=-f_0 )and
neutralizes it, thus reducing X_1 to zero. The size of the dynamic vibration absorber can be found from equations (6)
and (7)

Thus the values of

and

depend on the allowable value of

. It can be seen from Figure 3 that the dynamic

vibration absorber, while eliminating vibration at the known impressed frequency
frequencies

and

, introduces two resonant

at which the amplitude of the machine is infinite. In practice, the operating frequency must

therefore be kept away from the frequencies

and

.

Initial primary system frequency ω1 is obtained using FFT analyser i.e. 5 Hz for the same value using above concept
the secondary system is tuned i.e. ω2.

Assuming the secondary mass as 8 kg
We get K2 as 8.424 N/mm.
For the above values the structural design of the TMD is done.
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VI EXPERIMENTAL SETUP
6.1 Structural Design of TMD
The obtained values of secondary system mass m2 = 8kg and stiffness k2 = 8.424N/mm the structural design is
prepared using catia V5 and anlysed using ansys workbench.
The fig 2 represents the structural model of TMD with various dynamic parameters of the structure as well.

Fig. 2. TMD model

6.2 Experimental Verification
The test was carried on the I shape gear cutting fixture and the
Obtained results were compared with and without implementation of TMD on the structure.
The results are tabulated as

TABLE I
FFT READINGS FOR DISPLACEMENT AS ALARM PARAMETER
Displacement
With TMD
Frequency(Hz)

Without TMD

Amplitude

Frequency(Hz)

(μm)

Amplitude
(μm)

0.0

0.18

5

0.5

2.5

0.35

5

0.39

7.5

0.19

7.5

0.48

Similarly readings for the same gear cutting operation the results were recorded by considering the velocity as
alarm parameter which are as follows:
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TABLE II
FFT READINGS FOR VELOCITY AS ALARM PARAMETER
Velocity
With
Frequency(Hz)

Without
Velocity

Frequency(Hz)

(mm/s)

Velocity
(mm/s)

7.5

0.05

7.5

81.79

5

0.05

7.5

37.96

5

0.02

7.5

72.07

The setup consists of the milling machine with I fixture and the gear cutting operations was carried out with test
accelerometer connected in one direction. Initially vibrational signals were collected through FFT and then the same
obtained results were compared. The fig 3 represents the setup for testing.

Fig.3 Experimental Setup
VII MODELLING AND ANALYSIS
As seen in the structural design the model shown in fig 4 model in catia v5 and the same modeled was imported in
ansys workbench and modal analysis was performed the mesh model is as shown in fig 4
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Fig. 4. Meshed TMD model
After modal analysis for the above model resulted frequency was tabulated given as follows in which different mode
shapes were investigated.

TABLE III
ANSYS MODE SHAPES RESULTS
Mode

Frequency [Hz]

1.

6.3592

2.

10.694

3.

25.311

4.

92.203

5.

254.65

The obtained results were plotted in following fig 5

Fig. 5 Plotted Mode Shapes
The fig 5 shows the total deformation for the first mode shape with frequency as 6.3 Hz which is tunable frequency
for the primary system and the obtained secondary frequency is for the TMD result.Fig.7 shows the 2D model of
TMD with dimensions.

Fig.6 2D model of TMD
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The ansys workbench result in fig.7 intimates the numerical result. The stiffness of the spring i.e. two strips is
realized and the mass block provides the secondary mass value resulting the formulation of the TMD the primary
vibrations are absorbed approximately negligible amplitudes of the primary system is obtained.

Fig. 7. First mode of vibration for Frequency 6.35 Hz
VIII RESULTS AND DISCUSSION
The following results were obtained from the FFT with were diagnosed in condition monitoring software MCMe 2.0
the results are for fixture with and without application of the TMD. The peak values for the various amplitude value
by considering the Displacement and Velocity as alarm parameter were considered.
The comparison of result with and without TMD are shown in Figures 8 to 11

Fig. 8. With TMD Frequency Amplitude for 7.5 Hz and 0.19 μm

Fig. 9. Without TMD Frequency Amplitude for 5 Hz and 0.51 μm
Similarly by considering the velocity as alarm parameter the FFT readings were taken as
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Fig. 10. With TMD Frequency 7.5 Hz and 0.03 mm/s

Fig.11. Without TMD Frequency 7.5 Hz and 37.96 mm/s
The obtained results in fig.9 and fig.11 shows that the amplitude of vibrations for the fixture before TMD
implementation. Also fig 8 and fig 10 shows the results after implementation. It can be observed that the amplitude
of the vibration with TMD is probably reduced from much higher value to lower. This finally reduced the chatter in
the milling operations. The same test was carried for different number of times.

TABLE IV
Reduction in FFT Readings for displacement
Displacement
Without TMD

With TMD

Frequency(Hz)

Amplitude (μm)

Frequency(Hz)

Amplitude (μm)

5

0.5

0.0

0.18

5

0.39

2.5

0.35

7.5

0.48

7.5

0.19

0.45667

Average amplitude

0.24

Average Amplitude
Reduction in amplitude (%)

47.44
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TABLE V
Reduction in FFT Readings for Velocity
Velocity
Without TMD

With TMD

Frequency(Hz)

Velocity (mm/s)

Frequency(Hz)

Velocity (mm/s)

7.5

81.79

7.5

34.86

7.5

37.96

5

15.70

7.5

72.07

5

24.58

Average velocity

63.94

Average velocity

25.05

Reduction in velocity (%)

60.83

From the above results we can observe that for alarm parameter as displacement approximately 47.44% of the
values have been reduced by comparing with and without attaching the tuned mass damper. Same case with alarm
parameter as velocity 60.83% has been reduced. Similarly, for FEM results the obtained frequency operating range
is 3.5Hz to 8 Hz.

IX CONCLUSION
The results shows that application of TMD dampens the dominant modes shape and gives better performance and
surface finish values are improved for the component which is milled. The mitigation of the vibrations for the Isection fixture with Experimental FRF values and the ANSYS validation values gives better idea for designing and
implementation of TMD. The same can be applied for different machines, IC Engines for absorption of FRF of the
machines.
It is also observed the approximately 47.44 % of the values comparing Experimental and Ansys values finally for
the main machine is reduced which is the advantage for machining operation. So by tunable stiffness and mass the
TMD can be designed for different operations.

X FUTURE SCOPE
In present work initially study of DVA system is performed, followed with the Tuned mass damper study applicable
to milling operation which has dampen the dominant mode of vibration. In future the work can be extended as TMD
can be applied for different machining operations on different machines. Moreover TMD in present work is applied
uniaxially whereas can be applied to check biaxially to damp structural vibrations in another directions.
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ABSTRACT
Soil modification has emerged as a new area for research in the geotechnicalengineering and the main purpose
of most of researches is to determineoptimum amount of additive with considering economy and effectiveness.
Inpresent study, sea salt has been used as an additive. The effect of addition ofsea salt on properties of fine
grained black cotton soil is determined inlaboratory. This soil exhibits volume change behaviour with variation
in thewater content. Volume changes has caused reduction in sustainability ofstructure supported on black
cotton soil. From experimental results, it will be observed that plastic limit, liquid limit, plasticity index swelling
pressure andswelling index decrease or increases with addition of salt in soil. Optimum moisturecontent and
maximum dry density tests will also be carried out with addition of sea salt in the soil.

Key Words: Black Cotton Soil, Index Properties, Optimum Moisture Content,Swelling, Sea Salt
I INTRODUCTION
Increased costs associated with the use of high quality materials led to the need of local soils to be used in
geotechnical and highway construction . Often however high water content and low workability create
difficulties for construction projects. In many situation soil present in the field may be a problematic one such as
expensive soils. Expansive soils with high swell and shrinkage behavior prone to be challenging for construction
and pavement activities. Expensive soils will heave and can cause lifting of building or other structures during
high moisture variations and they suffer shrinkage and can result in building settlement during dry spells. They
also exert pressure on the vertical face of the foundations, basement and the retaining walls resulting in lateral
movements. Apart from its effect on building construction and foundation they have severe impacts on roads,
ground anchors and underground pipelines and other buried structures. Pavements are in particular susceptible
to damage by expansive soils because they are light weight an d extended over large areas.
Expansive soils covers almost 20% of India’s land. Hence they cannot be simply ignored of construction and
pavement activities because of their problematic nature. There are several methods available for improving
characteristics of expansive soils.
Previous researches on improvement in the characteristics of expansive soils have come out with fruitful
solutions including chemical stabilization techniques and deep foundation techniques. The most significant
among them is stabilization techniques. Stabilization in broad sense incorporates the various methods employed
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for modifying the properties of soil and to reduce the construction cost by making best use of locally available
materials.
At the same time large amount of salt is produced from sea everyday and the utilization of such salt is very
important. Salt is classified as sea salt and table salt (common salt). Sea salt is produced through evaporation of
ocean water or water from saltwater lakes, usually with little processing. Depending on the water source, this
leaves behind certain trace minerals and elements. The minerals add flavor and color to sea salt, which also
comes in a variety of coarseness levels. However Table salt is typically mined from underground salt deposits.
Table salt is more heavily processed to eliminate minerals and usually contains an additive to prevent
clumping. Sea salt and table salt contain comparable amounts of sodium by weight.

1.1Need of Study
Studies have been conducted in the past about the problems and damages posed by the black cotton soil. A large
number of research has been done on the improvement of engineering properties of expansive soils to find out
economical and efficient means of using common salt. However less work has been carried out on sea salt
which is also available in large amount with minimum cost or no cost. So there is need to study the effect of sea
salt on engineering properties of expansive soil like black cotton soil.

1.2 Objectives of study
1) To study properties of black cotton soil.
2) To study the effect of sea salt on index properties of black cotton soil.
3) To study the effect of sea salt mixture on engineering properties of black cotton soil.
4) To find out best sea salt mixture.

II LITERATURE REVIEW

2.1 Literature based on fly ash, lime, cement as a stabilizer
Investigations were performed based on use of fly ash, cement, and lime as a soil stabilizer. Effects of those
stabilizer in different proportion on soil are explained in following literatures.
J.M.Raut et.al. [2007] studied the effect of fly ash and murrum on expansive soil. The study was carried out to
check out the improvement in the properties of expansive soil with fly ash and murrum in varying percentage.
Expansive soil (clay) was physically stabilized by adding 2.5%, 5%, 7.5%, and 10% of murrum similarly with
fly ash. Also combination of equal amounts fly ash and murrum i.e. for 10% additive consists of 5% of murrum
and 5% of fly ash. Laboratory tests were carried out and concluded that as the percentage of murrum and fly ash
increases the Maximum Dry Density (MDD) and Unconfined compressive strength (UCS) increases upto a
certain portion and afterwards value decreases. Maximum Dry Density (MDD) and Unconfined compressive
strength (UCS) found for proportion of 7.5% murrum and 5% fly ash. As the percentage of fly ash additive
increases the plasticity of the clay fly ash mixtures increases, the MDD values decreases and the corresponding
Optimum Moisture Content increases.
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Dr. Robert M. Brooks [2009] studied stabilization of expansive soil with Rice Husk ash and Fly ash.
Remolded expansive clay was blended with rice husk ash and fly ash and strength tests were conducted. Stress
strain behavior of unconfined compressive strength showed that failure stress and strains increased by 106% and
50% respectively when the fly ash content was increased from 0 to 25%. When the RHA content was increased
from 0 to 12%, Unconfined Compressive Stress was increased by 97% while CBR improved by 47%. Therefore
it is concluded that RHA content of 12% and a fly ash content of 25% are recommended for strengthening the
expansive subgrade soil.
Dharamveer Singh et.al. [2010] examined the effect of different percentage of lime and class C fly ash (CFA)
on the engineering properties of stabilized sulfate containing soil. An experimental investigation consists of
unconfined compressive strength test (UCS) and pH value test. Laboratory tests revealed that UCS of soil
increased substantially with the addition of both lime and CFA compared to those raw soil at optimum moisture
content (OMC). In addition 3-D swelling and Tube suction tests (TST) were conducted to determine the
swelling and moisture susceptibility behaviors. It was concluded that volume changes was minimal from
1651cm3 to 1664 cm3 and the dielectric constant decreased from 30 to 20.
OlugbengaOludolapo Amu et.al. [2011] performed some experimental study on lateritic soil samples A, B and
C collected from a dam site and stabilized with 0, 2, 4, 6, 8, 10% of lime. Samples were subjected to preliminary
tests like natural moisture content, Atterberg limits (liquid limit, plastic limit), Particle size distribution,
compaction, California bearing ratio (CBR), and Unconfined compressive strength (UCS) tests. It is observed
that suitability of soil samples A, B and C was improved by optimum lime stabilization at 8 and 6%
respectively, also the addition of lime to the samples caused a reduction in plasticity of the samples. The
California Bearing Ratio of sample A was increased from 10.6% at 0% to 29% at 8% lime, while that of sample
C improved from 2.5% to 8.6% at 6% lime. The Unconfined compressive strength of sample B improved from
119.13 KN/m2 to 462.81KN/m2, and found that with optimum stabilization samples A and B will be suitable as
base material while sample C will perform well as sub-grade material in pavement construction.
J.B. Oza et.al. [2013] conducted some experimental study on stabilization of black cotton soil using1. Cement
dust 2.Cement dust + Lime powder 3.Lime powder. Experimental tests were performed in three different stages.
In first stage Cement dust was used to stabilize the black cotton soil. The content of cement dust varied from 1%
to 9% by weight of soil. Experimental results concluded that 7% addition of Cement dust in black cotton soil
was appropriate mixing. In second stage Cement dust + Lime powder was used to stabilize the black cotton soil.
The content varied from 1% to 9% by weight of soil and it was concluded that 8% of combination of Cement
dust + Lime gave better results. In last stage of experimental study only Lime was used to stabilize the soil and
experimental study concluded that 9% addition of Lime was best suited for black cotton soil.
Ankit Singh Negi et.al. [2013] focused the research to investigate the stabilization of expansive soil using lime.
The effect of addition of lime on soil parameters like plasticity index, compaction and bearing capacity was
studied. The immediate effect showed that soil suddenly switches from being plastic to being crumbly also
Maximum Dry density drops and Optimum Moisture Content rises and soil moves into a humidity range that
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can be easily compacted and there was increase in California bearing ratio which was 4 to 10 times higher than
that of an untreated soil.
GyaneneTakhelmayum et.al. [2013] studied the effect of coarse and fine fly ash mixtures on properties black
cotton soil. Fly ash consists of often hollow spheres of silicon, aluminum and iron oxides and oxidized carbon.
There are two major classes of fly ash class C, class F. The former is produced from burning anthracite or
bituminous coal and latter is produced from burning lignite and sub bituminous coal. Both the classes of fly ash
are pozolanas, which are defined as siliceous and aluminous materials. The percentage of fine and coarse fly ash
mixtures which was used in black cotton soil varied from 5 to 30% by weight of soil. Study concluded that with
percentage addition of fine and coarse fly ash mixture improves the strength of stabilized black cotton soil and
exhibit relatively well defined moisture density relationship, also strength attained by fine fly ash mixtures was
25% more when compared to coarse fly ash.
BairwaRamlakhan et.al. [2013] studied experimentally the effect of the lime and fly ash on some basic
engineering properties of Black cotton soil such as liquid limit, plastic limit, compaction, California bearing
ratio (CBR). The percentage of lime used in black cotton soil varied from 3% to 12% while the percentage of fly
ash used in Black Cotton soil varies from 10% to 40%. It is observed that the liquid limit, plastic limit, and
optimum moisture content (OMC), California bearing ratio (CBR) increased with an increase in lime percentage
but maximum dry density (MDD) of soil decreased with increase in lime percentage, but the liquid limit, plastic
limit and maximum dry density (MDD) of Black Cotton soil decreased and the optimum moisture content
(OMC) increased with an increase in fly ash content. The optimum percentage of fly ash at 40% and lime at
12% gave best result for sub grade soil.

