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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 Recent
Development in Engineering Science, Humanities and Management (ESHM-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 53 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, 07 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: 978-93-86171-26-9
7th International Conference on Recent Development in Engineering Science, Humanities and
Management (ESHM-17) was organized at (NITTTR) National Institute of Technical Teachers
Training & Research, Sector-26, Chandigarh, India on 3rd June 2017

Total 179 papers were received for the conference and 53 papers were shortlisted by the committee.
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ABSTRACT
As far as the power quality issues are concern, insertion of capacitor banks into the system needs to be
understand for both power factor correction as well as for the voltage support. Whenever capacitance switching
takes place, a transient overvoltage will be seen which can be hazardous for our power system’s equipment. In
this paper, voltage oscillation transients caused by the capacitor banking energizing for power factor correction
in the power system has been discussed. The experiment is carried on a sample system which has been studied
using the MATLAB/Simulink environment. The simulated results are the plots of the RMS values against the
different intervals of the switching times of each phases and how the transient overvoltage occurs in a particular
switching time and for how much duration is also shown .

Keywords : Capacitor bank energization,power factor correction, switchingovervoltages, transients.
I. INTRODUCTION
Being diversified and dynamic in nature the power system’s state variables get deviate from there specified
limits due to certain phenomenon.With the growing number of installation of capacitor banks and their
frequently usage by the utility multiple times a day or hundreds of times per year which will be depending upon
the system voltage need and reactive power to be fulfilled from the banks. [4] [13] As we know that the
capacitors are there for power factor correction and voltage regulation. But these can cause parallel or series
resonance problems and hence distorts the voltage and current waveforms. [1]. One of the most common
operation in the electrical power system is the switching of the capacitor banks in distribution networks. [15]
During its switching, a high frequency component of transient occurs. These over voltages can be of very high
value that it can damage whatever the power electronic devices are present in the system. [1] [2] [16]these over
voltages can be generated either at low frequency, medium frequency (capacitor energizing), or at high
frequency (lightning and load switching). Even though the over voltages of shorter duration doesn’t damage the
electronics equipment but can cause the operation of protective devices of the drive’s. [1].As far as power
quality issue is concern, capacitor bank energizing transients should be studied. Shape and magnitude of these
transients can vary with the system specification and network configuration. Along with this, it can also depend
on circuit breakers operation and point-on wave at which switching transient starts. [4] [7] [9]
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This paper presents how to estimate the switching over voltages caused due to the insertion of capacitor bank
into the sample system for power factor correction in the power system by using MATLAB/Simulink.
This paper is divided in to the following sections: Section I consists of introduction, Section II gives the brief
description of capacitance switching and energization, Section III contains sample model and in the last Section
IV and Section V discusses the results and conclusion respectively.

II. CAPACITANCE SWITCHING AND ENERGIZING
It’s well known that capacitors are there to provide reactive power (in units of Vars), for correction of the power
factor in addition reduces losses and improves voltage profile of the system but it has its own disadvantage. In
addition to it some capacitors can be energized all the time (a fixed bank) or be switched according to load
levels. During the switching of shunt capacitor banks, high magnitude and high frequency transients can occur.
The transient is characterized by a surge of current having a high magnitude and a frequency as high as several
hundred Hertz. [5] [15] [17]
When the capacitor in Fig. 1 is energized by closing of the circuit breaker the voltage and current in this
capacitor considering a discharged capacitor can be represented as: vc(t) = v- vsinωt
ic(t) =

(1)

v
sin ωt
z0

(2)

where, v=circuit breaker voltage at closing instant; ω=natural
frequency =

1
LC

; Z0= surge impedance=

L
C

Figure 1: Capacitor energizing (Source)

Case1: - At the instant of capacitor bank insertion, a capacitor is a sudden short circuit, because the voltage
across the capacitor cannot change suddenly, therefore it will dip severely. [12] This dip in the voltage & the
step change in transient is a function of the source impedance behind the bus. Later on, voltage will then recover
through a high frequency oscillation.
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In the initial oscillation overshoot can result in a voltage that has a theoretical peak value of two times the
maximum value of sine wave (crest voltage) as shown in Fig. 1 which can recover about ½ of a cycle.
Case2: - When a capacitor is switched off. Same effect is observed if re-strike occurs during the switching
operation. [4]

III. SAMPLE SYSTEM MODELLING
The sample system considered for explanation of the proposed methodology is shown in Fig. 2. It consists of 33
kV, 30 MVA, 50 Hz three-phase source block feeding through 33 kV/0.4 kV, 3 MVA delta/Wye transformers to
200 kW resistive and 200 kVAR inductive load.

Figure 2. Single line diagram of the studied system before the insertion of the capacitor bank
The user friendly graphical interfaces of MATLAB/Simulink enable faster development for power system
transient analysis.
The modelling of studied power system is detailed as below:A. 33 kV supply network
The system equivalent can be modelled by a three phase voltage source with amplitude equals to 33 × √2/√3
kV.
B. Transmission line model
Transmission line (OHTL or UGC) is described by PI cell, where the R, L and C parameters being derived
from lumped-line models.
C. Transformer model
The substation transformer 33/0.4 kV is modelled by 3- phase, Δ-Y, with ground Y transformer where this
model takes into account the winding resistances (R1, R2), the leakage inductances (L1, L2) as well as the
magnetizing characteristics of the core, which is modelled by a resistance, R m, simulating the core active
losses, and a saturable inductance, Lsat. The saturation characteristic is specified as a piecewise linear
characteristic.
D. Circuit breaker model
Circuit breaker can be modelled by a resistance Ron when the breaker is closed and an infinite resistance
when the breaker is open, where the opening and closing times can be controlled by external control signal
E. Load and capacitor bank model
The load is modelled as three phase Y connected constant impedances specified by active and reactive
power. The capacitor bank is presented as three phase Δ connected reactive power generation units specified
by the required reactive power for the system.
3|P age

III. RESULTS
Case1: - When circuit breaker is continually kept closed, graphs will be as shown on fig. 7. This shows that the
capacitor bank compensates for all disturbance present in the system.

Figure 7: voltage wave forms on 33kV and 0.4kV Bus bar.

Case 2: - When switching time of circuit breaker is kept open at 0.01sec

Figure 8: voltage wave forms on 33kV and 0.4kV Bus bar when capacitor is switched.
When each phase is taken serparetly we observe the folowing phenomenas as shown on the figure below.

Figure 9: voltage wave forms on 33kV Bus bar when capacitor is switched taken independtly.

4|P age

By obeserving the wave forms on figure 8 and 9 we can see some transient at the switching time, the duration of
the transients depend on the peak value of the first strike. The table below shows different values of trasient
duration depending on voltage disturbance initial time and ending time.

TABLE 1: ANALYSIS WITH DIFFERENT SWITCHING TIME
SW/time

T V.D int.

T V.D end.

T D.D

0.01

0.01

0.031

0.021

0.03

0.03

0.055

0.025

0.05

0.05

0.074

0.024

0.07

0.07

0.095

0.025

0.09

0.09

0.114

0.024

0.11

0.11

0.135

0.025

0.13

0.13

0.155

0.025

0.15

0.15

0.175

0.025

0.17

0.17

0.194

0.024

0.19

0.19

0.214

0.024

Where, T V.D int. = voltage disturbance initial time
T V.D end. = voltage disturbance final time
T D.D = disturbance’s duration time

A. Total harmonic distortion (THD) Analysis
As known the harmonic distortion is caused by nonlinear devices in the power system, the total harmonic
distortion (THD) is a measure of effective valuesof the harmonic components of a distorted waveform [3] [6]
[18]. The difference between a harmonic and a transient must be discussed before making any analysis on the
system.
Even though transient disturbances have high-frequency components, transients and harmonics are strictly
different phenomena and analyzed differently [8] [11].
-

Transient waveforms show high frequencies only for short duration after there has been an abrupt change in
the system. The frequencies are not necessarily harmonics; they are the natural frequencies of the system
when switching operation is done and have no relation with the system fundamental frequency.

-

Harmonics, by definition, are observed in the steady state and are integer multiples of the fundamental
frequency.

-

After analysis using MATLAB/Simulink we found that the THD=3.02% as shown in the figure below. This
value of THD shows that the high-frequency components caused by the transient as not affected strongly
the fundamental frequency component of the system.
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Figure 10: THD analysis of the system

B. RMS value calculations
The THD is related to the root min square (RMS) value of the waveform as follows:
(3)
Where, Mh is the RMS value of harmonic component h of the quantity M.
After calculation of RMS values using MATLAB of each phase in 10 intervals of switching time, the following
results have been found:
When switching time of CB (Circuit breaker of capacitor bank) is 0.01sec then RMS value = 1.0e+04
Similarly, for rest of the switching times of the circuit breaker, the RMS value of the waveform in total will
remain the same. We have made the switching time varies in step of 0.02 from 0.01 sec to 0.19sec.
But the RMS value in each phase varies as the table 2 and 3.
The plotting of RMS values of each phase with respect to the switching time is shown on the figure 11a and 11b
for 33kV and 0.4kV bus bar.

Figure 11a: Plotting of RMS values 33kV.
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Figure 11b: Plotting of RMS values 0.4kV

TABLE 2: RMS VALUE VARIATIONS IN EACH PHASE FOR 33 KV

Phase/

0.01

0.03

0.05

0.07

0.09

0.11

0.13

0.15

0.17

0.19

1.745

1.749

1.7512

1.7534

1.753

1.755

1.7591

1.7597

1.761

1.738

3

0

8

7

6

0

2.031

2.026

2.019

2.017

2.008

2.009

2

8

8

1

2

2

1.930

1.928

1.926

1.925

1.923

1.943

7

8

0

7

8

1

SW
Time
A

B

C

2.0248

1.9270

2.0218

1.9264

2.0138

1.9239

2.0120

1.9236

TABLE 3: RMS VALUES VARIATION IN EACH PHASE FOR 0.4 KV

Phase/

0.01

0.03

0.05

0.07

0.09

0.11

0.13

0.15

0.17

0.19

A

225.6385

225.6220

225.6939

225.6373

225.5211

225.4522

225.5105

225.4199

225.2523

222.8230

B

248.2544

247.6399

247.2729

246.9288

246.7389

246.4630

245.9650

245.7858

245.4634

248.0466

C

213.2134

213.5320

213.6305

213.8884

213.9806

214.2245

214.4829

214.5856

214.9223

214.8388

SW
Time
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C. Transient and Capacitor energizing
There is a net difference between a capacitor energizing transient

and a transient caused by any fault in the

system. Two types of transients are there among which capacitor energizing falls under the category of
oscillatory transients. This difference must be shown out because when calibrating of the protective device is
being done, it should be able to distinguish the two phenomena. [10]
- Transient (impulsive)
Having the following characteristics; 5ns to 0.1 ms rise of spectral content with a duration of <50ns to >1ms,
the magnitude component is very high in this case.
- Capacitor energizing (oscillatory transients)
With the following characteristics; a frequency from 500kHz to 5MHz with a duration of 5µs to 50ms and the
magnitude is almost 1.5pu of the original magnitude. [10] [12]

IV. CONCLUSION
The aim of this paper was to design, simulate and analyze all aspect of voltage oscillatory transient caused by
capacitor banking energizing for power factor correction in a power system. It has been observed that:
-

There is a net difference between a transient when capacitor is switched in a system and when a fault occurs
in the system, so that the protective device can be well calibrated.

-

The difference between the harmonic caused by switching of a capacitor and the THD present in the system.

By analyzing different switching time of capacitor bank we have observed the duration of transient, the rise of
magnitude of the voltage component in each phase, RMS values at each instance was shown and the THD of the
system was also analyzed. The results shown in this paper can serve as base for analyzing power quality and
calibration of a protective device when capacitor bank is inserted in a power system.
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ABSTRACT
The present study the quality of drinking water supplied to the various areas of the city, through tap, which
includes tests for temperature, pH value, total solids, hardness and chlorine. Kota is one of the most important
industrial complexes city in the state of Rajasthan which has Integrated Thermal Power Plant, a number of
coaching institutes, cement manufacturing unit, chemicals, explosives, ceramics and distillery units and large
number of small and medium industries. A water quality standard is a rule or law comprised of the uses to be
made of a water body or segment and the water quality criteria necessary to protect that uses.
The average temperature, concentration of pH, turbidity, TDS (Total Dissolved Solids), total hardness,
alkalinity and chloride are found to be 27.38 ⁰C, 7.37, 2.438 NTU, 156.8 mg/l, respectively. The results
obtained from the water quality criteria parameter are within the drinking water standard. (IS: 10500).
Keywords: Water quality, IS: 10500, pH, Hardness, TDS, Residual chlorine, Turbidity.

I. INTRODUCTION
All biological reactions occur in water and it is the integrated system of biological metabolic reactions in an
aqueous solution that is essential for the maintenance of life. Most human activities involve the use of water in
one way or other. It may be noted that man ‘s early habitation and civilization sprang up along the banks of
rivers. Although the surface of our planet is nearly 71% water, only 3% of it is fresh. Of these 3% about 75% is
tied up in glaciers and polar icebergs, 24% in groundwater and 1% is available in the form of fresh water in
rivers, lakes and ponds suitable for human consumption (Dugan, 1972). Due to increasing industrialization on
one hand and exploding population on the other, the demands of water supply have been increasing
tremendously. Moreover, considerable part of this limited quality of water is polluted by sewage, industrial
waste and a wide range of synthetic chemicals. Fresh water which is a precious and limited vital resource needs
to be protected, conserved and used wisely by man. But unfortunately, such has not been the case, as the
polluted lakes, rivers and streams throughout the world testify. According to the scientists of National
Environmental Engineering Research Institute, Nagpur, India, about 70 % of the available water in India is
polluted (Pani, 1986).
Water quality parameters taken in account are:
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pH: A figure expressing the acidity or alkalinity of a solution on a logarithmic scale on which 7 is neutral, lower
values are more acid and higher values more alkaline. The pH is equal to −log10 c, where c is the hydrogen ion
concentration in moles per litre.
Turbidity: is the cloudiness or haziness of a fluid caused by large numbers of individual particles that are
generally invisible to the naked eye, similar to smoke in air. The measurement of turbidity is a key test of water
quality.
Dissolved solids" refer to any minerals, salts, metals, cations or anions dissolved in water. Total dissolved solids
(TDS) comprise inorganic salts (principally calcium, magnesium, potassium, sodium, bicarbonates, chlorides,
and sulphates) and some small amounts of organic matter that are dissolved in water.
Differences in water temperature and density cause stratification. A property that is unique to water versus other
substances is that it is most dense at 4 degrees Celsius, or 39 degrees Fahrenheit, and is less dense at either
higher or lower temperatures.
A chlorine residual is a low level of chlorine remaining in water after its initial application. It constitutes an
important safeguard against the risk of subsequent microbial contamination after treatment—a unique and
significant benefit for public health. Calcium and magnesium dissolved in water are the two most common
minerals that make water "hard." The hardness of water is referred to by three types of measurements: grains per
gallon, milligrams per liter (mg/L), or parts per million (ppm).

II. EXPERIMENTAL METHODOLOGY
The water samples were analyzed for various parameters in the laboratory of Environmental Engg, Career Point
University, Kota. Various physical and chemical parameters like Temperature, pH, Turbidity, Total Dissolved
Solids (TDS), Hardness, Residual Chlorine, have been monitored for the tap water of different locations. Plastic
bottles of 1 liter capacity with stopper were used for collecting samples. Each bottle was washed with 2% Nitric
acid and then rinsed three times with distilled water. The bottles were then preserved in a clean place. The
bottles were filled leaving no air space, and then the bottle was sealed to prevent any leakage. Each container
was clearly marked with the name and date of sampling.

Sampling Points:


Vigyan Nagar

 Anantpura
 Dadabari
 Nayapura
 Kunhari
 Rajeev Gandhi Nagar
 Thermal Colony
 CPU Campus
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III. WATER QUALITY PARAMETERS
The results of the analyzed parameters of tap water of the different locations of Kota city are compared with the
related standards for drinking water prescribed by IS:10500 and USPHS. The drinking water standard is given in
the table 1
Table 1: Drinking water parameters
S.No.

Parameters

Desirable

Permissible

limits mg/l

limits mg/l

1

Odour

Unobjectionable

-

2

Taste

Agreeable

-

3

Turbidity(NTU)

5

10

4

pH

6.5-8.5

No
relaxation

5

Hardness

300

600

6

Residual

0.2

-

500

2000

Chlorine
7

TDS

 Temperature of the tap water from Vigyan Nagar, Anantpura, Dadabari, Nayapura, Kunhari, Rajeev Gandhi
Nagar, CPU Campus, Thermal Colony.
 pH value of the tap water from Vigyan Nagar, Anantpura, Dadabari, Nayapura, Kunhari, Rajeev Gandhi
Nagar, CPU Campus, Thermal Colony .
 Total Dissolved solids of the tap water from Vigyan Nagar, Anantpura, Dadabari, Nayapura, Kunhari,
Rajeev Gandhi Nagar, CPU Campus, Thermal Colony.
 Turbidity of the water samples from Vigyan Nagar, Anantpura, Dadabari, Nayapura, Kunhari, Rajeev
Gandhi Nagar, CPU Campus, Thermal Colony.
 Total hardness of the water samples from Vigyan Nagar, Anantpura, Dadabari, Nayapura, Kunhari, Rajeev
Gandhi Nagar, CPU Campus, Thermal Colony.
 Presence of residual chlorine in the water samples from Vigyan Nagar, Anantpura, Dadabari, Nayapura,
Kunhari, Rajeev Gandhi Nagar, CPU Campus, Thermal Colony.

IV. METHODOLOGY FOR THE MEASUREMENT OF TEMPERATURE
Procedure:
 Temperature was measured with the thermometer immersed directly in the water body,after a period of time
sufficient to permit constant reading.
 Make measurement of the temperature of a water body at a particular depth with the thermometer immersed
directly in the water body. After sufficient time has elapsed to allow the thermometer to come to the exact
temperature of the water, take a reading.
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V. METHODOLOGY FOR MEASUREMENT OF PH VALUE (ELECTROMERIC METHODS)
Apparatus
 pH meter - With glass and reference electrode (saturated calomel), preferably with temperature
compensation.
 Thermometer - With least Count Of 0.5°C.

Procedure
After required warm-tip period, standardize the instrument with a buffer solution of pH near that of the sample
and check electrode against at least one additional buffer of different pH value. Measure the temperature of the
water and if temperature compensation is available in the instruments adjust it accordingly. Rinse and gently
wipe the electrodes with solution. If field measurements are being made, the electrodes may be immersed
directly in the sample stream to an adequate depth and moved in a manner to ensure sufficient sample
movement across the electrode sensing element as indicated by drift free readings (< 0.1 pH unit). If necessary,
immerse them into the sample beaker or sample stream and stir at a constant rate to provide homogeneity and
suspension of solids. Rate of stirring should minimize the air transfer rate at the air-water interface of the
sample. Note and record sample pH and temperature However, if there is a continuous drift, take a second
reading with the fresh aliquot of sample without stirring and report it as the pH value.

VI. METHODOLOGY FOR MEASUREMENT OF TURBIDITY
Apparatus
 Sample Tubes - The sample tubes should be of clear and colorless glass.
 Turbidity meter- The turbidity meter shall consist of a nephelometer with a light source for illuminating the
sample and one or more photo electric detectors with a readout device to indicate the intensity of light
scattered at right angles to the path of the incident light. The turbidimeter should be so designed that little
stray light reaches the detector in the absence of turbidity and should be free from significant drift after a
short warm-up period.

Procedure
 Turbidity meter Calibration-Follow the manufacturer ‘s operating instructions. Measure the standards on
turbidimeter covering the range of interest. If the instrument is already calibrated in standard turbidity units,
this procedure will check the accuracy of calibration.
 Turbidity less than 40 units - Shake the sample to disperse the solids. Wait until air bubbles disappear. Pour
sample into turbidimeter tube and read turbidity directly from the instrument scale or from calibration curve.

VII. METHODOLOGY FOR MEASUREMENT OF TOTAL DISSOLVED SOLIDS
Apparatus
Preparation of Glass Fiber Filter Disc- Place the glass fiber filter on the membrane filter apparatus or insert into
bottom of a suitable Gooch crucible with wrinkled surface up. While vacuum is applied, wash the dish with
three successive 20 ml volumes of distilled water. Remove all traces of water by continuing to apply vacuum
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after water has passed through. Remove filter from membrane filter apparatus (or both crucible and filter, if
Gooch crucible is used) and dry in an oven at 103-105°C for 1 hour. Transfer to a 16 desiccator and weigh after
half an hour. Repeat the drying cycle until a constant mass is obtained (mass loss is less than 0.5 mg in
successive weighing). Weigh immediately before use. After weighing, handle the filter or crucible filter with
forceps or tongs only.

Procedure
 If determinations are to be carried out at 180°C then the filter or crucible/filter shall be dried at 180°C.
 Sample Volume- In potable waters non-filterable residue is usually small. Relatively large volume of water
is passed through filter so as to obtain at least 2.5 mg residue. For deciding volume to be taken, turbidity
values may be taken into consideration. If turbidity values of a sample is less than 50 units, filter 1 liter
sample and if turbidity value exceeds 50 units, filter sufficient sample so that nonfilterable residue is 50 to
100 mg.
 Stir volume of sample with a magnetic stirrer or shake it vigorously. Assemble the filtering apparatus and
begin suction. Wet the filter with a small volume of distilled water to seat it against the fitted support.
 Shake the sample vigorously and quantitatively transfer the predetermined sample volume selected according
to 4.2 to the filter using a graduated cylinder. Remove all traces of water by continuing to apply vacuum
after sample has passed through.
 With suction on, wash the graduated cylinder, filter non-filterable residue with portions of distilled water
allowing complete drainage between washings. Remove all traces of water by continuing to apply vacuum
after the wash water has passed through.
 After filtration, transfer the filter along with contents to an oven maintained at either 103-105°C or 179181°C for at least 1 hour. Cool in a desiccator and weigh. Repeat the drying cycle till constant mass is
obtained. Alternatively, remove crucible and filter from crucible adapter, wipe dry from outside with filter
paper and dry at 103-105°C or 179-181°C in an oven. Cool in a desiccator and weigh. Repeat the drying
cycle to constant mass till the difference in the successive mass is less than 0.5 mg.