Jyoti S. Trivedi et.al. [2013]built a model based Genetic Algorithm which was used to predict the variations in
the values of CBR of the sub grade soil. For analysis of stabilization of soil using fly ash, Evolver 5.7 an add-in
software of excel was used.
The Genetic Algorithm was used to predict the California Bearing Ratio (CBR) values of fly ash stabilized soil.
The accuracy of predicted values of CBR was checked by conducting experimental study on fly ash stabilized
soil. The content of fly ash used in soil varies from 0% to 40% (0, 10, 20, 30 and 40%). The equation suggested
to the value of CBR was
Y = b0 + b1X1 + b2X2 + b3X3 + b4X4
Where,
Y = California Bearing Ratio (%)
b0, b1, b2, b3, b4 = constants
X1 = Flay ash fraction (%)
X2 = Value of liquid limit (%)
X3 = Value of plasticity index (%) &
X4 = Value of Optimum Moisture Content (%).
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Karthik.S et.al. [2014] carried out experimental study on stabilization of soil using some waste material such as
fly ash, rice husk ash, pond ash to make the soil sTable as well as to improve the physical and chemical
properties of the soil. Fly ash content mixed with soil was 0, 3, 5, 6 and 9% on a dry weight basis. The
experimental results showed that addition of fly ash resulted in appreciable increase in CBR of the soil and 6%
addition of fly ash gives optimum value of California Bearing Ratio (C.B.R). Increment of CBR value is used
to reduce the thickness of the pavement and increasing the bearing capacity of soil.
S. Boobathiraja et.al. [2014]presented the effect of lime and cement on peaty soils, as peaty soils are not
suiTable for foundation as they are weak and highly compressible. The additives were added to the soil as
percentage of the dry soil mass in the range of 10%, 30%, 50% respectively. The experimental results showed
that the addition of lime and cement improved the strength characteristics of soil. The maximum dry density
(MDD) of soil was found to increase while optimum moisture content was found to decrease with increase with
increase in percentage of additives. The unconfined compressive strength was also found to increase
significantly with increase in percentage of the additives. Comparison of additives showed that Ordinary
Portland cement performance was better than hydrated lime.
Aarohi V. Langalia et.al [2015] conducted laboratory tests to stabilize black cotton soil with different
admixtures like Cement Kiln Dust (CKD), fly ash, rice husk powder and bagasse ash. California bearing ratio,
Plasticity index and unconfined compressive strength tests were conducted during an experimental study and it
was concluded that 16% addition of cement kiln dust by dry weight of soil to assess its suitability for use as road
pavement material, also the combination of fly ash rice husk powder (RHP) improves the unconfined
compressive strength from 198KPa to 253 KPa with curing period of 28 days.
All the above investigations were based on stabilization of soil using different proportions of fly ash, cement,
and lime as a stabilizer. Large studies have been done on stabilization of soil using lime, fly ash, cement as a
stabilizer. On the other side less work has been carried out on sea salt which is also available in large amount
with minimum cost or no cost. Hence following research papers found out the effect of sea salt and common salt
on stabilization of soil.
2.2Literature based on sea salt and common salt as a stabilizer
Due to addition of salt with soil as a stabilizer, changes in stabilized soil takes place. Few experimental studies
were performed on stabilization of soil using sea salt and common salt.
Dr.P.D.Arumairaj[2011] have studied the effect of sea water on properties of expansive soil and compared it
with tap water. The results obtained showed that significant improvement upon the use sea water as compared to
tap water. The results showed that plasticity index reduced from 11.90 for tap water to 7.66 for sea water. The
free swell value reduced from 72.5% for control sample to 40% sea water sample. The swell pressure decreased
from 7.5 T/m2 for control sample to 7.06 T/m2 for sea water. The co-efficient of consolidation has increased by
about by 40% for sea water when compared to control sample. The unsoaked CBR value increased from 10.25%
for tap water sample to 11.13% for sea water. The optimum moisture content increased from 14.25% for control
sample to 16.5% for sea water, also light decrease in maximum dry density is observed for sea water when
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compared to tap water sample. There was slight decrease in unconfined compressive strength but after two days
it remains same for both sea water and tap water.
Rajesh Prasad Shukla et.al.[2014] modified black cotton soil properties using sea salt. The experimental study
showed that addition of sea salt in black cotton soil significantly reduces the liquid limit, plasticity index,
swelling and plasticity index of soil with minimum cost. Optimum moisture content and dry density of soil has
also found to be changed with addition of sea salt.
PrakharDubey et.al. [2015] studied the effect of Common salt (NaCl) on index properties of black cotton soil.
The common salt was added in 0%,2%,4%,6% in black cotton soil and the soil-salt mixture was tested for
consistency limits or index properties. The common salt in this research was collected Damohnaka, Jabalpur
(M.P.) Based on consistency index and free swell of the soil falls under highly expensive soil category. The
extent of modification of properties not only on nature of contaminant, but also on the type of soil such as
physical nature, chemical composition and metallurgical properties. These contaminants may be inorganic,
solvants or organic matter. Thests results showed significant improvements upon the use of of common salts
(NaCl). The plasticity index reduced from 22.6 to 16.84. The free swell value reduced from 41% to 19%. The
liquid limit decreased from 45.05% to 34.89%. The plastic limit decreased from 22.6% to 18.41%, also increase
in shrinkage limit from 13.48% to 15.76% was observed.
Very Few studies have been done using sea salt as a stabilizer for soil. Since sea salt is largely available and
also economical. Hence there is need to use sea salt as a stabilizer.

2.3 Sea Salt
Sea Salt, also known as common salt, table salt, or halite, is a chemical compound with the formula NaCl.
Sodium chloride is the salt most responsible for the salinity of the ocean and of the extracellular fluid of many
multicellular organisms. As the major ingredient in edible salt, it iscommonlyused as a condiment and food
preservative.
Production and use of Sea Salt is currently mass-produced by evaporation of seawater or brine from other
sources, such as brine wells and salt lakes, and by mining rock salt, called halite. In 2002, world production was
estimated at 210 million metric tonnes, the top five producers being the United States (40.3 million tonnes),
China (32.9), Germany (17.7), India (14.5), and Canada (12.3).Sea Salt is present in ample of quantity in
India.However less work has been carried out on sea salt which is also available in large amount with minimum
cost or no cost. So there is need to study the effect of sea salt on engineering properties of expansive soil like
black cotton soil.

III CONCLUSION
Studies have been conducted in the past about the problems and damages posed by the black cotton soil. A large
number of research has been done on the improvement of engineering properties of expansive soils to find out
economical and efficient means of using common salt. However less work has been carried out on sea salt
which is also available in large amount with minimum cost or no cost. So there is need to study the effect of sea
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salt on engineering properties of expansive soil like black cotton soil.All the laboratory tests will be conducted
in accordance with Indian standards codes. Indexproperties, swelling properties and OMC of black cotton soil
will be determined in laboratory.Index properties such as liquid limit, plastic limit and plasticity index of black
cotton soils will betested with addition of salt in soil. Engineering properties of soil may be changed,but authors
are not sure about the changes in engineering propertiesof black cotton soil. Number of tests willbe required on
soil of different plasticity to draw a certain conclusion regarding the change instrength of soil. Swelling
characteristic is a main characteristic of black cotton soil and tests will be carried out with the addition of
salt.swelling pressure and swelling index properties will be studied by a significant amount. Optimum moisture
content will also be observed. From all observation made in present study it will be concluded that sustainability
of soil and structure on black cotton soil will increase or decrease with theaddition of sea salt.

REFERENCES
1) Karthik. S (2014) – “ Soil stabilization by using fly ash” IOSR Journal of Mechanical and Civil Engineering
(IOSR-JMCE) e-ISSN: 2278-1684,p-ISSN: 2320-334X, Volume 10, Issue 6 (Jan. 2014), PP 20-26
2) Prof.J.M. Raut, Dr. S.P.Bajad, Dr. S.R.Khadeshwar (2014) - “Stabilization of expansive soil using fly ash and
murrum” International Journal of Innovative Research in Science, Engineering and Technology,Vol. 3,
Issue 7, July 2014
3) Ankit Singh Negi (2013) – “Soil stabilization using Lime” International Journal Of Innovative Research in
Science, Engineering and Technology.Volume.2, Issue 2
4) Pengpeng Wu (2013) – “International journal of pavement conference”, Sao Paulo, Brazil PP 227-1
5) Gyanen. Takhelmayum, Savita A.L. Krishna Gaudi (2013) – “Laboratory study on the soil stabilization using
fly ash mixtures”. ISOR journal of Mechanical and Civil engineering Volume 2, Issue 1, January 2013
6) KunalAnandet (2013)- “ A comparative study of black cotton soil and alluvial soilfor economical design by
lime and fly ash stabilization” ISOR journal of Mechanical and Civil engineering Volume 3, Issue 6,
January 2013
7) BairwaRamalakhan, Saxena Anil Kumar, Arora T.R. (2013)- “Effect of Lime and Fly ash on engineering
properties of black cotton soil” ISOR journal of Emerging Technology and Advanced engineering. ISSN
2250-2459 Volume 3, Issue 11, PP 09-15.
8) Olugbengaoludolupoamu (2011) –“The suitability and lime stabilization requirement of some lateritic soil
samples as pavement.” International Journal of Pure and Applied Science and Technology. ISSN 22696107. PP 29-46
9) S. Bhuvaneshwari, R. G. Robinson ,S. R. Gandhi (2005)-“Stabilization of

Expansive soils using fly ash”

Fly Ash Utilization Programme(FAUP)
10) Dr. Robert M. Brooks (2009)–“Soil stabilization with fly ash and rice husk ash” International Journal of
Research and Reviews in Applied Sciences,Philadelphia,Volume 1, Issue 3
11) S. Boobathiraja et al (2014) – “Study on Strength of Peat soil stabilized With Cement and Other
PozzolanicMaterrials. International journal of Civil Engineering Research.Volume 5 Issue 4, PP431-438
February 2014

512 | P a g e

12) Jyoti S Trivedi (2013)- “Optimum Utilization of Fly ash For stabilization of subgrade soil using genetic
algoritham.” Procedia Engineering, PP 250-258 (2013)
13) HabeebAdedjiQuadni (2013) – “Impact of compaction delay on the Engineering properties of CementTreated soil.”
14) Bello AfeezAdefemi (2013) – “Regression analysis of compaction delay on CBR and UCS of Lime
stabilized Yellowish Brown Lateritic soil.”
15) Kolawole J. Osinubi (2013) – “Influence of compactive efforts and compaction delays on Lime-Treated
soil.”Journal of transportation engineering.124:124-155
16) S. SahayaVincy and M. Muttharam (2009) – “Delayed compaction effects on the behaviour of stabilized
soil.” IGC 2009,Guntur
17) U. N. Okonkwo – “Effects of compaction delay on the properties of Cement –Bound lateritic soil.”Nigerian
journal of technology, Volume 28 No.2
18) Baleshwar Singh (2003) – “Effect of compaction delay on lateritic soil Using Fly ash, Lime mixtures.”
Geotechnical engineering for infrastructural development.Roorkee18-20
19) Kolwale J. Osinubi(2013)- “Influence of compactive efforts and compaction delay on lime treated soil.”
Journal of transportation engineering, March/April PP149-155
20) L. J. M. Houben (2013) – “Study of the variables in laboratory testing of cement stabilized materials.”
International Journal Of Pavement ConferenceSau Paulo. Brazil Paper 227-1
21) Udayashankar D. Hakari et al (2012) – “Stabilization of black cotton soil using fly ash, Hubballi –
DharwadMuncipal corporation area” Global Journal of research of engineering, Volume XII Issue II
version I.
22) Saeid. Amiralian, Amin. Chegenizadeh, and Hamid. Nikraz (2012)- “A Review on The Lime and Fly ash
Application in Soil Stabilization” International Journal of Biological,Ecological and Environmental
Sciences (IJBEES) Vol. 1, No. 3, 2012 ISSN 2277 – 4394
23) Dilip Shrivastava1*, A K Singhai2 and R K Yadav3 (2014) -“Effect of lime and rice husk ash on engineering
properties of black cotton soil” International journal of CivilEngineering Research. ISSN 2319-5991 Vol.
3, No. 2, May, 2014

513 | P a g e

LOAD TRANSFORMER INRUSH MITIGATION
TECHNIQUE USING FOR SERIES VOLTAGE SAG
COMPENSATOR
Diksha Ahire1 , Madhuri Borade2 , Deepak Kumbharde3
1
2

Electrical Engineering Department, Matoshri COE & RC, Nasik, Maharashtra, (India)

Electrical Engineering Department, R. H. Sapat, COE, M S & Research, Nasik, Maharashtra, (India)
3

Electrical Engineering Department, Matoshri COE & RC, Nasik, Maharashtra, (India)

ABSTRACT
The power system survey results recommend that, voltage sag is the chief contributor in about 92% of
manufacturing industries. Voltage sag results in decrease in competence of the systems which affect the
manufacturers in terms of losses related to money and reliability. The transformer-coupled arrangement associated
voltage-source inverter, called voltage sag compensator is among the savviest arrangement against voltage sags.
Transformers are mostly installed in front of critical loads for electrical separation purposes. When voltage dip
occurs, the transformers are presented to the improper voltages and a dc offset occurs in its flux linkage. The flux
linkage will be reach to the level of magnetic saturation at the time of compensator restores the load voltage and
this cause’s serious inrush current. The compensator may be interrupted because of its own over current protection,
hence, the compensation gets failed, and the critical loads are interrupted by the voltage sag. This paper brings
together a method for inrush current relief for voltage dip compensator with fuzzy logic controller. Voltage sag
compensator along with additional parts of the distribution system is simulated using Matlab/ Simulink.

Keywords- Flux linkage, Fuzzy Logic, Inrush currents, Transformer, Voltage Dip, Voltage Sag
Compensator
I. INTRODUCTION1
In current years, utilities have been encountered with growing amount of objections about the quality of power due
to voltage dips and disruptions. There is large increase in load demand as the improvement of technology is varying
day by day. With the change in load condition the issues related to power quality must also be taken into
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consideration. Because of the abrupt change in the condition of load i.e., sudden increase of load the magnitude of
the current in the distribution system is increased rapidly which leads to fall in the voltage of the line creating
voltage sag.
Various transformer inrush current decreasing techniques are available, such as controlling power-on angle [1-5],
actively controlling the transformer current [6-8] and controlling the voltage magnitude. These methods are not
proper for voltage dip compensators as they could modify the waveforms of output voltage the converter.
Hence, load transformer is presented to the improper voltages before the restoration and magnetic flux abnormality
may be developed within the load transformers. Saturation of the transformer core leads to substantial inrush
current. The compensator may be interrupted because of its own over current protection, therefore, the compensation
gets failed, and the critical loads are interrupted by the voltage sag.

Fig.1 single-line drawing of the offline series voltage sag compensator.
There are 3 adverse side effects of inrush currents: 1) Misoperation of protective devices for overloads and internal
faults may and disconnect the transformer. 2) The mechanical stresses experienced by the winding can damage the
transformer; and 3) Power-quality problems may occurs and voltage sags.
In this paper, an inrush moderation technique is presented using fuzzy logic [10]. This control can successfully
compensate voltage sag and also decrease inrush of load transformers.

II SYSTEM DESCRIPTION
The voltage sag compensator comprises a coupler transformer for sequential connection and 3-phase voltage-source
inverter (VSI) as shown in fig.1. At the normal condition of distribution system, the compensator is bypassed by the
thyristors to get higher operating efficiency. When voltage sags occur, the voltage sag compensator adds the
required compensation voltage with the help of coupling transformer to protect sensitive loads from being
interrupted by sags. Though, certain detection time (about 4.0 ms) is required by the sag compensator controller to
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recognize the sag phenomena and the load transformer is exposed to the distorted voltage upto the moment when the
compensator restores the load voltage.
Even though its small interval, magnetic flux deviation occurs inside the load transformer due to distorted voltage,
and therefore the magnetic saturation can simply occur when the compensator restores the load voltage, and thus,
results in the inrush current. The overcurrent protection of the compensator can be triggered due to this inrush and
causes compensation failure.
The simplified circuit of the phase a and b winding of the delta/wye three-phase load transformer installed in
downstream of the voltage dip compensator is shown in fig.2. The flux linkages of transformer windings can also be
derived. Assuming that the deformed grid voltage forced upon the load transformer is,

Where u (0 ≤ u ≤ 1.0) is depth of voltage dip and θ_Lab is the phase shift during the fault incident.

Fig.2 Connection diagram of the proposed system with delta/wye load transformer.

III FUZZY LOGIC CONTROL OF COMPENSATOR
Now days, to implement different types of applications of fuzzy logic and the number of fuzzy logic applications are
have increased considerably. In Fuzzy logic control, a basic control action through a set of linguistic rules to finding
by the system, as the calculated modeling of system variables is not essential in FLC and mathematical variables are
transformed into linguistic variables. To control the inverter action fuzzy logic control is proposed. The fuzzy logic
controller has two real time inputs measured at each sample time, known as error rate and error also one output
which is actuating signal. The membership function is made after the input signals are fuzzified and then represented
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in fuzzy set notations. The defined,

If---Then--- rules create output i.e. actuating signal and to compare with a

carrier signal for controlling PWM inverter the actuating signals are defuzzified to analog control signals.
The fuzzy logic based control scheme can be divided into 4 main parts viz. Knowledge base, Fuzzification,
Inference mechanism and De-fuzzification. Various defuzzification schemes are available, like, weighted average
criterion, the mean-max membership, and centroid method. The technique used here is based upon centroid method.

TABLE 1. Fuzzy Rules
Error

CE(Change
in error)

NL

NM

NS

Z

PS

PM

PL

NL

PL

PL

PL

PM

PM

PS

Z

NM

PL

PL

PM

PM

PS

Z

NS

NS

PL

PM

PS

PS

Z

NS

NM

Z

PL

PM

PS

Z

NS

NM

NL

PS

PM

PS

Z

NS

NM

NL

NL

PM

PS

Z

NS

NM

NL

NL

NL

PL

Z

NS

NM

NM

NL

NL

NL

Fig. Error, ‘e’.

Fig. Input Variable Change in Error, ‘ce’.
Fig.3 Membership Function for Input Variable
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Fig.4. Membership Function for Output Variable Change in Control Signal, ‘u’
The set of fuzzy control linguistic rules can be taken from Table 1. The output is produced by the fuzzy logic
operations by estimating all the rules and fuzzy sets. The input variables error rate and error are defined by linguistic
variables like Negative Medium(NM), Negative Big (NB), and Positive Big (PB) described by triangular
membership functions, Zero (Z) Negative small (NM), Positive Small (PS), Positive Medium (PM).These functions
have been chosen to fulfill the output requirements of the fuzzy controller. The output is also defined by seven
linguistic variables such as Negative Medium (NM),Negative Big (NB), Negative Small (NS), zero (Z), Positive
Small (PS), and Positive Big (PB) and Positive Medium (PM) described by membership functions given in fig. 3 &
4.
In practice, the fuzzy rule sets generally have several previous circumstances that are combined using Fuzzy
operators, such as AND, OR and NOT, though again the definitions tend to vary. AND, in one popular definition,
simply uses the maximum weight of all the previous circumstances, while OR uses the maximum value. There is a
NOT operator that subtracts a membership function from 1 to give the “complementary” function.
There are Forty-Nine rules for fuzzy controller. The output membership function for each rule is given by the Min
operator. To get combined fuzzy output from the set of outputs of Min operator, the Max operator is used .The
output is produced by the fuzzy logic and fuzzy sets operations by estimating all the rules.
An if-then rule is defined as follows:
For error, Z and error rate, Z the output is, Z”.
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Fig.5 Simulation Diagram
IV RESULTS
The system factors of the testbench and the corresponding controller are as follows:
1) source: 220 V, 60 Hz;
2) loads: a commercially available diode rectifier rated at 1600 V with load resistor R = 93.3 Ω, dc choke L =2.0
mH, and dc filter capacitor C = 3300 μF;
3) voltage sag compensator: a conventional three-phase inverter switching at 10 kHz, the leakage inductance of the
coupling transformer Lf = 0.32 mH, and filter capacitor Cf = 4.0 μF;
4) load transformer: 5.0 kVA, 220 V/127 V (Δ/Y connection).

The scope connected to the V-I measurements at supply side and also the load side gives the simulations of supply
voltage having sag with the voltage across load. If there is variation in the load then voltage sag occurs and the fuzzy
controlled PWM inverter produces the required lost voltage so that the voltage dip does not disturb the sensitive
load. The controller inputs are determined by comparing reference signals and measured source data signals. The
fuzzy controller output signals are the inputs to the PWM module to produce the required missing voltages. The
controller outputs are compared with triangle wave signals to generate the proper switching pulses. Control unit
provides the reference voltage for tracing of source voltage. It controls the inverter to produce pure sinusoidal
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voltage at the same frequency for the system as shown in simulations. The output of the controller can be shown
from the fig.6

Fig.6 Output Signal Of Controller
The fuzzy controller operates only for the interval the voltage dip is detected as shown in fig.7.The sag compensator
adds voltage through injection transformer to the load and thus restores the critical load voltage and the load voltage
is nearly pure sinusoidal.

Fig.7 Supply Voltage Having Voltage Sag & Swell
The primary task of sag compensator is providing the high quality voltage to the critical loads. In case the measured
phase voltages of source are different from the reference values fuzzy controllers quickly start working. The fuzzy
controllers used for sag compensator support the proposed system for providing a good power and voltage quality to
the critical load. The controller output signals stabilize when all the phase voltages of the load attain the desired
value. Sag compensator gives high performance in injecting the more in-phase voltage with proper polarity and
phase angle. The simulation in Fig. 6 shows the voltage across load side having no sag because of efficient working
of sag compensator and Fig.8 shows load side current after sag compensation.

Fig.8 voltage across sensitive load after voltage injection
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Fig.9 Load Current
From all the simulation results of the three-phase voltage waveforms, it is observed that the new control scheme of
voltage sag compensator is instantly responds to sudden changes and a great quality load voltage waveforms are
achieved. This ability confirms the results of proposed sag compensator control technique for the moderation of
voltage sags.

V CONCLUSION
The recommended voltage sag compensator used for the distribution line has been assumed to be located in medium
voltage distribution network level and it can mitigate three-phase sag. Pulse width modulation technique with
switching specific frequency has been used in VSI. The compensator has been designed with special importance at
the control of PWM inverter i.e fuzzy logic control.
The fuzzy logic control has been developed in the paper to response quickly and obtains a good dynamic
performance. The control scheme does not necessitate a difficult computer algorithm. The removal of
transformations, multiplications and divisions makes the control system simple and more reliable. The proposed sag
compensator has shown the capability to diminish the voltage sag. The voltage sags have been generated by
disturbed load in the system. The switching devices have correctly been triggered to make the it on-line or off-line
and protect the compensator from the voltage drop. It is concluded that the proposed sag compensator has
successfully mitigated the long extent voltage sags and perfectly restored the critical load voltage to nearly 1 pu. The
designed system has provided a regulated and sinusoidal voltage across the complex load and thus increased
efficiency of the system. The nearly perfect sinusoidal output voltages have resulted in improvements in the current
and power quality of the sensitive load. The IGBT based VSI technology and dynamic performance capability of
fuzzy control of DVR have improved the quality of critical load quantities by preventing the sags. Thus, the voltage
can be restored in a supply system by controlling the Dynamic Voltage Restorer using Fuzzy logic.
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ABSTRACT
Cloud Computing is the latest of computing paradigms to change the way of using computing resources. Cloud
computing provide computing as a “utility” to end users “as and when needed”. Cloud computing is a business
model that provide business platform. Cloud computing intends to make the internet the ultimate home of all
computing resources-storage, computations, applications and allow end users to available them in quantities of
his/her choice, of their preferences for duration of their linking. In other world web become the provision store
for all your computing needs. This paper covers issues such as its concept, architecture, advantages,
disadvantages and popular services.

Keywords: Cloud Computing, Performance Evaluation, Efficiency, Virtualization, Load Balancing.
I.INTRODUCTION
Cloud computing provides Internet-based computing that provides shared computer processing resources and
data to computers and other devices on demand. It is a model for enabling universal, on-demand access to a
shared pool of configurable computing resources which can be rapidly provisioned and released with minimal
management effort. Cloud computing and storage solutions provide users and enterprises with various
capabilities to store and method their data in either privately owned, or third-party data centers that may be
located far from the user–ranging in distance from across a city to across the world. Cloud computing relies on
sharing of resources to achieve consistency and budget of scale, similar to a utility (like the electricity grid) over
an electricity network.
Cloud computing is the result of the growth and acceptance of existing technologies and models. The goal of
cloud computing is to allow users to take beneﬁt from all of these technologies, without the need for deep
knowledge about or proficiency with each one of them. The cloud goals to cut costs, and helps the users focus
on their main business instead of being impeded by IT obstacles. The main permitting technology for cloud
computing is virtualization. Virtualization software separates a physical computing device into one or more
"virtual" devices, each of which can be easily used and managed to perform computing tasks. With operating
organization–level virtualization in essence creating a accessible system of multiple independent computing
devices, idle computing resources can be allocated and used more efficiently. Virtualization provides the agility
required to speed up IT operations, and reduces cost by increasing infrastructure utilization.
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II. ARCHITECTURE
Generally, this architecture can be categorized into two parts : A. Front end B. Back end.
The front end and back end are connected to each other via a virtual network or the internet. There are other
modules like middleware, cloud assets, etc, that are part of the cloud computing architecture.

A. Front end : Front end is the side that is visible to the client, customer or user. It includes the client’s
computer system or network that is used for accessing cloud system. Different cloud computing systems have
different user edges. For email plug-ins, support is driven from web browsers like Firefox, Chrome and Internet
Explorer.

B. Back end : Back end is the side used by service provider. It includes various servers, computers, data storage
systems and virtual machines that together constitutes the cloud of computing services. This system can include
different types of computer software package. Each application in this system is accomplished by its own
dedicated server. The back end side has some responsibilities to fulfill for the client:
• To provide security tool, traffic control and protocols.
• To employ protocols that connects networked computers for communication.
The back end consists of resources that provide three standard service models as NIST that are: 1)
Infrastructure as a service (IaaS) 2) Platform as a service (PaaS) 3) Software as a service (SaaS)

Fig 2: Service Models Of Cloud
Computing.
524 | P a g e

III. ADVANTAGES
Agility recovers with users' skill to re-provision technological infrastructure properties.
Cost reductions claimed by cloud providers. A public-cloud transfer model converts capital expenditure to
operational expenditure. This supposedly lowers blocks to entry, as infrastructure is normally provided by a
third party and need not be purchased for one-time or infrequent intensive computing tasks. Pricing on a utility
computing basis is fine-grained, with usage-based options and less IT skills are required for implementation (in
house). The e-FISCAL project's state-of-the-art repository contains several articles looking into cost aspects in
more detail, most of them closing that costs savings depend on the type of activities supported and the type of
infrastructure available in-house.
Performance is monitored, and consistent and loosely architectures are constructed using web services as the
system interface.
Reliability develops with the use of multiple redundant sites, which makes well-designed cloud computing
suitable for business continuity and disaster recovery.
Scalability and elasticity via dynamic ("on-demand") provisioning of capitals on a fine-grained, self-service
basis in near real-time (Note, the VM startup time varies by VM type, location, OS and cloud providers),
without users having to engineer for peak load. This gives the ability to scale up when the usage need growths or
down if resources are not being used.

IV. DISADVANTAGES
Security and Privacy
Any discussion including data must address security and privacy, especially when it comesto handling sensitive
data. We mustn’t forget Code Space and what happened to it after its AWS EC2 console was hacked and its data
eventually deleted, forcing the company to close doors forever. By leveraging a remote cloud established
infrastructure, a company basically outsources everything it has. Limited control and flexibility to changing
degrees (depending on the particular service) cloud users have limited control over the function and execution of
their hosting infrastructure. Cloud provider EUL as and management policies might impose limits on what
customers can do with their deployments. Customers are also limited to the control and management of their
applications, data, and facilities, but not the backend infrastructure. Of course, none of this will normally be a
problem, then it should be taken into account.

Downtime This may be one of the worst disadvantages of cloud computing. No cloud provider, even the very
best, would claim immunity to facility outages. Cloud computing systems are internet based, which means your
contact is fully dependent on your Internet connection. And, like any hardware, cloud platforms themselves can
fail for any one of a thousand reasons.
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V. APPLICATION
1. Infrastructure as a service (IaaS) and platform as a service (PaaS)
When it comes to IaaS, using ancurrent infrastructure on a pay-per-use scheme seems to be an obvious choice
for companies saving on the cost of investing to get, manage and maintain an IT infrastructure. There are also
examples where organizations turn to PaaS for the same reasons while also seeking to growth the speed of
development on a ready-to-use platform to deploy applications.
2. Private cloud and hybrid cloud
Among the many reasons for using cloud, there are two situations where organizations are looking into ways to
assess some of the applications they intend to deploy into their environment through the use of a cloud
(specifically a public cloud). While in the case of test and development it may be limited in time, adopting a
hybrid cloud approach allows for testing application workloads, therefore providing the comfort of
anbackground without the initial investment that might have been rendered useless should the workload testing
fail.
Another use of hybrid cloud is also the ability to expand during periods of limited peak usage, which is often
preferable to hosting a large infrastructure that might seldom be of use. An institute would seek to have the
additional capacity and availability of an environment when needed on a pay-as you-go basis.
3. Test and development
Probably the best scenario for the use of a cloud is a test and development environment. This entails securing a
budget, setting up your environment through physical assets, important manpower and time. Then comes the
installation and configuration of your platform. All this can often spread the time it takes for a project to be
completed and stretch your milestones.
With cloud computing, there are now freely available environments tailored for your needs at your fingertips.
This often combines, but is not limited to, automated provisioning of physical and virtualized resources.
4. Big data analytics
One of the aspects offered by leveraging cloud computing is the ability to tap into vast quantities of both
structured and unstructured data to harness the benefit of extracting business value.
Retailers and suppliers are now extracting information derived from consumers’ buying patterns to target their
advertising and marketing campaigns to a particular part of the population. Social networking platforms are now
providing the basis for analytics on behavioral patterns that organizations are using to derive meaningful
information.
5. File storage
Cloud can offer you the possibility of storing your files and accessing, storing and retrieving them from any
web-enabled interface. The web services interfaces are usually simple. At any time and place you have high
availability, speed, scalability and security for your environment. In this scenario, organizations are only paying
for the amount of storage they are actually consuming, and do so without the worries of overseeing the day-today maintenance of the storage infrastructure.
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There is also the possibility to store the data either on or off premises depending on the regulatory compliance
requirements. Data is stored in virtualized pools of storage hosted by a third party based on the customer the
provisions requirements.