VIII. METHODOLOGY FOR MEASUREMENT OF TOTAL HARDNESS EDTA METHOD
(ETHYLENEDAIMINE TETRAACETIC ACID)
Reagents


Buffer solution- Dissolve 16.9 g ammonium chloride (NH4Cl) in 143 ml concentrated ammonium
hydroxide (NH4OH), add 1.25 g of magnesium salt of EDTA and dilute to 250 ml with distilled water.
Store the solution in a polyethylene bottle tightly stoppered to prevent loss of ammonia or pick-up of
carbon dioxide for no longer than 1 month. Dilute 10 ml of the solution to 100 ml with distilled water
and check that the pH value is 10.0 ± 0.1.



Standard calcium solution- 1.00 ml = 1.00 mg calcium carbonate (CaCO3). Dry analytical grade
calcium carbonate (CaCO3) in an oven at 180°C for 1 hour. Weigh 1.000 g, suspend it in distilled
water and add 1:1 hydrochloric acid AR quality, drop wise slowly to dissolve the solid. Use minimum
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amount of acid. Boil for a few minutes, cool, add a few drops of methyl red indicator and adjust to
orange colour with 3N ammonium hydroxide or 1 : 1 hydrochloric acid. Dilute to 1 000 ml with
distilled water.


Eriochrome black T indicator solution- Dissolve 0.40 g eriochrome black T and 4.5 g hydroxylamine
hydrochloride (NH2OH HCl) in 100 ml 95 percent ethanol. This indicator is stable for more than 2
months. Alternatively, dissolve 0.5 g eriochrome black T in 100 ml triethanolamine or 2methoxyethanol or mixed 0.5 g EBT dye and 100 g sodium chloride in a pestle and mortar. Store in a
tightly stoppered bottle. All indicator formulations tend to deteriorate especially when exposed to
moisture. If the end point color change is not sharp enough it is either due to the presence of some
interfering ions or due to deterioration of the indicator. In the latter case, addition of inhibitor sodium
cyanide or sodium sulphide (NaCN or Na2S) does not sharpen the end point color change.

Procedure
 Standardization — Pipette 25.0 ml of standard calcium solution in a porcelain basin and adjust the volume to
50 ml with distilled water. Add 1 ml buffer solution.
 Add 1 to 2 drops of indicator. Titrate slowly with continuous stirring until the redish tinge disappears, adding
last few drops at 3 to 5 second interval. At the end point the colour is sky blue.

Calculation:

Where:
V1= volume in ml of the EDTA standard solution used in the titration for the sample
V2= volume in ml of the EDTA standard solution used in the titration for blank,
V3= volume in ml of the sample taken for the test,
CF=X1/X2= correction factor for standardization of EDTA
X1= volume in ml of standard calcium sol. Taken for standardization,
X2= volume in ml of EDTA solution used in the titration

XI. METHODOLOGY FOR MEASUREMENT OF RESIDUAL CHLORINE
Reagent & Apparatus: Orthotolidine, reagent, Comparatur tube, color chart from the test kit.
Procedure:
 Take the sample in a comparator tube.
 Add 5 to 10 drops of orthotolidine reagent to one of the comparator tube and compare the color in the
comparator which gives mg/L of chlorine and proceed.
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XII. RESULT
TABLE 2: TEST READINGS
SerialNo.

Place

Temp.(ºC)

Turbidity

TDS

Hardness

pH

Residual

(NTU)

(mg/l)

(mg/l)

21

2.3

117

6.88

7.33

0.0

Chlorine

1

Thermal

(ppm)

Colony
2

Vigyan Nagar

24

0.5

124

7.2

7.0

2.0

3

Rajeev

28

2.1

304

17.88

7.30

0.0

Gandhi
Nagar
4

Nayapura

26

0.9

366

21.52

7.32

0.0

5

Kunhari

20

3.2

120

7.05

7.36

2.0

6

Dadabari

22

2.3

123

7.23

7.23

1.0

7

Anantpura

23

2.7

125

7.35

7.12

0.5

8

CPU

31

0.8

115

6.76

7.10

0.0

XIII. CONCLUSION
The average ranges of physical, chemical and biological characteristics of water quality are as per the ground
water quality. The pH ranges from 7.0 to 7.36. The Turbidity, TDS ranged from 2.31 to 2.56 NTU, 115 to 366
mg/l respectively. The value of Turbidity was found to be within the permissible limit in all. Hardness, ranged
from6.76 to 21.52mg/l and it is found that the water supplied to these areas is soft. The value of Residual
Chlorine was from 0.0 to 2.0 ppm which is quite harmful as the permissible limit is 0.2 ppm according to the
guidelines of IS: 10500. The parameters studied resemble the drinking water quality.
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ABSTRACT
This paper is a review of the various approachesconsidered to study theStatic and dynamic behavior of
Functionally Graded Material (FGM) cylindrical shell. The approximate and close formapproach are well
thought-out. The review is carried out vibration characteristics of FGMcylindrical shell predicted usingvarious
theories offered by many researchers without considering the detailedmathematical inference of various
approaches. The variation of materialparameters through the shell thickness and boundary conditions on the
behavior of FGMcylindrical shell are discussed.Theaim of this paper is to serve the benefits of researchers and
engineers alreadyIntricate in the analysis and design of FGM structures.

Keyword:Functionally graded material, Vibration, FEM, Thermal effect.

I. INTRODUCTION
Structure component is used many different material compositions to optimize details of structure of loading
condition. Local stress concentration is reduced by quick transition to material constants. Due to high stiffness
to weight ratio of composite materials and structure are used in field of advanced engineering.
Japan scientist was obtained functionally graded material since 1980. Functionally graded materials are
recovering mechanical and thermal parameters of structure components under high temperature conditions.
Phase distribution variation is reproduced in their volume fraction.The variation on phase volume fractions is
completely through the thickness of the structure.
The FGMs structure components are difficult to analysis compare to homogeneous structure components due to
spatial variation in material constants [1]. Many applications of cylindrical shells are established in engineering
application and industry field. They are generally used as load bearing structures of aircraft, building and ships.
However, last seventeen years most of research work were published.

II.VIBRATION ANALYSIS
Various approaches have been considered for the vibration analysis of FGM cylindrical shell is further classiﬁed
into two approaches: approximate approaches and Close form approaches.
2.1 Approximate approaches
To achieved the approximate method few techniques have been used by various researchers.
2.1.1 Finite Element Method (FEM)
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Various researchers studied the dynamic analysis of FGMs cylindrical shell using FEM.
Using finite element formulation Reddy J.N. and Chin C.D. [2] examined dynamic response of FGMs
cylindrical shell. Governing equations were derived using first-order shear deformation theory. Material
constants were varied according to power law distribution.
Loy C.T. et al. [3] examined dimensionless frequency of FGMs cylindrical shell using Rayleigh-Ritz method.
The investigation were based on Love’s shell theory. Material constants are presumed to be dependent on
temperature and varied according to power law distribution through thickness direction.
Pradhan S.C. et al. [4] studied vibration characteristics of FGMs cylindrical shell using Rayleigh-Ritz method.
The investigation were based on Love’s shell theory. Material constants are temperature dependent and varied
according to power law distribution in radial direction.
Bhangale K. Rajesh and Ganesan N. [5] studied vibration analysis of simply supported FGMs cylindrical shell
under magneto-electro-elastic effect using finite element method. Material constants were varied in shell
thickness followed by power-law distribution.
Navazi H.M. et al. [6] examined natural frequencies of simply supported FGMs cylindrical shell under thermal
effect using Galerkin’s method. Governing equations were derived using Love’s shell theory. Material constants
dependent on temperature and varied according to power law distribution in radial direction.
Zhao et al. [7] presented static and dynamic analysis of FGMs cylindrical shell using finite element method. The
investigation were based on sander’s shear deformation theory. Material constants were varied according to
power law distribution in thickness direction.
Using finite element method Santos H. [8] studied vibration analysis of FGMs cylindrical shell. The
investigation were based on 3D-elastic theory. Material constants were varied according to power law
distribution in the thickness direction.
NaeemMN et al. [9] examined dimensionless frequency of FGMs cylindrical shell using Ritz method. Sanders
and Budiansky’s thin shell theory was used in this studied. Material constants were varied in shell thickness
followed by power law distribution.
Asgari M and Akhlaghi M [10] investigated frequency analysis of simply-supported 2DFGMs cylindrical shell
using finite element method. Governing equations were based on 3D elastic theory. Material constants were
varied according to power law in radially and axially direction.
Arshad Hussain Shahid et al. [11] examined non-dimension frequency of bi-layered FGMs cylindrical shell
using Rayleigh-Ritz method. Governing equations were based on Love’s thin shell theory. Material constants
were varied from shell thickness according to power-law distribution.
Pandey Shashank et al. [12] examined natural frequencies of FGMs sandwich shell under thermal and nonthermal effect using finite element method. Material constants are dependent on temperature and varied
according to Mori–Tanaka and Voigt’s rule of mixture in radial direction. The temperature distribution are nonlinear in thickness direction. This analysis is done by using thin shell theory.
2.1.2 Differential Quadrature Method (DQM)
Yang J. et al. [13] examined static and dynamic analysis of FGMs cylindrical panel under thermal environment
using DQM. Reddy’s higher order deformation theory was used to obtained the governing equation. Material

19 | P a g e

constants are presumed to be dependent on temperature and varied according to power law distribution through
thickness direction.
Zhi-yuan Cao and Hua-ning Wang [14] investigated frequency parameters of FGMs cylindrical shell with holes
using numerical method. Governing equations were based on Hamilton’s principle. Material constants were
varied according to power law distribution in thickness direction.
The natural frequencies of three layers FGMs cylindrical shell was reported byBatraR.C. [15] using Flugge’s
shell theory. Material constants were varied according to power law distribution in thickness direction.
Malekzadeh P. et al. [16] proposed natural frequencies of rotating FGMs cylindrical shells under thermal effect
using DQM. Material constants are temperature dependent and varied according to power law in thickness
direction. The analysis based on first order shear deformation theory. Governing equation were derived using
Hamilton’s principle.
NevesA.M.A. et al. [17] investigated vibration response of FGMs cylindrical shell using higher-order
deformation theory. Governing equations were based on principle of virtual work. Material constants were
varied according to power law distribution in thickness direction.
EbrahimiM.J. et al. [18] examined non-dimensionless frequency of 2DFGMs cylindrical shell using differential
quadrature and integral quadrature method. Governing equations were based on Love’s shell theory. Material
constants were varied according to power law in radially and axially direction.
Dimensionless frequency of 2D axisymmetric FGMs cylindrical shell was presented by Najafizadeh M.M. et al.
[19] using DQM. Governing equation were derived by Euler`s equation and Hamilton`s principle. Material
constants were varied according to power law in axially and radially direction.
Foroutan M. et al. [20] examined frequency analysis of FGMs cylindrical shell using mesh less method.
Material constants were varied according to power law distribution in radial direction.
2.1.3 Perturbation Method and Taylor Series Method
Ng T.Y. et al. [21] proposed vibration analysis of FGMs cylindrical shell under harmonic axial loading using
Bolotin’s method. Governing equations were based on Donnell’s shell theory. Material constants were varied
according to power law distribution.