VI.POPULAR SERVICES
A.

Icloud
Apple’s Icloud allows you to store music, documents, photos and other files via wi-fi.

B.

Google cloud connect for Microsoft office
Google cloud allows various users to relate using Microsoft office.

C.

IBM smart cloud
IBM smart cloud offers numerous services for IT firms such as developing applications in the cloud or

using
the cloud as a backup for your company files.

VII.CONCLUSION
Cloud computing is a better way to run your business. Instead of running your apps yourself they run on shared
data centre. When you use any app that runs in the cloud you just login, convert and start using it. Finally cloud
apps don’t eat up your valuable IT resources so your CFO will love it.Cloud Computing is the future of
Information Technology. The current industries trend is being exchanging and organization are moving from onpremises to Cloud. Cloud Computing solution is easy to provision, cost effective, agile, scalable and reliable.
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ABSTRACT
Present paper is based on manufacturing of three lobe roots blower. Roots blower are positive displacement
device. It consisting two or three lobed rotors which are rotating inside of an oval shaped casing. Roots
blowers are widely used in industrial processes. They are suitable in huge number of applications including
pressure and vacuum based systems. In this study, roots blower is used to increase the power efficiency of
the engine. It is reliable, economical and having low maintenance cost.

Keywords:Lobes, Power Efficiency Root Blower, Torque.

I INTRODUCTION
Twin lobe or tri-lobe blowers are types of roots blower. They have higher efficiency at moderate
compression ratios and they are most efficient in the compression ratios of 1.1 to 1.2. They are used where
constant flow rate at varying discharge pressures. These are generally available for capacities 10 m 3/hr to
10000m3/hr for pressures up to 1Kg/cm2 in single stage construction. The three lobe rotor belongs to the
category of positive displacement blower. They consists of a pair of involute shaped lobes/rotors rotating
inside a oval shaped casing, closed at ends by side plates. One end is a driving lobe which is driven by the
external power source. These two rotors rotate one opposite to the other, their movement is synchronized by
a set of timing gears. The geometric configuration of the lobes allows them to have, at any moment, a
generatrix in common; due to very low machine tolerance, this common generatrix acts also as a seal device
for both rotors. During the operation. One or two lobes of each rotor comes in contact with the internal
surface of the casing, this create a chamber in which the gas is trapped. As the rotation continues, the trapped
gas moves along until it reaches the position of discharging port. The two rotors makes six intake and
exhaust cycles per revolution, therefore the capacity of the roots blower is determined by its operating speed
and increase proportionally with the speed, but it is independent from the pressure differential between inlet
and outlet ports.[1]
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Fig. 01 Working Principle of Roots Blower
Due to these constructional features it has following distinct characteristics:1.

The flow is depending upon operating speed.

2.

The input power is totally depends upon the pressure across the machine.

3.

The suction and discharge pressures are determined by the system conditions.

4.

The temperature rise of the discharged air is largely dependent on the differential pressures across

it.

II CONSTRUCTION OF ROOTS BLOWER
The manufacturing stages involves mainly manufacturing of housing, lobes, cover plates, shaft, gears.
Initially the drawings of parts to be manufactured are prepared in 3D modeling software CATIA V5 and 2D
drafting in Auto Cad.

2.1 Housing
To hold the subassembly, this part is used with the help of bearing. There are two types of housings in a
blower assembly viz. BB housing and RB housing. BB housing supports ball bearing and RB housing
supports roller bearing. Housing forms airtight assembly. Material used for housing is LM -6.

Fig. 02 Housing of roots blower.

2.2 Lobes
Lobes are manufacture such that they should rotate in opposite direction to entrap air by fixed volume.
Material used for lobes is LM -6.
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Fig.03 Three Lobes of Roots Blower
2.3 Gears
Two spur gears which are operated at synchronized condition are manufacture by using material EN-21 to
give input power to drive shaft.

2.4 Shaft
Shafts are manufactured by using material EN-8 to give motion to lobes. Input power is transmitted from
engine to shaft through belt pulley.

Fig. 04 Shaft of Roots Blower
2.5 Cover plate

Fig. 05 Cover Plate of Roots Blower
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2.6 Working Air Volume of Roots Blower
In order to determine the change of properties at inlet and outlet of roots blower it is necessary to know the
cross-sectional areas and working air volume.[3], pp.-127-128.

Fig. 06 Working air volume of roots blower
rp = 5.8 cm
…

ᴪ = 300

(assume)

rb= 5cm
…(1)

rw= rb× ×cosᴪ
= 5× × cos300
rw = 3.40cm

…(2)

D = 2*(rp+rw)
= 2*(5.8 + 5)
D = 18.40cm
X c= r b [

-

=5[

….(3)

]
-

]

Xc= 3.81cm
Yc= rb× cosᴪ …..(4)
= 5 × cos30 = 3.4cm
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Fig.07 Roots Blower Geometry
Involute geometry angles θcand θA
θ c=

….(5)

θ c=
θc= 0.20800
θA=

….(6)

θA=
θA=1.36270
The area of the rotor lobe is calculated from the following equation
Ar= 4(Atip+Ainv+Awaist)

...(7)

The areas of the various portions of the lobe may be calculated using the following integrals,
rbθ2dθ …..(8)

Ainv=

2

dθ

= rb

Ainv= 2.108722cm2
Atip=

pcosς+( rw

Atip=

2

+rb2sin2ς)1/2dς

pcosς+( rw

…(9)

2

+rb2sin2ς)1/2dς

Atip=5.266E-3cm2
Awaist=
Awaist =

pcosς-( rw

2

-rb2sin2ς)1/2dς

pcosς-( rw

2

…. (10)

-rb2sin2ς)1/2dς

Awaist= 1.43096cm2
Ar= 4(Atip+Ainv+Awaist)

.....(11)

Ar= 4[(5.266E-3)+2.108722+1.43096]
Ar= 14.179792cm2
Ab= π rb2

.....(12)
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Ab= π × (5)2
Ab= 78.539cm2
Ac=π×Xc×Yc

….(13)

Ac=π×3.81×3.4
Ac=40.696cm2
The equation for Ay may be written as,
Ay= [(πD2/8)+Drp-Ar]+[Ab-Ac](20)
Ay= [(π18.402/8)+(18.40×5.8)-14.179]+[78.539-40.696]
Ay= 263.3362cm2
The two rotors makes six intake and exhaust cycles per revolution, therefore,
Ay= (263.3362/12)
Ay= 21.9446cm2
Length of the lobe = 7.5cm
Therefore, working air volume is,
….(14)

V=Ay×7.5
3

V=21.9446×7.5=164.5845cm

2.6.1 Blockage factor
Blockage factor is defined as ratio of rotor cross-sectional area to the area of a circle with a diameter equal to
the rotor diameter. The volume of air deliver in each cycle is proportional to the blockage factor. For
maximum delivery blockage factor should be low.
B = (cosѰ)2[π+ θA3- θc3)]/π(1+ cosѰ)2
=(cos30)2[π+

3-0.20803)]/π(1+ cos3)2

=3.6169/8.8686
B =0.4078
Total area between the casing and the lobes is,
At=(πD2/4)+(2rpD)-8(Atip+Ainv+Awaist)
=(π×18.402/4)+(2×5.8×18.40)-8[(5.266E-3)+2.108722+1.43096]
=265.9044+213.44-28.359
=

450.9854
cm2

III CONCLUSION
From this study, we can conclude that it is possible to install roots blower in case of commercial two

Yc=

rb×

wheelers which theoretically increases their power on average about 20% more than the original engine. So,

cosᴪ

(10)

roots blower can be installed where maximum power and torque is desired and complete fuel consumption
can be possible.

= 5 ×

cos300
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Yc=
3.4cm
Involute
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ABSTRACT
Cutting machine is one of the principal machines in industry. Engineers are always developing sophisticated
machines and modern techniques have to be continuously developed and executed for economical
manufacturing of products. At the same time, we should take precaution that there has been no negotiation
made with quality and accuracy. In the age of automation machine grow into an integral part of human being.
By the use of mechanization machine demonstrate itself that it gives high production rate than manual
manufacture rate. In competitive race market everybody wants to rise their production & make their machine
flexible. The engineer is regularly conformed to the encounters of bringing ideas and design into reality. New
machines and methods are being advanced continuously to manufacture various products at cheaper rates and
high quality. So we are going to make a machine for Automatic Pneumatic Pipe Cutting Machine and make it
multipurpose & should be used as cutting machine is simple to maintain easy to operate. Hence we tried our
ideas and concepts on this research project to cut PVC pipes.

Keyword : Automation , Compressor, Pipe Cutting and Pneumatic System

I INTRODUCTION
The main concern of this system is to carry out three processes Firstly Feeding then Clamping and lastly Cutting
. Pneumatic system mechanization is upcoming technology in automation system. Benefit of system is to cut the
rod/pipe/cylinder with comfort. The main concern is to regulate the pressure conferring to requirement. The
sequenced processes of the system must be accurately timed. The chief work of this system is to slice out huge
number of jobs/tasks in rod or pipe form rendering to the batch production.. The cutter to be used in the machine
system has been well-thought-out by calculating the torque essential for cutting PVC object by help of the
design data offered. With the help of this system the period required to slice the substances like the pipe or rod
will be fewer. The accuracy of slicing or cutting of the material will also be enhanced. The system can be
controlled and maintained by semi-skilled workers with ease. The design of the machine is compact to be placed
in small workshops. The worker during the working of this system should lone turn the switches on/off with the
pneumatic valve and gather the sliced pieces. The price of manufacturing this machine is lesser as compared to
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other electronic devices used for cutting the job. The whole processes carried out in this section are controlled
by air provided by compressor.

II LITERATURE SURVEY
Today, automation has powerfully entered in the industrial manufacturing process in order to get identical and
accuracy of each product by reducing the human involvement. Automatic production is carried out for mass
production which is aim at reducing the manufacturing cost of a product. Automatic pipe cutting machine is one
of the machines use for bulk production and targets at decreasing the human involvement in order to increase
the productivity and accuracy of the product.

Fig 1:- Pneumatic Pipe Cutting Machine
III TOOL GEOMETRY
3.1 Pneumatic Cutter Motor Design
SPECIFICATION


Free Speed:22,000RPM



Capacity:1/4” (6MM)



Air inlet (PT): 1/4”



Air hose (ID): 3/8”



Avg. air consumption: 4.5 SCFM



Working pressure: 90PSI (6.3BAR)



Weight: 0.6KGS (1.3LBS)

3.2 Pneumatic Cylinder
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The vital part in this system is the pneumatic cylinder whose task is to relocate the cutter vertically upward and
downward in accordance to the pressure provided. The selection of the cylinder based on the pressure range
attained from the forces eliminated for cutting the PVC material.
Following are the specifications for the cylinder chosen:
Parameters consider during the design of cylinder.
Piston Diameter (mm): 32, 40,50,63,80,100
Std. Stroke(mm) : 25,50,80,100,125,160,200,250,300,320.
Medium : Compressed air-filtered-lubricated
Medium Temperature: 5˚-60˚1c
Working Pressure : 0.5-10 bar
Considering Double Acting Cylinder of,
Piston Dia. (D) = 50mm
Stroke Length (L) = 50mm
Diameter of Rod (d) = 20mm

Fig -2: Pneumatic Cylinder
3.3 Switches
A switch is an electrical device that can make or break an electrical circuit, disturbing the current or distracting
it from one conductor to other. Switches are used to handle a widespread range of voltages and currents. Very
large switches may be used to separate high-voltage circuits

Fig3:- Switches
3.3 Relay
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A relay is an electrically functioned switch. Numerous relays use an electromagnet to mechanically control a
switch. Relays are used where it is required to control a circuit by a low-power signal with whole electrical
isolation between control and controlled circuits or where some circuits must be controlled by single signal.

Fig -4: Power Relay
3.4 Flow Control Valve
Flow Control Valve used in this system is variable type flow control value. There are three valves used .

3.5 Pipes
Pipes used in this system are of varying diameter from 5mm to 10mm as per the change pressure in certain area.

3.6 Tee Used
They are used in order to provide multiple connections.

IV CIRCUIT DIAGRAM USED FOR THE SYSTEM OPERATION

Fig -5: Circuit Diagram used in System Operation
Labels used in the figure:
1) Compressor
2) Tee
3) 5/2 DCV
4) Cylinder
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5) Cutter
6) Clamper

V ADVANTAGES AND LIMITATIONS
5.1 Advanrages
1.

It provides multiple cutting sizes of the PVC pipes.

2.

The operation of the new cutting machine is well controlled.

3.

Complex shapes can be cutting as per requirement easily.

4.

Well balanced system.

5.

Only simple support structures are required Design & fabrication is easy.

6.

It is a faster process of cutting.

7.

Wide variety of pipe materials can be cut easily.

8.

More accurate and economical in mass production.

9.

A finished work pieces are made within less time.

10.

It increases the safety and working condition.

5.2 Limitations
1. Additional cost required to do further automation.

VI APPLICATIONS
Our project has wide range of applications in industries:
1. Small and medium Metal Cutting Industries.
2. Workshops use.
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ABSTRACT
This paper applied multiple object oriented concepts to develop the management system. The concepts employed
here to increase the performance of management system by eliminating any code duplication and by increasing code
reusability. Object Oriented principles have been achieved successfully hence abstraction, inheritance,
polymorphism and encapsulation were enhanced based on its objects. Furthermore, other keywords, such as virtual
and const are used so to increase the readability of codes and the maintainability of codes by keeping it clean and
efficient. Error handling catches exceptions that occurred during runtime and that a composition is a strongest
relationship type among association, aggregation and itself. Aggregation is considered to be weak because the child
object has its own lifetime whereas composition stresses the lifetime of child object belongs to the parent and if the
parent destructs, the child destructs as well. The advantage of this system explains about reusability and modularity
so that the compilation time would be shorter and the management code would be much efficient when compared
with structured programming approach.

Keywords: Abstraction, Aggregation, Object Oriented, Inheritance, Polymorphism
I INTRODUCTION
The object oriented concepts that have been implemented into the Exam-Schedule Management System are as listed
below with sample screen captures of codes to further show how object oriented theories are applied into the system.
Each code sample would be categorized under the classes where they belong for better references.