2.2 Closed form approaches
2.2.1 Method of Separation of Variables
JinGuoyong et al. [22] examined natural frequencies of FGMs cylindrical shell using Haar wavelet method. The
investigation were based on first-order deformation theory. Material constants were varied according to power
law in thickness direction.
2.2.2 Finite Fourier Transformation
KadoliRavikiran et al. [23] proposed natural frequencies of clamped-clamped FGMs cylindrical shell under
thermal effect using Fourier series expansion method. The investigation was followed by First order
deformation theory. Material constants were assume to power law variation through shell.
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Ansari R. and Darvizeh M. [24] examined dynamic performance of FGMs cylindrical shell using Stoke’s
Fourier transformation under different boundary conditions. The theoretical formulation was obtained using first
order deformation shell theory. Material constants are temperature dependent and assumed to vary through shell
thickness according to power law, exponential law and sigmoid law.

III. CONCLUSION
This review is reported on modern advances in approximate approaches and Close form approachesfor the
vibration analysis of FGM cylindrical shell. Most of theapproaches considered for the analysis of FGM
cylindrical shell are the additions of the relatedapproaches used for isotropic cylindrical shell. The important
role of material parameters to obtained response of FGM cylindrical shell.
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ABSTRACT
There have been advances in construction technology which have been rapid and in a sense universal. Its
application and implementation has cut across regions and cultures around the world and have opened
architectural possibilities challenging imagination. Suitable to all climate zones, use of cement and steel
particularly termed as conventional materials, use of such energy intensive conventional materials now
dominate almost all construction making it environment imperative and increasingly costlier technology.
Though modern technologies are effective and stable we can learn a great deal from traditional methods
(locally available material incorporated with skill and technology so as to not improvise strength) or a
blend of the two old and the new creating synergy which can be meaningful, relevant and even explosive.
The modern can provide the vitality and stability while the traditional can contribute with decomposable,
environment friendly material that can accessed easily and create aesthetic ambience at lower cost (with
regard to LIG ). Cost effective technologies in particular assume a special significance in our country.
Keywords: Cost effective, Energy intensive, LIG (lower income group), Rammed earth, Rat trap,
Sustainable.

I. INTRODUCTION
India as vast she is, she is blessed with diversity in cultures, people and there outlook towards material artifacts.
Depending on these diversities and mother natures aggressiveness in climate the country also has a varying
diversity of construction. From use of stone and mud to use of only bamboo it is a matter of great research to
learn from these diversities that have been acquired after hundreds of trial and error to suit the topography and
climate of the region. It is indeed fascinating that we still have remains of such shelters across the country and
the world.
The need of shelter is the need of all and hence with increasing population and rise in number of people not able
to construct suitable dwelling is infect there dependence on conventional material which is byproduct from
industry i.e. requires energy to be produced making its price rise constantly and degrading environment at the
same time.
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Bricks -5 lakh bricks consume 1 acre of agricultural land, 1 lakh bricks emit 31 tonnes of carbon dioxide.
Fresh water – a bag of cement needs 350 to 500 liters of water, thus 60% of construction material is water
Cement –factories emit 90 kgs of carbon dioxide to produce 50 kg cement bag.
Sand -10 to 15 % of building material used in house construction is precious river sand.
Steel –production of 1 tonnes of steel emits 4,3 tonnes of carbon dioxide.
Today’s building methods make an adverse impact on environment as they consume materials from nonrenewable sources and despite having the demerit they are universally backbone of construction throughout the
world, because of the fact that they provide rigidity and stability to the structure. And an abode without strength
is not as satisfactory, hence out competing traditional methods.
In order to incorporate traditional methods or locally available renewable materials in construction to make a
dwelling cost effective and eco friendly and at the same time rigid and stable we should first use the blend of
the two technology by creating maximum effectiveness of both, and slowly changing the overall perception of
the community that can not afford aesthetic adobe.
Where the traditional methods can be used in supporting walls, roof, floor, roof, etc and the modern technology
can be used for construction of foundation and columns to provide stability to the structure.

II. IMPACT AND IMPLEMENTION
A. Benefit


Housing for LIG with reduction of cost.



Reduced dependence towards conventional materials, by use of renewable biodegradable and recyclable

traditional materials.

B. Technology
Housing for poor is all about reduced cost. However it is reality that there is inevitable attraction to use steel and
cement (energy intensive material ) whose cost rises continuously presumably there have been search for cost
effective construction technologies.
Traditional building materials and practices can indeed yield structures which are stable , lasting and can fulfill
the engineering requirement of present day. In the past architect like Laurie Baker has demonstrated how brick
and mud can lead to a most comfortable abode.

C. Transfer of technology
Cost effective construction technologies combine best from the traditional with the most appropriate from
modern. To any construction particular feature depends critically upon attitude and orientation of and engineer
and architect, It can not be conceived if both are not convinced of the design and technology utilized therefore
such technology should be implemented with relevance to such utility where both groups move from relative
ignorance and apathy to conviction and enthusiasm. There has been urbanized perception to disregard skills and
practices of villages while it is forgotten that the same backward villages have had the skills of the blacksmith
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who produced statuettes with powder metallurgy even unmatched today. The architects and engineers who
created Taj Mahal or the tomb of Sher Shah Suri.

III. METHODOLOGY
Suitable construction can be carried out by procedural advancement towards roof. To implement both
technologies differentiate the structure to – foundation, walls, ventilation, roof, and floor. Comparison of low
cost structure to conventional structure.

IV. FOUNDATION
The design of foundation should depend on the characteristics of load bearing capacity of the ground , to
provide rigidity to structure it should be constructed with modern technology in order to bear load of
superstructure (cost effective example is trench foundation). Deep foundation for loose earth(areas with black
cotton soil), shallow foundation for rocky area, and pile foundation for unstable earth (coastal areas). In seismic
zones excavate the foundation to 150 mm below ground level where base concrete is 150 mm thick in 1:3:6 mix.
Treatment at sill level in case foundation is made with normal un-coursed rubble stone masonry the stones
should be roughly chiseled and dressed not increase in height or length , all stoned arranged to break joints
.height of stone wall is raised to sill level in order to give protection from flood or stagnation of water.

V. WALLING
A. Mud blocks
Locally available murrum is made into mud with equal amounts of sand, silt and clay. Try to achieve the fine
particles under the sieve of 0.2 mm for silt and clay and up to 2.0 mm for sand. There is no need of press or ram
.fix a terracotta tile on the face end of block mould in order to make it water resistant. If not available coat the
face end with bitumen.
After the soil is prepared perform manual test to the mixture , cigar test – roll a piece into a sausage shape or
cigar shape press one end and keep rolling until it breaks (if it breaks quickly the mixture is too sandy , if it
breaks after a period the mixture is too clalay.)
Biscuit test-make a fat biscuit of the mixture dry it under sun , if it breaks as soon as you pick up it is useless , if
it is over baked and crakes have appeared it is not good composition until stabilizers are used and if the biscuit
falls after applying pressure but is hard to crumble, it is good mud for construction.
Method of casting make a wooden scantling, apply ash on the casting surface for smooth ejection place the
mixture and jam it compressing with pressure until the mud is evenly distribute , file the extra mud and use
sponge to provide smooth finish . place the mould under sun for a day and then turn to other side for another
day. after the surface is dried remove from the mould and place the block in sun where it can be left for drying
after 10 days it is ready to put into construction it will cost around Rs. 1.25 per block.
B. Fly stone with lime
Fly ash when mixed with lime forms a solid incompressible bond when added gypsum its settling time is
increased and compressive strength is also increased. After the mix is prepared calcium sulfate is released which
is responsible for high strength making it chemically bonded brick
Sand, quarry dust and saw dust can be can be used to make the block more stable as if the amount of fly ash is
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increased the strength of the block is lost.
C. Rammed earth wall
Compressed earth wall or rammed earth wall is a medieval age traditional technology some of its century old
buildings are still standing mostly in Iran and Middle Eastern countries.
A mixture of equal proportions of sand, clay , soil and water is prepared (1:1:1:1).
Depending upon climatic conditions some stabilizers may need to be added such as straw, hay, cow dung
depending upon local conditions and hence the local hut masons should be enquired to create better suited mix.

VI. ROOFING
The implementation of indigenous building materials and structural forms should be socially harmonized to
perform real improvements in the construction types. Bamboo is a low-cost building material available in wide
parts of the world: it is lightweight, durable, flexible, and easily cultivated and processed. An interesting use of
bamboo for low-cost buildings is the erection of light roofs well-connected to the walls, and the arrangement of
frames entirely made by bamboo or with the help of other materials. The mechanical properties of bamboo are
relevant in seismic areas: lower inertia involves minor seismic actions and a good connection to the top of the
walls. Gable style roof is easy to construct helps in water collection; installation of solar panels as tiles is
possible and gives an esthetic look. A layer of mortar can be spread over bamboo mats or bamboo tiles in order
to strengthen the structure and cancel out permeability of seepage.

VII. SELF SUFFICIENCY
Installation of solar panel as roof tiles with integrated roof top rain water harvesting system which allows
collection of water for cleaning of solar panels or in very dry areas for other use.

VIII. CONCLUSION
The house constructed with such material and design is comparatively a very cost effective and the
environmental aspects make it worthy to be implemented while there is lot of disregard for such construction
technologies from engineers and architects. the rising prices of conventional material is bringing everybody to
the education of these aspects of traditional construction

IX. RESULT
The work done involved a house with front wall made of mud blocks, side walls made of compressed soil. Rear
wall made of fly ash stone and lime blocks, roof in gable style over a bamboo truss and solar and rain water
harvesting system for the increased self sufficiency. the house proved to be ideal for rural or slum area .
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ABSTRACT
Defects occur in various forms and to different extents in all types of buildings, irrespective of age. The followings
all contribute to the occurrence of defects in buildings: The large varieties of building materials used that may not
be well congruent with one another;
• Construction techniques that may not be defect proof, inconsistent or sub-standard workmanship;
• Use of unsuitable construction details;
• Extreme site conditions undermining performance standards;
• Natural deterioration;
• Attacks by pollutants; and
• Improper uses of the completed buildings.

In this report, we have described about the defects, types of defects, reasons of defects, solution for repairing, in the
infrastructure of an institutional building. We have done survey for almost 15 days of whole university campus
which includes Administration department, main academic building (ground floor, first floor, second floor, third
floor, stairs), hostel building (main structure, mess, gym) and guest house. We have found many defects in the
campus which includes cracks (vertical cracks, horizontal cracks, diagonal cracks, cracks due to load, cracks due to
thermal expansion, cracks due to foundation defects, cracks due to improper masonry walls), plaster defects, paint
defect, tiles defect, edges defects, door and window defects, ceiling defects, flooring defects, scratches, seepage
defects, ventilation defects, holes defects etc. We have prepared this report for determining the condition of the
university campus. There are many solutions have been provided for the better maintenance of the campus.

Keywords: Types Of Defects, Reasons Of Defects, Solution For Repairing, CRACKFILLER, Etc.
I .INTRODUCTION
Building defect occurs to either the new building or the old ones. Defect within new buildings is maybe of noncompliance with Building Code and published acceptable tolerances and standards. Meanwhile the older buildings,
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or building out of warranty period, may not comply with these standards but must be judged against the standard at
the time of construction or refurbishment.
A building defect may also include damage caused by land movement or earth settlement. Proving a building defect
commonly requires the hiring and testimony of a highly trained and experienced expert. Anexpert, such as an
engineer or an architect, is the one who will be able todetermine the construction problem due to the improper
design, material and workmanship.