1.1 Abstraction—Header files and Source files
This section describes about how classes are used to categorized different code segments into a separate structure for
better management and code monitoring. Each classes created contained data members that are private and public
and in some instances, protected members as well—Staff class and Validation class. Multiple program-defined
libraries are included into the listed classes for better utilization of pre-define functions, such as fstream, tuple and
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iostream. Programmer defined libraries are differentiated with a “” instead of a <>, such as #include
“Professional.h” and #include <tuple>.
All classes created are stored in a header file and a source file. Header files are used to declare data members and
member functions which are later defined in the source files. Header guards are utilized so to prevent redefinition
error that might occur during program compilation. Whenever a source file compiles, the program will go through
all the included files so it is possible for a header file to be appended into build several times. In simple terms, in
order to counter redefinition error, we say if the header file is yet to be included, define it, else do not define. Such
compilation error usually happens when classes share data members or functions with each other through inheritance
and friend function.
Abstraction is applied to seven classes, which are Certificate, Exam, ExamSchedule, Professional, Specialism, Staff
and Validation. All seven classes are separated into header class, for function declaration and source files, for
function definition. Sample shown below are the Staff class, Validation class and on

Certificate

1.2 Encapsulation
Classes that utilizes accessor functions are Certificate class, Exam class, Professional class, Specialism class and
Staff class. All five classes uses constant for their getters and that a variety of data types are used to overload the
setters’ parameters. The data types included in parameter overloading are string, integer, character and double. A
return type is required for all getters so to return the retrieved value to the requesting user. Sample code shown
below are the Professional class and Specialism class.
Professional

541 | P a g e

Specialism

1.3 Inheritance
Inheritance between Validation and Staff with Professional is multiple inheritance and that the sharing of
information between Professional class and Certificate class is of single inheritance. Therefore, the program utilizes
a hybrid inheritance structure which composes of both multiple and single inheritance from the four listed classes.
Staff class shares data member, name with Professional and the same happens to Professional with Certificate. The
function members required to set and get names are shared across the three as well. Moreover, Validation class
shares its protected function members with Professional class so that whenever user creates a new professional, data
validation could happen via accessing the shared methods. Sample shown below are the four mentioned classes,
Staff, Validation, Professional and Certificate.

Staff—Parent to Professional
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Validation—Parent to Professional

Professional—Child to Staff and Validation, Parent to Certificate

The inclusion of parent classes are as shown along with the declaration of Staff and Validation as parents with an
access modifier of public so that all data shared is a copy of their original access modifier though private members
remain invisible and inaccessible by child.

Certificate—Child to Professional
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The inclusion of parent class are as shown along with the declaration of Professional as parent with an access
modifier of public so that all data shared is a copy of their original access modifier though private members remain
invisible and inaccessible by child [1].

1.4 Polymorphism
This section describes the use of runtime polymorphism and compile time polymorphism in the program. Runtime
polymorphism, also known as dynamic polymorphism is the overriding of member functions whereas compile time
polymorphism, also known as static polymorphism is the overloading of member functions [2]. Both cases are
employed in classes, such as Professional and Certificate.

1.4.1 Runtime Polymorphism—Override
Overriding can happen when a child calls a function declared and defined in the parent class as shown in the figures
below. Although the parent object is assigned to the child’s, during runtime, the program would be capable of
deciding which class to refer to, in this case, the child’s setName() would be called.

Professional

Certificate

1.4.2 Compile time Polymorphism—Overload
Overloading can happen to constructor and member functions by manipulating their argument list. It is mainly used
to increase the reusability of codes and to eliminate code duplications from happening. The three most common
overloading schemes are the sequence of data types, the data type used and the number of parameters in the
argument list [3]. Sample shown below partly covers the instances of static polymorphism written in the program.
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1.5 Constructor
Sample shows the usage of member initializer syntax which could increase the efficiency of code compilation by
reducing the compilation time. The usage of composition can also be seen at the overloading of constructor, in this
case, of type Specialism. More detail about how composition is used within the program would be discussed later.

1.6 Composition
Composition is a stronger relationship type between classes when compared to aggregation and association. Child
objects do not have their own lifetime and are dependent to the creation and deletion of the parent object [4]. For an
instance, the creation of Specialism depends on Certificate. Specialism is an element that could only be invoked by
creating a Certificate. Without it, Specialism would not stand any definitive meaning hence Specialism is tied to the
lifetime of Certificate and could only survive as long as the parent lives. The parent has to include the child’s header
file and to declare the child’s object as a member in the header file. As for source file, the accessing of data
members and member functions from child could be done with a dot (.) because child objects created are stored in
stack and could only live within scopes. Sample shown below are part of how composition is being implemented
into the system.

1.7 Aggregation
Aggregation is a relatively weaker relationship between parent and child when compared to composition but the
child has its own lifetime and does not survive by depending on the parent’s lifetime. The parent could claim
ownership over the child object and that once the parent has been destroyed, the child could still live on until the
user calls for a child object destruction. As an example, ExamSchedule being the parent of Professional. When
ExamSchedule is created, it could freely access data members and member functions of Professional, sans private
data members, because it is capable of claiming ownership over what is owned by the child class though the child
would be able to live on even when the parent dies, further contrasting the freedom of lifetime between a child of
aggregation and a child of composition. The parent has to include the child’s header file and to declare the child’s
object as a member in the header file. As for source file, the accessing of data members and member functions from
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child could be done with an arrow (->) because child objects created live in the heap, which could only die when its
class destructor is called. Sample shown below are part of how aggregation is being implemented into the system.

II KEYWORD
2.1 Virtual
This keyword could only be used whenever there is a child class calling for a modification to parent’s member
function. For an example, Professional is the parent to Certificate and that both the classes share a function called
booldupCheck(string *) which returns a boolean and takes in a pointer of type string as a parameter. The function
would be executing differently depending on the nature of the class data members and in this case, Professional and
Certificate would have a totally different execution approach to the function. Professional would use the function to
check for professional duplications in text file whereas Certificate would use it to check for certificate duplications
in text file. In conclusion, virtual is used to inform the compiler that there would be modifications made to the
function in the child’s class and could be understood as being similar to @Override in Java.

2.2 Error Handling
This section discusses how errors are handled in the program, typically errors associating to the opening of text file
and the validation of user input. Try and catch are used across three different classes and the main source file to
handle exceptions thrown that are related to the streaming of text files (ifstream), such as the reading and opening of
text file and the regex comparison of user inputs, such as the validating of contact number. An error message will be
thrown once an exception on the opening or streaming of text file has been thrown or once an exception on the input
format validation has been thrown so to inform the user about the issue. Sample shown below are two of the few
source files implementing error handling.

3.0 Design Solution
This section would be explaining on the design strategy behind the creation of each classes, including the main
source file. The description of each classes will be broken down into 3 different parts, the header file, source file and
text file for better understanding. Each explanation is made with a sample visual representation that partly represents
the whole class.

Main
Main is added in with a few global variables and a few lines of function prototypes which would be later defined in
the bottom part of the source file. The setting of console title is defined with the inclusion of the <windows.h>
library and with the same library, the employment of #define NOMINMAX is made so to inform the compiler that
the pre-defined max() function is not required within the validation of integer input. The program-defined max()
comes with a set of parameter in the argument list but the integer input validation requires only the compiler to
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check the maximum stream size of user input but not to compare values between integers hence the definition of
NOMINMAX has to be made before entering the main scope.

3.1 Screenshots of output with Explanations
Name of page: User login
Description: User are to enter a valid set of username and password in order to proceed with the system, else an
error message would be prompted.

Name of page: Main Menu
Description: User are to proceed with any of the suggested operations. Illegal input would be prompted an error
message. Users would be redirected to this page upon the succession of performing any of the listed options.
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Name of page: Side Menu-Logout
Description: User would be prompted a confirmation message upon selecting 5 of whether to really logout from the
program or to stay logged in. 1 indicates to logout from the program whereas 2 indicates to stay logged in. Selecting
1 would the user be redirected back to the login page. Selecting 2 would the user be redirected back to the side
menu. Invalid input would the user be prompted error message.

IV UML DIAGRAMS
For the implementation of Exam-schedule management system different UML diagrams were used under system
model. But this article covered with part of the class diagram. The following “Fig.1” shown part of the classes such
as validation, staff, professional and exam. These classes includes both attributes and functions. Several
relationships were identified between them. Some of the classes interrelated with association relationship, some
shown inheritance relationship and so on. In the usecase diagram this implemented system followed the proposed
usecases as functionalities. Activity diagrams also followed to describe the functionalities of implemented system.
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Figure 1: Class Diagram
4.1 Additional Features
a. Staff
i. Users would be able to log into and log out from the system.
b. Professional
i. Users would be able to modify and remove existing members.
c. Certificate
i. Users would be able to modify and remove existing certificates.
d. Exam
i. Users would be able to modify and remove existing exam slots.

V LIMITATION
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The five limitations that I have compiled for this Exam-Schedule Management System are as listed below:a. Allow professionals of other nationality to register for exams
System is recommended to enable options for professionals of other nationality to register for exams.
b. Allow a third gender option for professional registrations
System should accommodate options for a third gender so to respect gender equality.
c. Expand the number of sponsors available
System should include options of adding in sponsors so to attract more professionals to partake the listed exams.
d. Include more exam schedule viewing options
System is suggested to include more exam schedule viewing options, such as via certificate ID or via a particular
user input date.
e. Include staff account management
System is recommended to include a function that could sort out staff accounts via interface without having the
technician to perform backend updates.

VI CONCLUSION
I have applied multiple object oriented concepts into the management system, ranging from the popular four,
abstraction, inheritance, polymorphism and encapsulation to error handling. These concepts are employed so to
enhance the performance of the system by eliminating any code duplication and by increasing code reusability.
Inheritance is the sharing of data members and member functions from the parent class to the child class though
private members remain invisible and inaccessible by child classes. Friend could be used to break this problem and
is a recommended use whenever there is a need to share only one or two functions across several classes. These
listed object oriented approaches focuses heavily on improvising data maintenance and data manipulation, such as
bug fixes and code upgrading. Furthermore, other keywords, such as virtual and const are used so to increase the
readability of codes and the maintainability of codes by keeping it clean and efficient. Error handling catches
exceptions that occurred during runtime and that a composition is a strongest relationship type among association,
aggregation and itself. Aggregation is considered to be weak because the child object has its own lifetime whereas
composition stresses the lifetime of child object belongs to the parent and if the parent destructs, the child destructs
as well. In conclusion, the application of object oriented concepts in the management system has high-lighted the
importance of code reusability and modularity so that the compilation time would be shorter and that the
management of code would be much efficient when compared to structured programming approach.
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ABSTRACT

As an entrepreneur running an enterprise, will face challenges of making decisions almost every day. One way to
make a reasonable and good decision is by having a framework for decision making. SWOT analysis is used to
analyze the planning processes and determine the specific strategies for achieving the organization’s goals and
missions. This dissertation examines the usefulness of a framework or the analysis in enabling an organization to
attain its goals efficiently and effectively. A well stated business strategy will offer an internal guideline on how a
business is performing and also in identifying trends, competitive factors, opportunities, vision, mission and
direction in the future by using the effective Porter’s Five Forces Model. To this end, this paper is also documented
on how an organization is setting out to achieve their goal using IT as the business’s future strategy. Everyone is
aware that Information Technology plays an important role in the business world as it could upgrade the market
and provide more convenient services to customers. Other than that, this dissertation also explains the appropriate
understanding and acceptance of IT security, system risks and recovery should now be regarded as an essential
requirement within the modern business.

Keywords: Application, Cyber Security, Risks, Global Services

I INTRODUCTION
1.1 Company background - Education Malaysia Global Services
Education Malaysia Global Service (EMGS) would be the research topic for today. After marked Malaysia’s
education as Malaysia’s New Key Economic Area, The Ministry of Education established EMGS. EMGS is a
wholly owned company and works with Ministry of Home Affairs, the Malaysian Immigration Department and the
Ministry of Education. It is very accommodating for the international students to continue their tertiary education in
Malaysia. EMGS is also establishes as One- Stop-Centre for international student services. Managementand
Processing of International Student Applications for a Student Pass or Visa, annual renewalsand the processing of
the i-Kad to Public and Private Higher Education Institutions. EMGS also promote Malaysia as an International
Education Hub to the worldwide. Furthermore, EMGS had brought in value added services such as STARS Portal,
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Application Tracking Mechanism, process efficiency, multiple screening of application and enhanced process of
student’s safety and welfare, mobile applications and web portals that aid and provide availability for the customers
or the students.

1.2Student Pass Processes

Figure 1: Student Pass Process
The processes of student pass or visa starts when a student receives and accepts the offer letter from a respective
institution in Malaysia to continue their tertiary education shown in the above “Fig.1”. The student then browses
through the official website of EMGS [1]and they have an option to directly apply and submit for the visa online.
Later, the institution will advise and guide the students to hand in few necessary documentations such as copy of
offer letter, IM14 form, 2 passport sized photos, academic certificates, pre-medical screening report, personal bond
and as well as payment. Student pays RM 1000 for the visa processing fee, RM 250 for the medical screening fee,
RM 50 for i-Kad fee and also few other related payments such as Multiple Entry Visa fee, immigration fee and
courier fee.Student can always keep track of their application status via the EMGS official website. They just have
to insert their passport number and nationality. EMGS will issue the Visa Approval Letter (VAL) within 14 working
days subjected to immigration’s discretion if all the documents meet the requirements. Once received the VAL,
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international students from Visa-Required Countries are required to attain Single Entry Visa (SEV) from the
Malaysian embassy and international students from Non-Visa Required Countries can just submit the VAL at the
Malaysia Immigration checkpoint of entry.Later on, the international student should obtain the post medical
screening at any EMGS’s panel clinics within 7 days upon arrival. The student’s passport is received at front counter
of EMGS for sticker issuance and the student would receive i-Kad, an identity card. The student pass and i-Kad can
be renewed every year. The following “Fig.2& Fig.3” shown EMGS.

Figure2: EMGS’s Official Website
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Figure3: Application Status Checker
II ANALYSIS OF CURRENT MARKET
Key point in becoming the most profitable organization is totally depends on the customers that are targeted to.
Analyzing the current market of an organization is referred as a process of gathering information which includes on
the reactions of the targeted market and the customers to your efficacious product or services. Quantitative and
qualitative assessment of market is also meant in analyzing the current market of an organization. Current market
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analysis is done by all the organization or so called as a must do process when starting up a new strategy. A good
market analysis would able an organization to identify gimmick investors and most importantly captivate and
magnetize a customer’s perspective on a service.The current market of Education Malaysia Global Service (EMGS)
could be straightforwardly analyzed by using the organization’s strengths, weaknesses, opportunities and
threats.SWOT analysis is used for the analyzing process of the current market. This analysis is a very useful
technique for understanding a company’s venture. SWOT stands for Strengths, Weaknesses, Opportunities and
Threats [2]. SWOT analysis method shown in “Fig.4” is used to evaluate the main 4 elements in the project,
business venture or of an industry. SWOT analysis is originated by Albert S Humphrey in 1960s using the data from
the fortune 500 companies.