II CATEGORY OF DEFECTS
1. Structural defects
Structural defect means any defect in a structural element of a building that is attributable to defective design,
defective or faulty workmanship or defective material and sometimes a combination of these. Building structure
includes earth retaining walls, columns, beams and flat slabs. (Northern Territory Consolidated Regulation)
According to the Engineering Encyclopedia, structural defect can be categorized as cracks in foundations
(Substructure), cracks in floor or slabs (superstructure), and cracks in walls (superstructure). These defects can be
caused by improper soil analysis, inappropriate site selection, and the use of defective materials. Most of the
structural problem can be avoided by implying the exact and detail of the design and planning. Structural defects in
a building can occur over time due to deterioration, wear and tear, overloading, and poor maintenance. They must be
repaired to maintain the building‟s structure and to prevent any further failures. Regular inspection is the key to
protecting the „health‟ of a building‟s structure. Structural defect that always occurs are steel corrosion, cracks, and
deflection.
2. Non -structural defects
According to Northern Territory Consolidated Regulation, a non-structural defect in a residential building is
described as a defect in a non-structural element of the building as a result of defective residential building
work.According to the Engineering Encyclopedia, non-structural defect includes defect I brick work, dampness in
old structures, and defects in plaster works.

III DEFECTS IN BUILDING
1. Cracks– due to load, due to thermal expansion, due to overload, due to heavy construction material load, due to
foundation defects, due to improper masonry wall, due to seepage.
2. Plaster defects- due to seepage, due to improper maintenance, due to atmospheric conditions, due to bad material.
3. Ceiling defect- due to improper foundation, wooden ceiling, due to load.
4. Doors & Windows- due to improper maintenance, due to unsocial elements, due to sealing.
5. Flooring defects- due to improper maintenance, due to condition of soil.
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6. Edges defects- due to improper maintenance.
7. Ventilation window defect- due to improper maintenance.
8. Seepage defects- due to improper curing.
9. Paint defects- due to seepage, due to improper maintenance.
10. Holes in the walls- due to improper maintenance.

IV OBJECTIVE
Its aim to determine the defects in the university campus and repair those cracks with different types of solutions
provided. Most of the defects have been occurred due to improper maintenance of the infrastructure of the institute.
The main defect in the campus is crack which is not a tolerable defect and it should be repaired as soon as possible.
In this paper, we have provided different type of solutions to repair cracks and other defects which are studied
carefully by us. We have prepared this report under guidance of our faculty and consulted with different
knowledgeable person related to this field. The second main defect which is found in the buildings is seepage
through walls, it decreases the strength of the walls and the lifetime of the building.

V METHODOLOGY
5.1 CRACKFILLER
We, all the three students researched about an agent which is called “CRACKFILLER”. We used that agent in our
work for repairing cracks of plaster and in concrete. We got very satisfied results by using this agent and we have
prepared an estimation of the Career Point University`s infrastructure`s defects.
Product Details:
Type of crack

Plaster, cracks in walls and concrete

Application

Walls, corners, columns, roof

State of matter

Paste

5.2 Details of CRACKFILLER
Description:
Crack filler is a specially formulated polymer modified repair mortar designed to fully meet the requirement of
effectively filling cracks in plasters and in concrete, avoiding the use of costly sealants. Crack filler is a dry powder
when mixed with water it forms a creamy consistency paste which is ready for use in filling cracks and repairing
plasters.
Primary uses:


Crack filler is ideally suited for filling up of superficial plaster cracks as well as structural cracks.
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Crack filler can be used for repairing ceiling cracks and plasters with ease because of its viscosity.



Cracks arising due to plasters cracking at junctions of wall and column or brick work and soffit of beam

can be effectively sealed.


Cracks at parapet wall junction and roof slabs are also sealed with Crack filler.

Advantages:
Crack filler replaces costly sealant and putties. It is non-shrink, hence possibility of shrinkage cracks are
nonexistent. It has high tensile strength and good adhesion property. The finish achieved is sufficiently smooth.
Good resistance to freeze / thaw cycles, carbonation and attack by chlorides. Conventional curing is not required.

Composition:
Crack filler is available in two grades, namely grey and off white to suit the surrounding surface color and texture.
The product is a blend of special cements, special additives and selected grades fine aggregates along with alkali
resistant glass fibers. The product when mixed with water in the proportion of 3.5 Volume of powder to one volume
of water results in a workable paste which can be toweled to a fine finish.

5.3 Directions for use
Preparation:
It is essential that the surface of the concrete to be repaired is sound, clean and uncontaminated. Chase the crack and
form a neat “V” shaped groove at least 6mm wide on surface. Damaged plasters can be cut out in more or less
square sides. Defective material must be removed carefully using reducing tools, needle guns or sharp tools and
chipping hammers. Force must not be applied as it will damage the sound material beneath.
Curing:
Curing is not required for this compound. It can be hardened without curing.
Subsequent Finish:
Crack filler is suitable for all subsequent decorative finishes and painting. The finish obtained by Crack filler is far
smoother than conventional plasters.
Properties:
Form

Free Flowing light grey/off white powder.

Bulk density

1600 kg/m3

Application thickness

1 mm to 20 mm

Pot life

300- 360 minutes at 25° C

VI EXPERIMENT
OBJECTIVE-: To repair a crack with an agent which is called “CRACKFILLER”.
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EQUIPMENTS1. Crack filler agent
2. Water
3. Blades for filling
4. Mixing container
5. Cutting Machine
6. Rag mark for finishing

PROCEDURE
1.As to repair a crack with a nominal length, width & depth, we are using a crack repair agent named
CRACKFILLER.
2. First we have to observe the crack`s length, width & depth and Crack is a structural or a non-structural crack.
After that we start to repair the crack.
3. With a grinding or cutting machine, we cut the nearby area of the crack with a certain depth.
4. We mix the crack filler agent with the quantity of 1 kg. with 500 ml. of water. We mix well and keep it for 15- 20
minutes. We can also use it after mixing.
5. Now we put some water on the area of the crack for removal of extra dust and particles.
6. Now we take blades for filling and fill the paste in the area of the crack as we do putty on walls.7. Now it is
leaved to be dry for an hour or more.
8. After getting dry, we use rag mark to finish the extra material of that area for a smoother wall.
9. It doesn`t need any curing.
10. It is very fast, simple and economical.

PROPERTIES OF CRACKFILLERAfter our observation and experiment we can use 17 kg. crack filler to repair 85 cracks of length of 1 meter with
a certain depth and width.
Price of crack filler1 kg.- 200 Rs.
10 kg.- 1750 Rs.
20 kg.- 3400 Rs.
Working duration-A skilled labour can repair 40-50 cracks in a day.
Cost- for a nominal crack of
Length- 40 inches, width- 2-2.5 inches, depth- 2 inches
Quantity of crack filler- 0.2 kg or 200 gms- 40- 50 Rs.
Machinery and labor- 20- 25 Rs.
Total cost to repair a crack- 60- 70 Rs.
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VII SUMMARY
For the Study the Defects in an institutional building, we have studied almost all types of defects which includes
cracks, dampness, plaster defects, flooring defects, ceiling defects, doors and windows, painting defects etc. We
found that the main defects which is present in the infrastructure is CRACK. We researched about cracks, in which
we found structural and non-structural cracks, minor and major cracks, horizontal and vertical cracks etc. We found
almost above 1500 defects in the university`s infrastructure. We have prepared an estimate to repair of defects for
this project. We prepared a large Microsoft office excel sheet in which all types of defects have been included.

VIII CONCLUSION
In conclusion, there are six common building defects found in infrastructure which includes dampness, loose of
plastering, nonstructural cracks damaged doors and windows damage of ceiling, improper maintenance of washroom
and blistering of paintwork.The condition of infrastructure is in poor condition due to many building defects which
diminishing the beauty and appearance.
The main defect found is nonstructural cracks which do not endangered safety of a building but creating a feeling of
instability.

IX. FUTURE SCOPE OF THE RESEARCH
As we have completed our research project of defects, we know that mostly defects are non-structural defects which
are caused by the weather or by people activity. So, from this research report, we can know about the condition of
any infrastructure. We can prevent our measures and construction. We can use precautions at the time of
construction. If we want to use any type of admixture, any compound, any agent of waterproofing or crack removal,
we can use at that time. We can prevent the defects which can be occurred in the future.

REFERENCES
[1]

www.concretenetwork.com

[2]

www.anythingconcrete.com

[3]

www.civildigital.com

[4]

Kashyzadeh, K. R., Kesheh, N. A. (2012) “Study type of Cracks in construction and its controlling.”

[5]

www.ijetae.com

[6]

www.gharexpert.com

[7]

Roberts, C.C. A paper on “Evaluating cracks in building.”

[8]

Nurul Nadia Omar Bakri and MdAzreeOthumanMydin A paper on “General Building Defects: Causes,
Symptoms and Remedial Work.”

33 | P a g e

[9]

Andi, and Minato, T. 2003. “Representing casual mechanism of defective designs: A system approach
considering human errors.” Constr.Manage. Econom., 213, 297–305.

[10] Assaf, S., Al-Hammad, A., and Al-Shihah, M. 1996. “Effects of faultydesign and construction on building
maintenance.” J. Perform. Constr.Facil., 104, 171–174.
[11] Atkinson, A. R. 2003. “The pathology of building defects; A humanerror approach.” Eng. Constr., Archit.
Manage., 91, 53–61.
[12] Building Research Establishment BRE. 1991. Housing defects reference manual, The building research
establishment defect actionsheets, E&FN Spon, London.

34 | P a g e

LOAD FREQUENCY CONTROL WITH THERMAL
AND NUCLEAR INTERCONNECTED POWER
SYSTEM USING PID CONTROLLER
Amitesh Kumar1, Prof. SulataBhandari2, Dr. RintuKhanna3
1,2,3

Pec University of Technology, Chandigarh (India)

ABSTRACT
In this paper, Zigler Nicolas (ZN) based optimal proportional-plus-integral controller is designed for load
frequency control of a two area thermal power and nuclear power system. The design is determined an
optimization problem and a minimizing the error function, is derived for increasing the performance of
convergence to the solution. To optimize the parameters of the PI controller, fuzzy logic technique and the
particle swarm optimization algorithm are also used. The results show that the ZN based PI is providing better
performance than Fuzzy based PI for dynamic responses of the power system.

Keywords— Automatic Generation Control (AGC),Area Control Error (ACE), Particle Swarm
optimization (PSO) algorithm.

NOMENCLATURE
1. f Nominal system frequency.
2. i Subscript referred to area i (1, 2, 3).
3. Pri Area rated Power.
4. H

Inertia constant.

5. ΔPtie i-j Incremental change in tie power of tie i- j (p.u).
6. ΔPgi change in power generation in area i.
7. Δfi Frequency deviation in area i,
8. ΔPDi Incremental load change in area i (p.u).
9. Di ΔPdi/Δfi.
10. Ri Governor speed regulation parameter in area i.

I.INTRODUCTION
Automatic generation control is one of the most important issues in power system design. The main purpose of
AGC is used for fast minimization of area frequency deviation and mutual tie-line power flow deviation of areas
for stable operation of the system. The overall performance of AGC in any power system is depends on the
proper design of speed regulation parameters and gains of the controller. The AGC action is guided by the Area
Control Error (ACE) which is a function of systemfrequency and tie line flows. Here the ACE represents a
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mismatch between area load and generation by taking account into any interchange agreement with the
neighbouring areas [1].
In the load frequency control problem, frequency and tie-line power should be kept as near scheduled value as
possible, which is difficult to achieve due to fluctuating nature of the load. The frequency and the interchanged
power are kept at their desired values by means of feedback of the area control error (ACE) integral, containing
the frequency deviation and the error of the tie line power, and controlling the prime movers of the generators.
The controllers so designed regulate the area control error to zero. For each area, a bias constant determines the
relative importance attached to the frequency error feedback with respect to the tie-line power error feedback.
(a) The steady-state frequency error following a step load change should vanish. The transient frequency and
time errors should be small.
(b) The static change in the tie power following a step load in any area should be zero, provided each area can
accommodate its own load change.
(c) Any area in need of power during emergency should be assisted from other areas .

II. SINGLE AREA THERMAL POWER
GENERATION MODEL

Fig.1 Single area thermal powergeneration model

Fig.2Agc Model Of Thermal Power Plant With Continuous PIController
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Fig.3 Time response of F1 for 1% load disturbance in area- 1(Thermal power plant) with and without
controller.
TABLE- I
COMPARATIVE STUDY OF SETTLING TIME & PEAKOVERSHOOTS(in sec)

Type of controller

Peak Overshoot

Without controller

-0.3

Settling time

infinite

With controller
Kp

Ki

Due to

Due to

Due to

Kp

Ki

Kp

Due to Ki

0.40

0.128

0.22

0.18

220

220

0.45

0.144

0.20

0.19

220

230

0.50

0.160

0.20

0.20

200

200

0.55

0.176

0.25

0.20

180

240

0.60

0.192

0.18

0.21

220

210

III. NUCLEAR TURBINE GOVERNOR SYSTEM
The Mathematical model considered for Nuclear unit with tandem-compound turbines, one HP section and two
LP sections with HP re heater is shown in fig 3.
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Fig. 4 Isolated model of Nuclear Power System for LFC

Fig.5 AGC Model of Nuclear plant with continuous PI controller.

Fig.6 Time response of F1 for 1% load disturbance in area-2(Nuclear power plant) with and
without controller.

TABLE-II
COMPARATIVE STUDY OF SETTLING TIME &PEAKOVERSHOOTS(in sec)

Type of controller

Peak Overshoot

Without controller

-0.3

Settling time

infinite

With controller
Kp

Ki

Due to

Due to

Due to

Due to

Kp

Ki

Kp

Ki

0.48

0.120

6.5

6.1

68

65

0.54

0.135

6.4

6.2

65

70
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0.60

0.150

6.4

6.4

65

65

0.66

0.165

6.8

6.6

73

72

0.72

0.180

6.3

6.8

70

210

IV. TWO AREA CONTROL
A three area system consists of three single area systems,connected through a power line called tie-line, is
shown in the figure-2. Each area feeds its user pool, and the tie line allows electric power to flow between the
areas.
Information about the local area is found in the tie line power fluctuations. Therefore, the tie-line power is
sensed, and the resulting tie linepower signal is fed back into both areas. It is conveniently assumed that each
control area can be represented by anequivalent turbine, generator and governor system. Symbol used with
suffix 1 refer to area 1 and those with suffix 2 refer to area 2.

Fig. 7 AGC Model of Thermal and Nuclear interconnected power plant with continuous PI controller
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Fig.8 Time response of Ptie for 1% load disturbance in both area(Thermal and Nuclear interconnected
power plant) without controller.

Fig.9 Time Response ofPtie For 1% Load Disturbance In bothArea (Thermal And Nuclear
Interconnected Power Plant) With Controller.

TABLE-III
COMPARATIVE STUDY OF SETTLING TIME &PEAKOVERSHOOTS(in sec)

Type of

Peak Overshoot

Settling Time

controller

Thermal Nuclear Thermal Nuclear

Without
controlller

-1.9

3.2

infinite

infinite

0

5.8

38

70

With PI
controller

V. THE SYSTEM MODEL BASED ON SAME FREQUENCY
In the traditional model, each area within a system is assumed to be operating at a different frequency and tie
line power exchanges between the areas is computed as the product of the tie line constant and the angular
difference between the areas. For hydro-hydro, interconnections, traditional approach turned to be unsuccessful
[6]. In reference [6], a model has been proposed. In this model the entire system is assumed to operate on same
frequency. The frequency is determined by integrating net accelerating /decelerating power. Since all the areas
of same frequency, the difference between frequencies cannot be used for calculating the tie line power
deviations. For this purpose power balance equation given by (1) is used.

Ptie  Pgi  Pdi ( f )  Hdf / dt (1)
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Where

Ptie

is the tie power, Pgi is total power generation in area i,

Pdi ( f ) is the total area load, Hi is the

inertia constant, and Hdf / dt is the accelerating or decelerating power and f sys is the system frequency. The
proposed model is justified one and the same is recommended in [9].

VI. CONCLUSION
The real time simulation uses the discrete model of the AGC. Hence discrete controller for the AGC is derived
from the continuous controller by discritization of the continuous controller using Tustin transformation, or
trapezoid approximation method and the closed loop stability is checked by taking the bode of the closed loop of
AGC model for different sampling time periods ,the dynamic response plot for 1% load disturbance in area-1 is
quite appreciable for the hybrid model (continuous model with discrete controller) as compared to continuous
model for the frequency deviation in area 1 and in tie line power. When discrete controller is prototyped and the
real time simulation is performed to observe the results, the dynamic response plot for 1% load disturbance in
area-1 of the real time model is quite appreciable as compared to non-real time model. The peak magnitude,
oscillations and settling time are quite low as compared to non-real time model. Real time simulation is good
technique of prototyping the controllers for various applications in the lab.

VII. APPENDIX
TABLE-III, SYSTEM PARAMETERS OF THE POWER PLANT

R1  R2  R3  2.4 Hz / p.u.MW
Tg1  Tg 2  0.08s
Kr1  Kr2  0.5
Tt1  Tt 2  0.3s
a12  a13  a 23  1
Kp1  Kp 2  Kp 3  120 Hz / p.u.MW
Tp1  Tp2  Tp3  20 s
D1  D2  D3  8.33  10 3 p.u.MW / Hz
T12  T13  T23  0.086 p.w.MW / rad .
Ptie,max  200 MW
TR  5 s
TW  1.0 s
Kp  1.0
Ki  5.0
Kd  4.0
f  50 Hz
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ABSTRACT
Since last decades wire electric discharge machining (WEDM) is emerging as a unique machining technique
employed to manufacture components with intricate shapes and complex profiles. Various experimental
investigations have been carried out to study the effect of process parameters on process performance
characteristics of WEDM: material removal rate (MRR), wire wear rate (WWR), surface roughness (Ra) and
wear ratio during WEDM of different alloys. It is evident from the present study that the process parameters
have significant influence on process performance characteristics.This paper reviews the various notable works
in the field of WEDM and emphasis is made on optimization of machining parameters.

Keywords: Material Removal Rate (MRR), Surface Roughness (Ra),WEDM, Wear Ratio (WR),
Wire Wear Rate (WWR).