Figure 4: SWOT Analysis
2.1 Strength
Strength is about an edge or an element that could keep EMGS in the market. It is also defined as the positive
peculiarity that EMGS has. EMGS has the highly skilled and focused workforce in the market. Ministry of Home
Affairs, Malaysian Immigration Department, Ministry of Education and internal staffs always strive for the success
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of EMGS in adding value to the business in the internal components. On the other hand, EMGS market strength is
also shows when they give importance to customer service and perform transparency operations in accommodating
the students to keep track with their visa applications. EMGS also believes that customer service aspect is also a key
to keep the revenue continuing. EMGS is a wholly owned subsidiary as the organization is completely inherits by
Minister of Higher Education as it operates independently. These could speed up the execution of new strategic visa
plans or also known as faster market penetration compare to normal subsidiary company whereby they have to wait
for a longer time to get approval from further ventures to execute a new strategic plan. On the other hand, EMGS
which is situated at Menara TA One, Kuala Lumpur is a one-stop service center at the KL city. These service center
offers multitude services such as managing, processing, supporting on giving advices on foreign student visa.
International students feel safe and accommodate with the services which will eventually be one of the strength of
EMGS in the market.

2.2 Weakness
Weakness is referred as a factor of the EMGS’s internal environment or factors that are still within control of
EMGS. Weakness of EMGS in conquering the market normally capsulizes the inability of EMGS or a harmful
factor which could collapse the entire organization if it’s used against them. EMGS has a longer period of Service
Level Agreement (SLA) whereby student has to wait almost a month and more to get their student visa done. SLA
for Visa Approval Letter (VAL) is 14 working days excluding the student’s time period to do pre VAL medical
screening at their home country, travelling period to Malaysia, expiry date of the student’s passport, endorsement
supporting letter, time taken for sticker issuance and to do post VAL medical screening once they arrive Malaysia.
These are the current market of EMGS right now. Moreover, the students who planned to pursue their tertiary
education in Malaysia don’t have the adequate amount of knowledge about Malaysian student visa processing. For
instance, the student who applied for student visawill enter Malaysia using the tourist pass while their Visa Approval
Letter (VAL) is still in the process. This is not the correct step to do because before attending the post medical
screening in Malaysia, the student should obtain entry pass which only be given at the checkpoint in airport by the
immigration officers. So students often get offended, confused and frustrated when the immigration officer’s advice
the students to leave the country and enter back with appropriate entry pass which would burden the student and
consequently, the reputation of EMGS will be down. Moreover, the weakness of EMGS in the current market is the
high employee turnover in as the employees leave the jobs relatively at a very high rate. EMGS have plenty of
skilled employees, but the turnover amount is still the same in the market of 2015 until now, 2016 which will
definitely effects the image of EMGS.

2.3 Opportunity
Opportunity is a compact of external factors that inspirit, lead and encourage EMGS and make them be enriched in
the market. It is also referred as external favorable situations which brings advantage to EMGS in the market.
Growing amount of international student to pursue their tertiary education in Malaysia is one of the strongest
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opportunity EMGS in the current market. As everyone knows, EMGS’s current market is obviously depends on the
foreign students. There were 74,996 international students pursuing their studies in Malaysia. These had increase of
29.9% from year 2013. Malaysia is a tropical country so the international students love to continue their education
here in Malaysia which consequently brings up EMGS’s market shown in the following “Fig.5”.

Figure 5: International student enrollment
On the other hand, additional services offered by the EMGS could also aid them in developing their market.
Endorsement letters, courier services, mobile apps and has an efficient front desk whereby the students could just
walk in for any enquiry. Apart from that, the area growth is also another favorable situation which enhances
EMGS’s market. Malaysia has been selected as the most peaceful country in South East Asia which are separated by
1,030km of South China Sea with 13 states where Malay, Chinese, Indian, Ibans, Kadazans and other ethnic groups
live in harmony (EMGS, 2016). The international students are often attracted to the affordable cost of living,
paradise for food, and various holiday attractions, stable and save environment as well as broadband of
communications in Malaysia. These favorable situations had been an opportunity for EMGS to propagate and arise
in the market.

2.4 Threats
Threat referred as an external factor that could possibly collapse the whole business of EMGS. It is a negative
situation which could unfavorable affects EMGS. These threats have the potential to damage the company and bring
down the entire organization. EMGS’s threat in the market would be the Malaysia’s income tax issues. The tax is
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directly levied by the government on income. Thus the increasing government tax eventually affects the visa
payment rates and brings the price wars between the international students. The students are requested to pay
medical screening fee, health insurance fee and i-Kad fee which are inclusive of 6% GST. Eventually, it make the
students to think twice before pursuing their studies in Malaysia and this is the biggest threat for EMGS from
expanding their market. On the other hand, Malaysia’s economic slowdown could also reduce the demand of
international students to study here in Malaysia. A study conducted by Moody’s Investors Service, shows that the
Malaysia’s Gross Domestic Product (GDP) is expected to increase by 4% to 5% this year. Unfortunately, the GDP
growth rate slows down to 4.4% in 2016. This brings a negative approach for the student as they afraid the foreign
currency rate may increase or decrease anytime.

III IT POSITION’S IN EMGS
3.1 Technical assistant
The technical assistant in EMGS maintains the computer networks and systems. They would be the first person the
employee or the staffs find for when they have issues or modulation on certain IT areas. For instance, forgotten ID
or password, student’s logging password reset, employee’s password resets, website loading and web script issues as
well as malware and email issues. Moreover, the technical assistant also solves technical problems which could be
face to face or through phone. Technical assistant regular basis work at EMGS is to run on or troubleshoot system or
network base problems and diagnose the solution. They as well prepare procedural documentation, IT progress
reportsand provide support to the superior. Consequently, they should keep up and establish a better working
environment with the students and as well as the other computer expertise who works together in EMGS. Technical
this expertise has the ability to think logically and to focus on workload by prioritizing which work to do first and
last. They identify the computer problems either hardware or software and gives out valuable solutions to fix the
problems.

3.2 Web designer / developer
Web designer or developer is another IT related job in EMGS. These web designers design, code, modify and update
the official EMGS website from time to time. These expertiseuse HTML, CSS, and JavaScript and JQuery practices
in customizing the EMGS’s official website visionary. These designers update the portals and official website of
EMGS by keeping it up to date not only in terms or information but also in term of latest layouts and designs in a
motive to attract the readers whom would be the international students. They have mastered themselves in graphic
designing and computer programming. These web designers in EMGS also work along with the team leaders,
development managers and as well as department coordinators. On the other hand, the web designers are also
responsible in producing, building, cultivating and tracking the official website. In case, if there is any editing
needed to be done or to maintain the software documentation, these web designers are the proper authority to do so.
They also integrate data from multiple database and back end services.
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3.3 System Security Manager
System Security Manager would be the next IT related job in EMGS. These managers secure EMGS’s internal
information by sketching out, integrating, implementing and enforcing security controls, procedures and policies.
System security operational objectives are achieved by committing information and suggesting strategic reviews,
formulate action plans, prepare and execute production for better productivity, ensure good quality, better customer
service standards, solve critical problems, finalize the auditing, identify trending’s, improve systems and work out
the changes. System security managers in EMGS preserve availability, integrity and confidentiality of EMGS with
these applicable rules, regulations, procedures and policies. On the other hand, these managers also protects the
computer assets by developing efficient security strategies to avoid the information breaches as the whole computer
system in EMGS contains the sensitive and personal information of the international students who hand over their
private and confidential details to EMGS in order for their students pass or student visa to be processed. So, System
Security Managers at EMGS are the most expertise employees in the information security policies.

3.4 Systems risk
System risk is an important aspect for an organization because it has a possibility or higher degree of negative
repercussion to an organization. It can also be defined as instable system. Consequently, system risks have a
cascading effect that bankrupts or ruins the entire system of an organization. Not only risks the system but it also has
ability to threaten the whole organization and bring down the entire financial system or market. The risks could be
within the system itself rather than a result of a disastrous event. The proper authority should be aware and must be
clearly able to predict the system risk and definitely should decide a correct path to overcome this issue as it is a
legal requirement that each organization should do to identify the hazard and prevent it. The data is the devices
could be retrieved and mishandled by anyone with just simple recovery tools. Leaving data open to the public is
considered as a vulnerability to the hacker and they might misuse it for their own purposes. Each organization
should emphasize on proper disposal of data’s in the media as we all doesn’t want it to be end up in the hacker’s
hand. Strong password or encryption is adequate to protect the information during the disposal act. Fewer injuries
lead to fewer costs. Happy employees lead to decreased turnover and training costs. Fewer incidents lead to a lesser
chance of lawsuits, fines or penalties from labor boards. You get the picture. The cost of conducting a risk
assessment and investing in making changes to the workplace are minimal when compared to the costs of the
situations just mentioned [3].

3.5 System Security
System security refers to the procedures and methodologies in keeping an information classified, personal and
affirming its confidentiality. System security is also popularly known as INFOSEC. System security prevents any
unauthorized user from accessing an integrated system or referred as access control. An (operating) system is
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responsible for controlling access to system resources, which will include sensitive data. The system must therefore
include a certain amount of protection for such data, and must in turn control access to those parts of the system that
administer this protection. System security is concerned with all aspects of these arrangements [4]. The respective
organization should be aware system security issue such as advantages of having a secured system and a view on
security breached acts. Each organization should decide a correct path to overcome and to protect the confidentiality
of the information on the system as it is a legal requirement that each organization should do to identify the hazard
and prevent it.
System security breaches happen in many places daily to keep count on. The need of having a secured network is increasing
drastically. With a proper system security network an organization could also perform well as the process aid in protecting
their personal data of clients or customers on the network. A good and strong system security could keep track and checks
on unauthorized access time to time as the authority people are aware of logins and logout activities over the network.
Accumulating, loading, posting, encrypting, searching and removing data are example of activities done daily by the
users or either the staffs. Consequently, a secured system is compulsory. A secured system will always help in
protecting information that is shared to other computer over the network. In a working environment, the employees
should be restricted and excluded from letting them know the administrative privileges as the attacker could be
everywhere. Always remember most security breached issues occur from inside jobs. A recent surveyby the Ponemon
Institute found that 62% of 1,371 end users said they had access to company data that they probably shouldn't see [5]. In this
case, a good and efficient system security is important so that the employee is only provided with the general information of
the company by segregating the workers and the admins and cancels their availability or level to access certain information
by giving a unique user ID and password to access data pertaining to them. Moreover, a conducive and potential
system security could always protect an organization from cyber-attacks. Hacking is attempted by injecting or spreading
harmful virus or spyware such as the Trojan horse from the internet over an organization’s network to hamper the sensitive
data. There are many hackers out there hiding behind a monitor who are experts in these attacks. So, the system
security should be there to protect the network from the virus attacks.
There is a lot of security breaches happens everyday in Malaysia as well as other countries. Example, The
government in Petaling Jaya, Malaysia is bracing itself against likely cyber-attacks that are expected a couple of
days prior to National Day on 29 August. Following a video threat by Anonymous Malaysia, the government's
Administrative Modernization and Management Planning Unit (Mampu) issued instructions to different ministries,
government departments and agencies to strengthen their website security. The IT departments of these entities are
being advised to monitor activities between now and 30 August for possible attacks. Several IT companies have
been placed on standby to monitor their websites and servers in the event of an attack.

3.6 System Recovery
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System recovery technically able the users to restore the computer’s data to its previous state without even losing
single information. Consequently, allows an organization to retrograde the computer stage to its original form or
previous point in time. System files, Registry, Settings and installed applications could be recovered easily using the
system recovery method. Rebuilding a computer system so that the operating system may be reinstalled and the
important information in the system could be saved and recovered as it supports continuity of business. System
Restore periodically creates automatic restores points, called "system checkpoints" that protect data from unexpected
problems. The utility also allows the user to create manual restore points before making any significant changes to
the system, such as installing new programs or making changes to the registry[6]. An organization should have a
powerful, efficacious and effective form of system recovery whereby it should be able to have single unified imagebased solution which recovers both the physical and virtual machines, backs up server, desktops and laptops without
ruining the yield of the user as well as it should provide fast, extensible and constant form of data or system
recovery.
Potential customers will always look for information about an organization to build their crucial trust or first
impression on an organization before accepting their services. As everyone knows, an organization should have a
solid reputation in order to gain the customer’s conviction especially when they are working online. Customers
preferred to have assurance and secured services as they don’t not want their personal data’s to be exposed.
According to a survey conducted by Dimensional Research, 90 percent of respondents who recalled reading online
reviews claimed that positive online reviews influenced buying decisions, while 86 percent said buying decisions
were influenced by negative online reviews [7]. Organization definitely wants their customers to trust them as it is
important to expand their services worldwide and it is also contribute the company’s future. It wouldn’t be that
comfortable for the customers when they come across articles or negative testimonials saying that the company had
data loss or have some security issues previously. To avoid this repercussion, data or system recovery is among the
best solution to prevent data loss and to gain customers credence and also an important part in the organization’s
success to the future of the company. Not only gaining the customer’s trust, but the data or system recovery could
also make your organization more robust. It can strengthen your organization not only against large-scale problems
it can also help make smaller problems that might have caused continuity interruptions to become moot, through
detailed planning.

IV CONCLUSION
Organizations in our era of globalization are very susceptible. Simple overlook on the market might actually threaten
the entire organization. This study had clearly determined the concept of trustworthiness of a firm in the ICT
solution for the e-commerce environment. EMGS market analyses through SWOT analysis had clearly examined the
strengths, weaknesses, opportunities and threats of the organization in determining where the current market is and
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where is it going. Using the analysis, authors could predict and suggests EMGS to improvement the environment in
terms to decreasing the service level agreement as it burdens the students the most and also advised to come up with
incentive programs that could provide the international students in the clear understanding flow diagram of the
international student visa process from the day 1 they apply through online until they enter Malaysia with a valid
entry. Always remember by making the customers a priority and provide additional loyalty programs to retain the
existing customer in terms of solving threats during the economic downturn.
On the other hand, Porter’s Five Forces model had aided much in the analysis of the EMGS’s future business
strategy. Students are the possible buyers of EMGS as the organization only processes student visa applications. It is
advisable to also increase the buyers by accepting the services in the process of dependent pass as it also a part of
the visa processing for the postgraduate students whom has the intention to bring in their family members into
Malaysia using the dependent pass services which is now initially processed by the Malaysia Immigration
department. Furthermore, it is very essential for EMGS identify the system risk, security, recovery in order to
protect the customer’s personal data by using the cloud services. EMGS’s current back up and protection services is
satisfying as they use Fortigate and Acronis True Image to back up and secure their clients personal and important
data to gain customer’s trust and to be the greatest leader in the market.
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ABSTRACT
A brain-computer interface (BCI), sometimes called a direct neural interface or a brain-machine interface, is a
direct communication pathway between a human or animal brain and an external device. In one-way BCIs,
computers either accept commands from the brain or send signals to it (for example, to restore vision) but not both.
Two-way BCIs would allow brains and external devices to exchange information in both directions but have
yet to be successfully implanted in animals or humans. In this definition, the word brain means the brain or
nervous system of an organic life form rather than the mind. Computer means any processing or computational
device, from simple circuits to silicon chips. Research on BCIs began in the 1970s, but it wasn’t until the mid-1990s
that the first working experimental implants in humans appeared.

Following

years

of

animal

experimentation, early working implants in humans now exist, designed to restore damaged hearing, sight and
movement.

With

recent

advances

in

technology

and

knowledge, pioneering researchers could now

conceivably attempt to produce BCIs that augment human functions rather than simply restoring them, previously
only a possibility in science fiction.