I .INTRODUCTION
Wire electrical discharge machining (WEDM) is a widely used nontraditional machining process to machine
intricate shapes and profiles. It is a thermo-electrical process in which material is removed by generating a series
of discrete sparks between electrode and work piece immersed in a liquid dielectric medium. The discrete spark
discharges melt and vaporize the minute amounts of work piece. A thin electrically conductive wire acts as the
electrode. Wire is fed continuously and pulled by an automatic take-up mechanism. The movement of the wire
is numerically controlled to get required shape and accuracy of workpiece. The dielectric fluid is continuously
injected to flush away minute amounts of removed material as shown in figure 1 (Schematic diagram of
WEDM). WEDM finds extensive applications in various fields like tool and die manufacturing industries, space
applications, and automotive industries. The selection of machining parameters in a machining process
significantly affects production rate and quality of machined components. The selection of these parameters in
WEDM is primarily dependent on the operator’s experience and machining parameter tables provided by the
machine-tool manufacturers. However, such criterion does guarantee neither high production rate nor good
surface quality.
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Figure 1. Schematic diagram of WEDM
II LITERATURE REVIEW
D.F. Dauw and I. Beltrami (1994)This paper deals with a technical realization to improve the Wire EDM
accuracy. The system which is readily available on commercial wire EDM machines is based on the on-line
tracking and control of the wire position. The deviation of the wire position relative to the programmed wire
path position is continuously measured and corrections are being made during the machine cutting. This
technique allows to cut complex shapes, arc paths and contours at a much faster cutting speed as compared to
conventional wire EDM machines. Practical examples are discussed and the economical relevance is
emphasized.
T.A. Spedding and Z.Q. Wang (1997)This paper presents an attempt at modeling the process through
Response Surface Methodology and Artificial Neural Networks. A response surface model based on a central
composite rotatable experimental design, and a 4-16-3 size back-propagation neural network have been
developed. The pulse-width, the time between two pulses, the wire mechanical tension and the injection setpoint are selected as the factors (input parameters), whilst the cutting speed, the surface roughness and the
surface waviness are the responses (output parameters). The two models are compared for goodness of fit.
Verification experiments have been carried out to check the validity of the developed models. It is concluded
that both models provide accurate results for the process.
N. Tosun, C. Cogun, and A. Inan (2003) In this study, the variation of workpiece surface roughness with
varying pulse duration, open circuit voltage, wire speed and dielectric fluid pressure was experimentally
investigated in Wire Electrical Discharge Machining (WEDM). Brass wire with 0.25 mm diameter and SAE
4140 steel with 10 mm thickness were used as tool and workpiece materials in the experiments, respectively. It
is found experimentally that the increasing pulse duration, open circuit voltage and wire speed, increase the
surface roughness whereas the increasing dielectric fluid pressure decreases the surface roughness. The variation
of workpiece surface roughness with machining parameters is modeled by using a power function. The level of
importance of the machining parameters on the workpiece surface roughness is determined by using analysis of
variance (ANOVA).
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K.H. Ho, S.T. Newman, S. Rahimifard and R.D. Allen (2004)This paper reviews the vast array of research
work carried out from the spin-off from the EDM process to the development of the WEDM. It reports on the
WEDM research involving the optimization of the process parameters surveying the influence of the various
factors affecting the machining performance and productivity. The paper also highlights the adaptive monitoring
and control of the process investigating the feasibility of the different control strategies of obtaining the optimal
machining conditions. A wide range of WEDM industrial applications are reported together with the
development of the hybrid machining processes. The final part of the paper discusses these developments and
outlines the possible trends for future WEDM research.
A. Manna and B. Bhattacharyya (2006) This paper present a reliable set of parameters that demonstrate
versatility, and numerous and diverse range based on experience and technology. We offer an experimental
investigation to determine the parameters setting during the machining of aluminium-reinforced silicon
carbide metal matrix composite (Al/SiC-MMC). The Taguchi method, a powerful tool for experimental
design, is used to optimize the CNC-wire cut-EDM parameters. According to the Taguchi quality design
Concept, a L18 (21×37) mixed orthogonal array was used to determine the S/N ratio, and an analysis of
variance (ANOVA) and the F-test values were used to indicate the significant machining parameters affecting
the machining performance. From experimental results and through ANOVA and F-test values, the
significant factors are determined for each machining performance criteria, such as the metal removal rate,
surface roughness, gap current and spark gap (gap width). Considering these significant CNC wire cut -EDM
parameters, verification of the improvement in the quality characteristics for machining Al/SiC-MMC was
made with a confirmation test with respect to the chosen initial or reference parameter setting. Mathematical
models relating to the machining performance are established using the Gauss elimination method for the
effective machining of Al/SiC-MMC. Yet again, confirmation test results also show that the developed
mathematical models are appropriate for the effective machining of Al/SiC-MMC. The determined optimal
combination of CNC-wire cut-EDM parameters obtained from the study satisfy the real requirement of
quality machining of Al/SiC MMC in practice.
Haddad and Tehrani (2008) explored the effect of power supply, pulse-off time, servo voltage, wire tension,
wire speed, rotational speed on surface roughness and roundness of machined part during WEDT of cemented
steel of 10 mm diameter using L18 orthogonal array as design of experiments technique. It is evident that power
has significant influence on surface roughness while, none of the factors have significant effect on roundness.
Moreover, a regression model has been proposed for future researchers for proper selection of machining
conditions.
PujariSrinivasaRao, KoonaRamji (2011)The effects of pulse on time, pulse off time, peak current, flushing
pressure of dielectric fluid, wire feed rate setting, wire tension setting, spark gap voltage setting and servo feed
setting are experimentally investigated in machining of Aluminum BIS-24345 alloy using CNC Wire-cut EDM
process. Analysis of variance and S/N ratios determined the importance of parameters and optimum parametric
combination respectively for the response of surface roughness. Improved S/N ratio values and confirmation test
results showed the possibility of improvement in surface finish using Taguchi‟ s method. From the present
analysis it is evident that the optimal parametric combination will be beneficial for the people working on low
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rigid, high thermal conductivity and low melting point materials of aluminum alloys. The proposed regression
model (with high correlation co-efficient) successfully predicted the parametric values in the machining of
aluminum BIS-24345 alloy.
H. Eivazi-Bagheri1, M.R. Shabgard (2011) The experimental study of the EDM of AISI H13 workpiece steel
provided important quantitative results for obtaining possible high plasma flushing efficiency. The leading
conclusions are as follows: 1. Increasing pulse-on time at both tool polarity, the pulse efficiency is increased. 2.
In case of positive polarity, most of spark pulse occurs at a higher duty cycle while in negative polarity the
highest percentage of spark pulse occurs in less duty cycle. 3. While increasing the pulse-on time in positive
polarity, the plasma flushing efficiency is increased 4. In case of negative polarity, plasma flushing efficiency is
initially increased but at higher pulse-on times with increasing pulse-on time, is declined. 5. Increasing duty
cycle, plasma flushing efficiency at both tool polarities is increased.
E. Weingartnera, K. Wegenera, F. Kustera (2013) Wire electrical discharge dressing uses relative speeds that
are typically not found in other EDM applications. Dressing is usually performed at grinding speeds, so that
erosion can take place at speeds around 100 m/s. It was found that for the types of erosion pulses used in this
work, the plasma channel easily slides over the anode, creating elongated craters. Not only the size of the craters
is influenced by the relative speeds but also the material removal per single discharge is considerably affected.
The material removal was found to increase as relative speeds are increased. Based on simulation results using
a thermo-electrical model to describe the EDM process, it was found that higher melting efficiencies can be
achieved when higher relative speeds are applied. In this case, the energy available in a single discharge can be
better used to warm up and melt more material rather than to overheat the melting pool, and thus more material
can be removed by a single discharge as the relative speed is increased.
R.Pandithurai and Ambrose Edward (2014) GA’s are derivative-free calculations and therefore, are neither
bound to assumptions regarding continuity, nor limited by required prerequisites. As Goldberg stated, Gas are
blind. They can handle any kind of objective function and any kind of constraints (e.g., linear or nonlinear)
defined on discrete, continuous or mixed search spaces. In addition, as stated earlier, they are robust in
producing near-optimal solutions, with a high degree of probability to obtain the global Optimum. A genetic
algorithm was proposed for optimizing the machining parameters. The main advantage of this approach is that it
can be used for any objective function, which was most clearly demonstrated in this example, where the
objective function was the minimization of surface roughness
S.SivanagaMalleswaraRaouthor and Ch.V.S.ParameswaraRao (2014) The influence of parameters, like
power input, job thickness, on the machining criteria such as cutting power, cutting width, surface finish,
material removal rate are determined. The results are useful in setting the parameters required for quality cuts on
HSS. Suitable parameters can be selected for machining with the wire available. The mathematical relations
developed are much more beneficial for machine settings, to estimate the cutting time, cost of machining and
accuracy of cutting for any size of the job within machine range. The maximum error obtained in the calculated
values and experimental values are less than 2%. These results will be useful to make the Wire EDM system to
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be efficiently utilized in the modern industrial applications like die and tool-manufacturing units for parametric
setting, machining time and cost calculations and also for process planning.
RupeshChalisgaonkar and Jatinder Kumar (2014)In this paper, issues of process capability and surface
integrity have been investigated for WEDM of pure titanium. Following conclusions may be drawn from this
work- 1. The optimized process parametric setting for process capability index (MWD) was found to be: TON0.7μs, TOFF-7 μs, IP-140 A, WF-10 m/min, WT- 1200 gm, SV-30 V. For Surface roughness, the optimal
setting is different (TON- 0.5μs, TOFF-9.5 μs, IP-200 A WF-10 m/min, WT- 1200 gm, SV-70 V).2. The
optimal values of the Cpi(MWD) and Cpi(SR) have been found to be much higher than unity (26.8 and 20.8
respectively), which reflects the high process capability of WEDM process for the selected machining operation
for the Ti work material. Enormous improvement in the capability index was realized by using the optimal
process setting in both cases. 3. Surface integrity evaluation of samples machined under the optimal parametric
setting revealed that sample machined under parametric setting for optimal SR (Cpi) exhibits smoother surface
and better microstructure aspects in terms of craters, debris, spherical deposits and cracks. 4. Further, the
mechanism of crater, debris, debris, and spherical deposits and cracks formation on machined surface has been
found to be related with the pulse discharge energy.
Manjaiaha et al. (2015) The effects of process parameters such as pulse on time, pulse off time, servo voltage,
wire speed and servo feed on performance characteristics, namely, MRR and surface roughness of machined
components by WEDM of Ti50Ni50−xCuxSMA with brass and zinc coated brass wires have been studied. The
experiments were planned as per L27orthogonal array (OA) to explore the effects of machining parameters on
the proposed characteristics. The influence of brass wire on the performance of WEDM (MRR, Ra, surface
topography and metallographic changes) has been compared with zinc-coated brass wire. Based on the
experimental results and sub-sequent analysis, the following conclusions are drawn within the ranges of the
process parameters selected
G.Ugrasen, H.V.Ravindra, G.V.NaveenPrakashc and R.Keshavamurthy (2014) This paper has presented an
investigation on optimization and the effect of machining parameters on accuracy, surface roughness and
VMRR in WEDM operations. The level of importance of the machining parameters on accuracy, surface
roughness and VMRR is determined by using ANOVA. Based on the ANOVA method the highly effective
parameters on surface roughness, VMRR and accuracy were found as current. The control factors considered for
the studies are Pulse-on, Pulse-off, Current and Bed speed. Process parameters were selected based on
Taguchi’s L’16 orthogonal array. ANN is used to predict the response variable viz., surface roughness, VMRR
and accuracy. Back propagation feed forward neural network (BPNN) and Leven berg–Marquardt algorithm
(LMA) are used to build and train the network. It is observed that neural network trained with 70% of the data in
training set gives good prediction results when compared to the 50% and 60% of data in training set. Thus,
predicted response variables of 70% training set correlates well with the measured response variables.
T Singh, J.P Misra , B Singh (2017) In this paper an attempt has been made to carry out experimental
investigation to study the effect of process parameters: pulse-on time, pulse-off time, servo voltage, peak current
on measure of process performance, i.e. material removal rate (MRR) during WEDM of Al6063 alloy. It is
evident from present study that input process parameters have significant influence on process performance
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characteristics as Al 6063 alloy has vast application area which includes aerospace industry, medical implants,
electronic industry, automobile industries, etc. owing to its unique characteristics: high strength to weight ratio,
high wear resistance, improved stiffness, compatibility of operating at elevated temperature and low thermal
expansion coefficient.

III CONCLUSION
Depend upon experimental investigations to study the effect of various process parameters namely wire feed
rate,peak current, servo voltage wire tension on measures of process performance: material removal rate, wire
wear rate, wear ratio and average surface roughness of machined surface during WEDM. From the literature
review, it may therefore be concluded that wires with greater tensile strength can be made but they face adverse
effects in terms of increase in resistance to breakage. Coated wires can perform better in the present scenario
where surface finish and tool life is most preferred. The zinc coated brass wires performs better when compared
to simple brass wire because of its low wear rate and low breakage at increased currents. Due to high precision
and good quality of surface finish, WEDM is potentially an important process. The research is on for the
development of the WEDM as Micro WEDM, where it can be used for the fabrication of micro components,
more efficiently and more effectively on industrial scale. Some work has been done with Cryogenic treatment
on the different types of work pieces; this area can play a vital role in the development of WEDM. More
compositions may be developed and used for the new multi layered electrodes; fine finish power supply can
explore more zones to achieve good quality of surface finish as well as enhanced tool life. To sum up we can
say enormous research has been done in the past and large amount of work can still be done in the future on the
topic, so that WEDM can serve the purpose of high speed machining with good quality products in short time
period and at reduced costs. The future research could include the study of effect of other process parameters on
process capability and surface integrity aspects of wire electric discharge machined parts after optimization.
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ABSTRACT
In today’s network world as more and more number of clients are attaching with the network and to
handle each and everyone’s request has become a tedious job to a server. For handling such huge
load it is impossible for a single server. In traditional networks there was vendor specific dedicated
hardware that used to handle these huge loads of requests from multiple number of clients, client
sends the request to load balancer and it forward the requests to the different servers using some load
balancer strategy but these vendor locked specific hardware are very costly and inflexible, non
programmable to use. In overcome these problems Software Defined Networking has come into act
and serve all the problems. The basic idea in this is the separation of control plane and data plane
(control plane constitutes the intelligence of the network and this is the place where the controller
resides whereas data plane contains the switches and other networking devices, basically the
infrastructure used in networking).Networks are now programmable and hence applications like load
balancer are no longer be dependent upon dedicated hardware a application of load balancer can be
made to run with controller association and OpenFlow switches in the network can behave as a load
balancer we don’t need to buy any dedicated hardware for specific applications. In this paper
different load balancer strategies which are used in load balancer application is provided.
Keywords - Software Defined Networking, OpenFlow, Load balancing, Network Function
Virtualization, Open Network Foundation.
I. INTRODUCTION
Technology of traditional network is very complicated and difficult to administer. The devices which are helpful
in providing network services are vendor locked in and used on dedicated hardware only. The configuration of
each and every network device is the responsibility of network administrator. All the networking devices are not
from same vendor so it’s even more difficult to manage such diverse different products of different vendors [1].
Manual configuration is done in traditional networks and

they are very inflexible to change, and require high
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operational expenditure for running the network. With the advancement of new technology especially in the
areas of mobile, social, and big data centers, high bandwidth and dynamic management of computer networks is
required. These growing networks of computers mainly require changes in exciting computer network so that
the complexity of handling it can be managed. Hence new emerging technology in this field has come called as
Software-Defined Networking (SDN) where network control is separated from forwarding plane (data plane)
and is programmable directly, hence eliminate the need of network administer [1].
SDN model consists of infrastructure layer which consists of switching device. To collect network status,
temporary stored them in local devices and forward them to controller is the main aim of this layer [1].Control
layer is the next layer in SDN architecture and it acts as an interface between infrastructure layer and application
layer.
The application layer consists of SDN application that is designed to fulfill requirement of user. This layer is
residing above the control layer. Protocol used for the purpose of communication in between control plane and
data plane is called as OpenFlow protocol. The logic of control plane is implemented in the software called
controller. [2] The decision of sending packets to where and how to make forwarding is all residing in control
plane. Flow tables are constituted in OpenFlow they may be one or two in number. Packet handling and switch
rules are stored in these flow tables. Figure 1 highlights the SDN architecture.
In every flow based routing, controller independently works and sets up. Exact match is performed for flow
entries. It is a requirement for fine grain control. One flow entry can covers a large group of flows in aggregated
flow routing. Each category of flows contains one flow entry.