Keywords: Brain Computer Interface, Computational Device, Human Augmentation, Neural
Engineering
I INTRODUCTION
The idea of interfacing minds with machines has long captured the human imagination. Recent advances in
neuroscience and engineering are making this idea a reality, opening the door to restoring and potentially
augmenting human physical and mental capabilities. Medical applications such as cochlear implants for the deaf and
deep brain stimulation for Parkinson’s disease are becoming increasingly commonplace. Brain-computer interfaces
(BCIs) (also known as brain-machine interfaces or BMIs) are now being explored in applications as diverse as
security, lie detection, alertness monitoring, telepresence, gaming, education, art, and human augmentation. This
introduction to the field is designed as a textbook for upper-level undergraduate and first-year graduate courses in
neural engineering or brain-computer interfacing for students from a wide range of disciplines. It can also be used
for self-study and as a reference by neuroscientists, computer scientists, engineers, and medical practitioners.
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1.1 Key features include


Essential background in neuroscience, brain recording and stimulation technologies, signal processing, and
machine learning.



Detailed description of the major types of BCIs in animals and humans, including invasive, semi- invasive,
non-invasive, stimulating, and bidirectional BCIs.

1.2 BCI Model
Brain-computer interface (BCI) is a fast-growing emergent technology, in which researchers aim to build a direct
channel between the human brain and the computer.A Brain Computer Interface (BCI) is a collaboration in which a
brain accepts and controls a mechanical device as a natural part of its representation of the body.Computer-brain
interfaces are designed to restore sensory function, transmit sensory information to the brain, or stimulate the brain
through artiﬁcially generated electrical signals shown in the following “Fig.1”.

Figure 1. BCI Model
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II EARLY WORK
Algorithms to reconstruct movements from motor cortex neurons, which control movement, were developed in
1970s. The first Intra-Cortical Brain-Computer Interface was built by implanting electrodes into monkeys.After
conducting initial studies in rats during the 1990s, researchers developed Brain Computer Interfaces that decoded
brain activity in monkeys and used the devices to reproduce movements in monkeys and used the devices to
reproduce monkey movements in robotic arms shown in “Fig.2& Fig.3”.

Figure 2. BCI Interface Work
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Figure 3. BCI Interface Work
III BCI Types
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3.1 Invasive BCI
Invasive Brain Computer Interface devices are thoseimplanted directly into the brain and have the highest quality
signals. These devices are used to provide functionality to paralyzed people. Invasive BCIs are also used to restore
vision by connectingthe brain with external cameras and to restore the use of limbs by using brain controlled robotic
armsand legs.As they rest in the grey matter, invasive devices produce the highest quality signals of BCI evices but
are prone to scar-tissue build-up, causing the signal to become weaker or even lost asthe body reacts to a foreign
object in the brain [1].

3.2 Semi and Non Invasive BCI
3.2.1 Electrocorticography(ECoG)
Measures the electrical activity of the brain takenfrom beneath the skull in a similar way to non-invasive
electroencephalography but the electrodes are embedded in a thin plastic pad that is placed above the cortex,
beneath the Dura matter.
3.2.2 Electroencephalography (EEG)
In conventional scalp EEG, the recording is obtained by placing electrodes on the scalp with a conductive gel or
paste, usually after preparing the scalp area by light abrasion to reduce impedance due to dead skin cells. Many
systems typically use electrodes, each of which is attached to an individual wire.
3.2.3 Functional Magnetic Resonance (FMRI)
ImagingFMRI exploits the changes in the magnetic properties of hemoglobin as it carries oxygen. Activation of a
part of the brain increases oxygen levels there increasing the ratio of ox hemoglobin to deoxyhemoglobin.
3.2.4 Magneto encephalography (MEG)
MEG detects the tiny magnetic fields created as individual neurons "fire" within the brain. It can pinpoint the active
region with a millimeter, and can follow the movement of brain activity as it travels from region to region within the
brain.

IV BCI APPLICATIONS
•

Provide disabled people with communication, environment control, and movement restoration.

•

Provide enhanced control of devices such as wheel chairs, vehicles, or assistance robots for people
with disabilities.

•

Provide additional channel of control in computer games.
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•

Monitor attention in long-distance drivers or aircraft pilots, send out alert and warning for aircraft pilots.

•

Control robots that function in dangerous or inhospitable situations (e.g., underwater or in
extreme heat or cold).

•

Create a feedback loop to enhance the benefits of certain therapeutic methods.

•

Develop passive devices for monitoring function, such as monitoring long-term drug effects,
evaluating psychological state, etc.

4.1 Brain Gate
The sensor, which is implanted into the brain, monitors brain activity in the patient and converts the intention of the
user into computer commands.

4.2 Honda Asimo Control
Researchers have developed an interface for Honda's Asimo robot that allows individuals to control it simply by
thinking [2]
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4.3 Gaming Control
Gaming control using a wearable and wireless EEG-based brain-computer interface device with novel dry foambased sensors [3].

4.4 Bionic Eye
A visual prosthesis, often referred to as a bionic eye, is an experimental visual device intended to restore functional
vision in those suffering from partial or total blindness [4].

V ADVANTAGES
•

Allow paralyzed people to control prosthetic limbs with their mind

•

Transmit visual images to the mind of a blind person, allowing them to see

•

Transmit auditory data to the mind of a deaf person, allowing them to hear

•

Allow gamers to control video games with their minds
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•

Allow a mute person to have their thoughts displayed and spoken by a computer

5.1 Disadvantages
•

Research is still in beginning stages

•

The current technology is crude

•

Ethical issues may prevent its development

•

Electrodes outside of the skull can detect very few electric signals from the brain

•

Electrodes placed inside the skull create scar tissue in the brain

VI CONCLUSION
A potential therapeutic tool. BCI is an advancing technology promising paradigm shift in areas like Machine
Control, Human Enhancement, Virtual reality and etc. So, it’s potentially high impact technology. Several potential
applications of BCI hold promise for rehabilitation and improving performance, such as treating emotional disorders
(for example, depression or anxiety), easing chronic pain, and overcoming movement disabilities due to stroke. Will
enable us to achieve singularity very soon.Intense R&D in future to attain intuitive efficiency.
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ABSTRACT
Kiosk ERP is a Kiosk system which can be used in any organization. Kisok is user interactive software which
helps user to perform his/her daily transactions by easy and effective manner. Like Card swapping, Banks
transactions, Railway/Airport reservations ., We can also implement such highly interactive system in
educational scenario for smoothly handling daliy activities of faculties and students like leave sanctioning,
attendance marking etc. this paper has introduced such system in academic purpose,so student as they get
direct interaction with the ERP system of their college. In this system all the parameter such as Attendance,
Leave, Marks, Notification can be viewed. Using this Kiosk ERP system student and other users can be updated
with all the notification.

Keywords: ERP, KIOSK, Attendance Management, Leave Application

I. INTRODUCTION
An interactive kiosk is a computer terminal featuring specialized hardware and software by using this
we can access the information related with communication, commerce, entertainment, and
education.Early interactive kiosks sometimes resembled telephone booths, but they were equipped
with retail, food service and hospitality to improve customer service. Interactive kiosks are typically
placed in high foot traffic settings such as shops, hotel railways, airports. Thus the are where more
human interaction is required .Using the feature of Kiostechnology , user perform a wide range of
functions, evolving into self-service kiosks. For example, kiosks may enable users to order from a
shop's catalogue when items are not in stock, check out a library book, look up information about
products, issue a hotel key card, enter a public utility bill account number in order to perform an
online transaction, or collect cash in exchange for merchandise. Customized components such as coin
hoppers, bill acceptors, card readers and thermal printers enable kiosks to meet the owner's
specialized needs.Today's kiosks bring together the classic vending machine with high-tech
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communications and complex robotic and mechanical internals. Such interactive kiosks can
include self-checkout lanes,ticketing, information and way finding, and vending. Electronic kiosks
have become a larger part of the retail landscape as users embrace technology in their daily lives.

.EXISTING SYSTEM
The telekiosk can be considered the technical successor to the telephone booth, a publicly accessible
set of devices that are used for communication. These can include email,fax, SMS, as well as
standard telephone service. Telekiosk is rarely seen or heard anymore.
Telekiosks gradually appeared around the United Kingdom in the first years of the 21st century. Some
are situated in shopping centers and transport terminals, with the intention of providing detailed local
information. Others are in public places, including motorway service areas and airports.
Internet kiosks have been the subject of hacker activity. Hackers will download spyware and catch
user activity via keystroke logging. Other hackers have installed hardware keystroke logging devices
that capture user activity.
1.

Mumbai Metro Railways

In India Mumbai Metro Railways is using KIOSK for passenger’s comfort. By this use of KIOSK
passenger can book their tickets on their own. The entire passengers are allotted a Rail pass which can
be refilled and used to do transact in the booking of the tickets. Through this system there is much
more hassle free environment on the railway booking counter and station also. Now passengers are
not bound to buy the tickets from the counter and wait in the queue for it.
2.

Chhatrapati

Shivaji International Airport

KIOSK is used in T2 as a check in portal. Passenger who want to do self check in to the airline they
can do it by themselves. Due to this facility it is very easy task to check in to the airport and to
proceed further for immigration process and other customs things. Many international passengers
have appreciated this system on Mumbai airport.
3.

China Telecom Recharge Facility

In china Chinese telecom had installed many KIOSK recharge system on roads. Due to this any user
can recharge its mobile by itself. No interference of Middle Man for recharge. Every user has a unique
prepaid card through which he can make a payment. This system is appreciated all over the world for
its easy operating interface.

II. PROPOSED SYSTEM
The kiosk will consist of all the information regarding the ERP system of the colleges. Through kiosk
we can access all the information of the students, staff & other information of the institute. Kiosk will
make our work easier for retrieving the information.
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Kiosk will also consist of leave application management system, notices display system, attendance
system , marks display etc.
In ERP Kiosk it will have a personal username and password for each student & staff. Through this
account anyone can see their information on kiosk

Fig. 1.1 Structure of Kisok
Kiosk ERP system management includes five Main Model and every model is built with integrated
security and easy to use technology.
The Main Six Models are:


Leave



Attendance



Marks



My Info



Notification

All Models are visible to all the users and are maintained by the administrator
A. Leave
Applying for the leave would be an easy task for the student as they get integrated system in Kiosk for
applying leave. In Kiosk leave application we have designed all the possible combination for leave
application. Users just have to enter their ERP No and all the information related to that user will be
retrieved. Leave model takes all the data from the desired database and student or user can have an
interaction with kiosk. After retrieving all the information from the database and. after clicking submit
button the message will be sent to their parent and there guardian. Message will contain the leave of
reason of the ward. And the parent of that ward will be informed about their ward’s leave

575 | P a g e

B . Attendance
This module is integrated because any student can see his/her attendance anytime anywhere. In
attendance module admin can enter the working days in a semester and the days that student worked
in the institute. After entering this information attendance percentage can be calculated. This
attendance can be tentative or permanent according to patter what admin chose.

C. My Info
This is the very basic module every software or website. In My Info page all the information
regarding admin and the user can be seen. In this module user can change his information and his
credentials.
D. Notification
In every institute notices are circulated on paper or in oral form. But if few fellows are not available
while the notice had been announced they are not been informed of that particular notice. To
overcome this drawback in kiosk ERP Notification output or Notification module is added. Here
everyone can see all the notices posted by the admin.

III. REQUIREMENT
Windows 7/8/10 32bit
Internet Explorer / Chrome/Netscape
Intel/AmdProcessor 32/64 bit
2GB Ram
160 HDD
Internet Connectivity
Kiosk Display

IV. SCREENSHOTS
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V. ADVANTAGES& DISAVANTAGES
A. Advantages:
1.

Ease of access to the system

KIOSK basically is a touch screen device so anyone can use it. It is user friendly machine. Its GUI is
very easy and basic.
2.

Secure to use

As our software contains a login id for each user it is very secure to use. KISOK also provide some
internal security features for the software.
3.

Touch screen interface

KIOSK is a machine which works on touch screen technology. The KIOSK may contain LED or LCD
types of display for users.
4.

Easley availability in market

KIOSK can be easily purchased from the market as its cost is not much any institute or company can
afford it easily.
5.Large Screen For navigation: As it provide largescreen with comfortableposture, student can easily
interact with various menus of this system..
6.Replace Human Assistance: As Kiosk Provide Self to students, and staff, student can easily apply
form his leaves or various forms and submit in kiosk system so that admin can check out the requests.
Apart from this following are also some crucial advantages of Kisok in educational sectors


Connect with Students



Lower Wait Times



Increase Student Satisfaction



Manage a Queue



Provide Student Awareness



Communicate campus and community events



Educate Visitors with Event Sign-Ups

B. . Disadvantages:
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1. Internet Connectivity 24/7
As KIOSK is online hardware system which needs 24/7 internet connection. If it fails KIOSK is
nearly unusable for the users.
2. Updating data constantly
KIOSK database and firmware should be continuously updated by an administrator so it 3.gives us
error free environment.
Administrator is required to maintain the database
4. The database which is loaded in KIOSK for software should also be maintained by the
administrator as database should be robust and updated till date
5. Installation andauthorization cost: Establishing setup of kiosk hardware in college premises
requires cost. as well as maintenance at regular interface also have to bear some amount .

VI. CONCLUSION
As on so we conclude that using Kiosk in daily life is much easier as we can get all the information on
a finger touch at a secure place. Using Kiosk is beneficiary for all the employees as well as to the
organization because the informative burden on the organization is reduced and employees become
independent for their information.
Kiosk is a platform which is touch screen, secure, portable and can be used anywhere in the world
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ABSTRACT
This paper summarizes the results from a number of different voltage sag investigations. These
investigations

involve

characterizing

the

voltage

sag performance

at

a

customer

facility and

evaluating equipment sensitivity to different voltage sag magnitudes and durations. Possible solutions to voltage
sag sensitivity problems are also described. Power quality is very important issue recently due to the impact on
electricity suppliers, equipment manufacture and customers. Nowadays, there are so many industries using high
technology for manufacturing and process unit. This technology requires high quality and high reliability of power
supply. The industries like semiconductor, computer, and the equipments of manufacturing unit are very sensitive to
the changes of quality in power supply. Power Quality problems encompass a wide range of disturbances such as
voltage sags/swells, flicker, harmonics distortion, impulse transient, and interruptions. Voltage sags/swells can
occurs more frequently than other Power quality phenomenon. These sags/swells are the most important power
quality problems in the power distribution system. The objective and scope of this paper is study of power quality
phenomena in distribution systems

I INTRODUCTION
Voltage sags and momentary power interruptions are probably the most important power quality
problems affecting industrial and large commercial customers. These events are usually associated with a
fault somewhere on the supplying power system. Actual interruptions occur when the fault is on the circuit
supplying the customer. Voltage sags are much more common since they can be associated with faults remote
from the customer.
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II EXAMPLES OF EQUIPMENT SENSITIVITY
Determining equipment sensitivity can be the most difficult task when analyzing voltage sag concerns.
The sensitivity of equipment presented here was determined as testing process is disrupted. The chip testers
can be 50 kVA and larger in size.
There were 17 voltage sags causing a loss of load in IBM's sensitive tester room during the 12 months April 1,
1991 through March 31, 1992. The testers are located in a facility fed from a 13.2 kV distribution system

2.1 Chiller Control
Process controllers can be very sensitive to voltage sags. An electronic component manufacturer was experiencing
problems with large chiller motors tripping off-line during voltage sag conditions. The chillers supply water to an
entire chip manufacturing and testing facility. During extreme voltage sags, enough chillers may trip to affect
manufacturing, causing large monetary losses. A 120 V, 15 VA process controller which regulates water
temperature was thought to be causing individual chillers to trip. This controller was tested using a voltage sag
simulator for voltage sags from 0.5-1000 cycles in duration. The controller was found to be very sensitive to voltage
sags, tripping at around 80% voltage, regardless of the duration.

2.2 Chip Tester
Electronic chip testers are very sensitive to voltage variations, and because of the complexity involved, often require
30 minutes or more to restart. In addition, the chips involved in the testing process can be damaged, and several days
later, internal electronic circuit boards in the testers may fail. A chip tester consists of a collection of electronic
loads, printers, computers, monitors, etc. If any one component of the total package goes down, the entire testing
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process is disrupted. The chip testers can be 50 kVA and larger in size. There were 17 voltage sags causing a loss of
load in IBM' ssensitive tester room during the 12 months April 1, 1991 through March 31, 1992.

2.3 Program Logic Controller
This is an important category of equipment for industrial processes because the entire process is often under the
control of these devices. The sensitivity to voltage sags varies greatly but portions of an overall PLC system have
been found to be very sensitive. The remote I/O units, for instance, have been found to trip for voltages as high as
90% for a few cycles. The following figure shows the results of voltage sag ride through testing on two different
programmable logic controllers. The figure shows the difference between an old and new version of the same PLC.
The newer, Type 1 controller is sensitive at 50-60% of nominal voltage, while the older, Type 2 PLC could ride
through zero voltage for 15 cycles. This illustrates how electronic equipment is becoming more sensitive

to

voltage variations.

2.4 Machine Tools
Machine tools can be very sensitive to voltage variations. Often, robots or complicated machines are used in the
cutting, drilling, and metal processing that is required when specialized parts are produced. Any variation in voltage
can affect the quality of the part that is being machined. Another reason machine tools are sensitive to voltage
variations is for safety reasons. Robots generally need very constant voltage to operate properly and safely. Any
voltage fluctuations, especially sags, may cause unsafe operation of the robot or machine. Therefore, these types of
machines are often set to trip at voltage levels of only 90%.

III SOLUTIONS TO VOLTAGE SAG PROBLEMS
Several things can be done by both the utility and customer to reduce the number and severity of voltage sags and to
reduce the sensitivity of equipment to voltage sags.

3.1 Utility Solution
Utilities derive important benefits from activities that prevent faults. These activities not only result in improved
customer satisfaction, but prevent costly damage to power system equipment. Utilities have two basic options to
continue to reduce the number and severity of faults on their system:
1. Prevent faults
2. Modify fault clearing practices
Fault prevention activities include tree trimming , adding ine arresters, insulator washing, and adding animal
guards. Insulation on any transmission system cannot withstand the most severe lightning strokes, but any line that
shows a trend toward lightning-induced faults is usually investigated. Tower footing resistance is an important factor
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in back flashovers from static wire to a phase wire. If the tower footing resistance is high, the surge energy from a
lightning stroke will not be absorbed by the ground as quickly. Tower footing resistances should be as low as
possible especially in high lightning areas.

IV CUSTOMER SOLUTION
Customer solutions usually involve power conditioning for sensitive loads. Proper application of power conditioning
equipment requires an understanding of the capabilities of the device. Also important is a definition of the
requirements of sensitive or critical loads. There are several solutions currently available that will provide ride
through capability to critical loads
1) Motor-Generator Sets (M-G Sets)
2) Uninterruptible Power Supplies (UPSs)
3) Constant Voltage Transformers (CVTs)
4) Magnetic Synthesizer
5) Super conductor Device

4.1 Motor Generator Set (M-G SETS)
M-G Sets usually utilize flywheels for energy storage. They completely decouple the load from the electric
power system. Rotational energy in the flywheel provides voltage

regulation

and

voltage

support

during under voltage conditions. M-G sets have relatively high efficiency and low initial capital cost.

Fig.1 Motor Generator Set

4.2 Uninterruptible Power Supply
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UPSs utilize batteries to store energy that is converted to a usable form during an outage or voltage sag. UPS
technology is well established and there are many different UPS configurations to choose from.

Fig. 2 Block Diagram of UPS
4.3 Constant Voltage Transformer
CVTs can be used to improve voltage sag ride through

capability. CVTs are especially attractive for

constant, low power loads. Variable loads, especially with high

inrush currents, present more of a

problem for CVTs because of the tuned circuit on the output. CVTs are basically 1:1 transformers which
are excited high on their saturation curves, thereby providing output voltage which is not significantly affected by
input voltage variations.

Fig. 3 Constant Voltage Transformer

4.4 Magnetic Synthesizer
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Magnetic Synthesizers are generally used for larger loads. A load of at least several kVA is needed to make
these units cost effective. They are often used to protect large computers and other sensitive electronic equipment.
The magnetic synthesizer is an electromagnetic device which takes incoming power and regenerates clean,
three-phase ac output waveform, regardless of input power quality.
Magnetic synthesizer similar constant voltage transformer which provide improve in voltage from sag. It is used
to protect against oscilatric transient and sag
A block diagram of the process is shown in the figure below.

FIG. 4 Block Diagram of Magnetic Synthesizer
4.5 Super Conductor Devicee
SCDs utilize a superconducting magnet to store energy in the same way a UPS uses batteries to store energy. The
main advantage of the SCD is the greatly reduced physical space needed for the magnet as compared to batteries.
There are also a lot less electrical connections involved with SCDs as compared to UPSs so the reliability should be
greater and the maintenance requirements less. Initial SCD designs are currently being tested in several
locations with favorable results. The projected future costs of an SCD should be competitive with UPSs
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FIG 5 BLOCK DIAGRAM OF SCD
VI CONCLUSION
Voltage sags are one of the most important power quality problems affecting industrial and commercial customers.
Industrial processes are particularly sensitive to relatively minor voltage sags. Utilities can improve system fault
performance but it is not possible to completely eliminate faults on the system. Therefore, customers will have
improve the ride through capability of the sensitive equipment in their facilities.
This can be accomplished with power conditioning or in the equipment itself. Power conditioning to improve
voltage sag ride through can be very expensive. Solutions often require protection of virtually the entire process.
Very large UPS systems or newer superconducting storage devices must be used in these cases. It will be much
more economical in the long term to improve the voltage sag ride through capability of the actual process
equipment. Adjustable speed drives are a good example. Some manufacturers now have the capability to
resynchronize the ASD output into a spinning motor. This allows use of the motors inertia to ride through most
voltage sag events.
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ABSTRACT
This paper introduces fundamental concepts of electric fence technology, presents a new design method for a
livestock electric fence energizer circuit and impulse transformer as well a mathematic analyze of the circuit. A new
expression for design single impulse transformers for this kind of application is presented who has different project
criteria from conventional transformer applications. The Energizer equipment is rounded about many concepts,
safety standards and data performance that are discussed. An electric circuit prototype of Electric Fence Energizer
Equipment for livestock use was implemented and the results are showed. This work is based on a study developed
in a Master Thesis.

I. INTRODUCTION
Nowadays the use of electric fence for control and content livestock are having a large application in almost all
countries of the world. Electric Fence was starting to use in the thirties and nowadays is used in all world in little
and big farms. Brazil, like the major exporter of beef cattle is a great consumer of this technology. Big farms with
large areas of control need electric fences energizers of large capacity to keep high voltage in all its extension. But
not much information about safety use and project is presented in papers and available for consumers and
manufacturers as well electric fences characteristics. There are in Brazil many manufacturers of this kind of
equipment, but these manufacturers use empiric rules to design this kind of equipments. This work intends to be a
starting point to change this reality involving the academic researchers in the study of this problem. The different
parts of the fence are shown in Fig. 1. The electric fence presents the following parts: Energizer, Wire, Isolation and
Ground.

II. OPERATION
The current flow on the fence is showed in Fig. 2. When the cattle touch the wire the circuit is closed and the electric
impulse current generated by the Energizer flows through the body. In practical experiences is evidenced that the
cattle doesn’t transpose the fence for a peak voltage higher than 2 kV measured where cattle touches the wire. For a
fence with this peak voltage the livestock xperiments a panic sensation and don’t return to touch the wire.
The simplified electric circuit for the fence circuit is showed on Fig. 2 too. This circuit was modeled from results
obtained through measurements in a real fence [1]. The Z0 is the characteristic impedance of the fence line and were
in some cases the conductor capacitive and inductive reactance is more expressive than the conductor resistance.
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This impedance may be calculated in the same way that for a power line. In this study was observed that the
reflection phenomenon is important to calculate the peak voltage in the fence because this effect can boost the peak
voltage value in the system. The reduced voltage produced by faults in insulators produce reflections in the fence
line that reduces the peak voltage on the fence.

Fig. 1: Parts of the Electric Fence.

Fig. 2: Current flow (path) in a fence circuit at the cattle touch momentand the simplified equivalent electric
circuit.This electric circuit modeled is very useful to estimate the peak value of voltage and the dissipated energy in the
cattle in the worst case – the end of the fence. It was evidenced that the energizer grounding and the fence line impedance
need to
be projected appropriated because they are the main design parameters and causes a reduction of the peak voltage in the
cattle body who touches the fence at t he end. It was observed too that the grounding of the hoofs of cattle is expressive
comparing to the cattle body resistance. This voltage divider reduces the voltage and energy in the cattle body. The main
grounding will depend in soil resistivity and in some cases a grounding wire in the fence will be necessary, even in small
fences with few kilometers The resistance of the body of the cattle is assumed to be 175 Ω for impulse current and for a
nose to the hoofs path [2]. This data is important to preview the voltage applied in the cattle that will depend of the wire
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impedance and the ground impedance. For human beings the resistance for impulse current is 500 Ω for the hand to the
feet path. This data is important to the safety energy limits described in the standard IEC 60335-2-76 [3].

III. SAFETY ASPECTS
All safety information is important to develop an Electricv Fence Energizer circuit. Is very relevant a correct
understanding of electric characteristics of this circuit and the produced reaction of the electric shock derived from
it. In the TABLE 1 is listed the mainly safety aspects provided by standard IEC 60335-2-76 [3]. The technical
report IEC 60479-2 (chapter 6) [4] shows safety limits for single impulse waveform based on experiments
presented in specialized bibliography. There are other two main standards for safety requirement for energizers: the
UL-69 edited by Underwriters Laboratories (UL) and the DIN VDE 0131 and DIN VDE 0669 edited by the
Deutsche Elektrotechnische Kommision (DKE)
The energy discharged in the load is lower than the energy stored in the capacitor of the energizer circuit. The value
of the discharged energy of an energizer will depend of the value of the load. So, it is possible that, an energizer with
more the 5 J stored in the capacitor may accomplish the standard requirement for the energy impulse discharge.
The Fig. 3 presents a graphic that describes the safety limits and the panic limits of an exponential impulse
discharged in the human body. This graphic presents a gray painted area where the values of peak voltage and
duration of the impulse cause a panic sensation. This graphic was created using parametric limits values presented
by IEC 60479-2 [4] and IEC 60335-2-76 [3] standard and can be used as reference for an energizer project.
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An energizer designed to produce an electric impulse in a 500 Ω load with the peak voltage value and the energy
value according to the “great point” of the graphic of the Fig. 3 will reach the maximum efficacy for this condition,
within safety limits. An exponential impulse may be considered and circuit losses are ignored to obtain a correct
relation between the values presented in this graphic.

IV. ENERGIZER
The Electric Fence Energizer converts the electrical energy,which normally comes from the electrical utility,
batteries or solar PVs in an electric impulse with limited energy associated according to safety limits. The electric
circuit is divided in two parts as shown in Fig 4: Supply Circuit and Impulse Generator Circuit.

Fig. 4: Electric Fence Energizer
V BLOCK DIAGRAM
The supply circuit provides a DC link to charge th storage capacitor C1. Two usual supply circuits are illustrated
in Fig. 5 to exemplify. One is a conventional power supply, 127/220 Vac 50/60 Hz, grid connected (a) and the
other one is a 12 V battery associated with a fly back converter (b). Both circuits are used in commercial equipments
to raise the input voltage around 300 to 600 Vdc.

Fig. 5: (a) Means supply – voltage duplicator, (b) Battery supply – Fly Back CC-CC Converter
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Impulse Generator Circuit - IGC
The Impulse Generator Circuit - IGC (Fig. 6) consists in a Discharging Impulse Magnetizer circuit. This impulse
generation circuit is present in almost all commercial energizers. The transformer T has two main functions to
provide electrical isolation – according IEC60335-2-76 [3] requirement - and boosts the input voltage. This element
is normally present in commercial circuits with turn ratio around 1:10. It will depend of the charge voltage of the
capacitor and the desired peak voltage of the electrical impulse produced in the fence. The transformer secondary is
connected to the wire of the fence and to the ground electrodes. The capacitor C1 is the energy storage element, to
charge this capacitor the circuit has about one second. The switch is usually implemented by a thyristor S that
provide the discharge of the capacitor. The resistor R1 limits the current of the supply in the charging of C1 and in
the discharging of C1. The operation circuit is divided in two stages: Charge Capacitor Stage - stage 1 (Fig. 7) and
Discharge Capacitor Stage - stage 2 (Fig. 8).

Fig. 7:Charge of the capacitor – stage 1.
In the impulse magnetizer circuit, the transformer T needs to be modeled with the leakage and magnetizing
parametersc (Fig. 9) because the relative high frequency of the harmonics [5] of the impulse generated by the
discharge of the capacitor C1.
Because of the low value of the load RL reflected to the primary, the RSE value of the capacitor C1 needs to be
modeled too.

V. ENERGIZER DESIGN PROCEDURE
To design the IGC is important to know the behavior of the vs(t) waveform and ip(t) waveform as well as they
respective peak values. This information is useful to design the transformer, to define the thyristor parameters and
know the energy dissipated in the 500 Ω load. Both curves can be obtained trough computer simulation or analytic
analysis. However the development of the mathematic expressions of the IGC results in a complex work. With
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some conditions the circuit can be reduced to a series RLC circuit so the expressions for vs(t) and ip(t) can be
easily obtained. To this simplification be correct, the reactance of the magnetizer inductance Lm for the di/dt
applied by the capacitor C1 discharge may be at least ten times higher than the resistance RL according to the
equation (1). The fc is the characteristic frequency of the current impulse.
f L R c m 2.π . . ≥10. (1) With the condition above the amount of the peak value of the current ip(t) flowing in Lm
can be neglected (Fig. 10). VI. CONCLUSION The information presented in this paper shows important safety
requirements for energizer circuit design. A presentation of the electric fence circuit model based on transmission
line theory and propagation waves was showed. It was presented a panic standard graphic that is a useful tool for
electric fence energizer design. The measured results of the prototype show clearly that this kind of circuit is
appropriate to be used as Electric Fence Energizer because it complies with the standard safety requirements and
shows that the circuit analysis and the circuit design of the circuit and of the transformer are appropriate. The
measured results validate the design method however an improve of the this design procedure is necessary to obtain
better results. With the continuation of this work and improvement of the design method and implementation
materials a commercial version will be designed. So this study has a fundamental importance to increase the
knowledge in this kind of circuit that is not approached by power electronics bibliography.

VI. CONCLUSION
The information presented in this paper shows important of Safety.
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