Wildcard flow entries are used by it and

aggregated on flow based routing [2].
The OpenFlow specification describes the information exchange between the two planes. In this architecture, an
OpenFlow contains a flow table consisting of flow table entries.
Due to increase in the rise of networking traffic load heavily and growing very rapidly day by day there is an
increase in server overloads and network congestion. Multiple servers to offer enhanced capacity and high
reliability requirement is to be achieved in Online services such as web sites, search engines and all social
networking sites [2].To distribute requests to multiple servers and load among them load balancer is used.
Traditional load balancers are implemented on dedicated hardware, very costly, non-programmable.
Load balancing is a method used for spreading requests across multiple services. This is done using highly
expensive vendor specific hardware devices. In enhancing performance of networks by the use of proper
utilization of available resources is done by Load balancer.

Figure1 architecture of SDN
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II. LOAD BALANCING
Helping to save power and improve resource utilization in network is all done by Load balancing
stratergy.Traditional load balancing technique requires dedicated hardware support which is expensive, lacks of
flexibility and is easy to become a single point failure [3].But with the help of SDN load balancing strategies no
more dependency is there on dedicated hardware as any switch can behave as a load balancer. Now handling of
all heavy traffic loads is easy and manageable.fig.2 describes the architecture for load balancer,s1 is the switch
acting as load balancer and connected to h2,h3,h4 hosts h1 is serving as client. Load requests are handled by the
load balancer using a corresponding strategy.

Figure 2 load balancing architecture

III. ARCHITECTURE OF SDN BASED LOAD BALANCER
The architecture of Load balancing is consisted of OpenFlow switch network with a controller and multiple
servers connected to the ports of the OpenFlow switch. Each server is assigned static IP address and the
controller maintains a list of live servers that are connected to the OpenFlow switch. Web service is running on
each server on a well known port 80 [3].

Figure 3 SDN based load balancer
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Controller contains a virtual address. All requests from the clients are sent to the virtual IP address. When the
client sends a request packet to the virtual IP, OpenFlow switch uses the information contained in packet header
and compare it with flow entries in switch, if the client packet header information matches up with the flow
entry, then switch modifies the destination virtual Ip address to the address of one of the servers based on load
balancing strategy and forward the packet to that server, If packet does not matches with any flow entry, the
switch will forward this packet to Controller. The Controller will decide how to deal with the packet. The
Controller adds flow entries to the switch through using OpenFlow [3].

IV. TECHNICAL BACKGROUND
SDN Controller: Five topmost open source controllers which are widely used are: POX, Ryu, Trema,
Floodlight, and OpenDaylight. For Proper understanding and realization of the SDN concept we have to choose
a suitable controller. The vital element of SDN network is considered to be its controller. It is a platform which
manages the flow of control to the routers and switches via Southbound OpenFlow protocol and applications via
Northbound APIs [4] .A collection of Pluggable modules is contained by controller which performs different
network tasks.Fig.4 describes all about the most used SDN controllers.

Figure 4 SDN controllers

Working with mininet: Emulation of the real world network is done with the help of Mininet. By giving a
single command and is all done by Mininet. For developing, sharing, and experimental Process with OpenFlow
and Software-Defined Networking systems Mininet plays a very vital role [5].
The figure 5 shows the creation of the custom topology. Within a single machine emulation is done by mininet
with an OpenFlow network and end-hosts are connected within the network. The built-in support to create
several common topologies (default and custom) is a great feature of it. The construction of custom topologies is
done using a python script. The comfort, advantage and authenticity are provided by the mininet at very low
cost [5].
The substitute to Mininet is hardware test beds which are agile, exact but due expensive and shared nature
cannot be used for all experiments. Mininet is available freely and it is open source software which emulates the
OpenFlow devices and SDN controllers as well. Simulation of SDN networks, a controller (POX, Ryu,
OpenDaylight etc.) for experiment is run by mininet [5].Emulation of real world network scenarios is provided
by it and few of SDN controllers are by default included with in Mininet VM,for using some other controllers
(as per the need) there installation is required. With the help of Mininet ease usability, scalability in the network
and accuracy in performance can be achieved
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Figure 5 Mininet Topology of Tree
Tree: To per switch (s1, s2 ….s8) this topology contains m levels and 2 hosts (H1, H2….H8) are attached
Open Flow switch: An OpenFlow-compliant switch is a network’s basic forwarding device. According to its
flow table it forwards the packet to its destination [5]. The flow table of a switch contains a set of flow table
entries, in which each one is consists of match fields, counters and instructions, as illustrated in Figure 6.Flow
table entries are also called flow rule or flow entries.
The header fields in a flow table are the first entry which describes that which packets this entry is applicable in
for. Constitution of a wildcard-capable match over specified header fields of packets is included in it [5]. For
faster packet forwarding with the help of OpenFlow, ternary content addressable memory (TCAM) is required
by the switch that allows the fast lookup of wildcard matches. Depending on the OpenFlow specification, e.g.,
Ethernet, IPv4, IPv6 or MPLS [5]. The header fields can match different the above stated protocols.

Figure 6 Flow Table of OpenFlow Switch
Collection of statistics about flows is reserved by the counters. The number of received packets and bytes, as
well as the duration of the flow is stored by these counters only [5].
How the packets of that flow are handled is decided by the action. Some common actions are ―forward
drop, ―modify field, etc. [5].
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Figure 7 Working with OpenFlow Switches

V. LOAD BALANCER STRATERGIES
To effectively schedule the routing of requests from a client to the respective servers in an optimized way,
several load balancing strategy are used that are as follows:

5.1 RANDOM STRATEGY: From a list of live servers, the Load Balancer will randomly choose a server for
sending request. This policy has large overheads.

5.2 ROUND-ROBIN: In this, each server receive the request from clients in circular manner. The requests are
allocated to various live servers on round robin base.

5.3 WEIGHTED ROUND-ROBIN: In this, each server receive the request from the client based on criteria
that are fixed by the site administrator. In other world A Static weight is assigned to each server in Weighted
Round Robin (WRR) policy [6].We usually specify weights in proportion to actual capacities. So, for example,
if Server 1's capacity is 5 times more than Server 2's, then we can assign a weight of 5 to server 1 and weight of
1 to server 2 [6].

VI. CONCLUSION AND FUTURE SCOPE
SDN load balancer solves many problems of traditional load balancers because traditional load balancer use
dedicated hardware. That hardware is expensive and inflexible. But in SDN, OpenFlow device is converted into
powerful load balancer by programming the SDN controller. As is many cases with the help of most commercial
load balancer, load balancer can also be single point of failure. To eliminate this problem in future one can use
multiple controllers instead of single controller. In case of one controller failing, another machine will take over
the role of controller and continue routing traffic
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ABSTRACT
Internet technology offers extensive range of services such as electronic mails, file transfers, etc., and one of the
most popular services offered on the internet is “Electronic Commerce” (or e-commerce). Ecommerce is
becoming bigger technological wave that has changed the way by which business is becoming being conducted.
Systems with a focus on threats, vulnerabilities and risk. Mobile payments (m-payments) are increasingly being
adopted by organizations as a new way of doing business in the 21 st century. During the last few years, the use
of m-payments as a new payment channel has resulted in an increase in the volume of literature dedicated to the
topic. For this reason, this paper presents the findings of a review of literature aimed at identifying the key
research themes and methodologies researched.

Keywords: E-commerce, cryptographic operations, m-payment, mobile devices, Internet technology

I INTRODUCTION
The rapid proliferation of portable devices and the world wide penetration of mobile cellular subscription. Using
m-payment a person with a wireless device could pay for items in a store or settle a restaurant bill without
interacting with any staff members. According to orange Mobile Payment (Danish Company) the entire
transaction should take not more than 10 seconds. In order to provide a secure and comprehensive m-payment,
the payment scenario should be designed so that it performs fast and simple for the end-use, but secure and
comprehensive for the provider. An efficient payment scenario takes efficient steps in performance. With rising
new smart phones available in markets, the facilities of smart mobile device could be exploited to develop an
application to perform required m-commerce operations.

Table 1. Adoption of m-payments: drivers and barriers

Drivers

Barriers

Offering added value for

Complex value-chain with lack of co-

consumers

operation

merchants, mobile operators,
financial

Financial regulation
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institutions and other
participants in the

Security/Risk (perception of security/risk)

ecosystem

Cost
Unavailability of a broad range of

User experience, easy-to-use

mobile payment
capable handset
Lack of interoperability/ lack of
Technology standards

II MOBILE PAYMENT
Although e-commerce is not all about fund transfer, electronic payment (or e-payment), such as credit-card
payment over the Internet, is still one of the most popular e-commerce applications. In other words, e-payment
is one of the crucial parts of an e-commerce transaction in that the e-commerce transaction cannot complete
without it. For example, an online book store which provides both electronic and physical books to its customers
must have a supporting payment system available for its customers to transfer money to it. Therefore, each
customer can complete the purchase which includes goods delivery (or commitment of goods delivery) and
payment with the store in one transaction. Without the payment system provided, the customers are required to
perform two sessions separately: one for the goods purchase and the other for the payment transaction. In
particular, the payment transaction has to be performed by transferring money to the store's bank account
directly.
Credit-card payment seems to be a simple method to make a payment for goods or services on the Internet
because many people have credit cards and regularly use them to purchase goods or services in physical stores.
Alternatively, a payment method that is suitable for low-valued transactions is called \Micropayment". Most
micropayment systems deploy low computational cryptographic operations and simple message passing in order
to reduce operational costs. The examples of micropayment systems are Milli-cent [GMAG95], PayWord
[RS96], and PayFair [Yen01].
Electronic payment in wireless environments introduces the term \Mobile Payment" which is defined as
interactions among engaging parties in a payment system regarding a payment transaction where at least one
engaging party is a mobile user.

III LIMITATIONS OF WIRELESS ENVIRONMENTS
Performing payment transactions in wireless environments mainly suffers from resource limitations of mobile
devices and characteristics of wireless networks [RdS98, KSL03a, and WC01].

3.1. Resource Limitations of Mobile Devices
Mobile devices have the following limitations:
Computational capability of their processors is comparatively lower than that of personal computer (PCs).
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They are operated using battery power compared to electric power in PCs. Therefore, they can stay operated for
shorter period than PCs.
They have limited storage which affects available cryptographic algorithms applied to them.
A mobile device with the above limitations is not capable of performing high computational cryptographic
operations such as public-key operations. Due to the low computational capability of mobile devices,
completing a payment transaction on a mobile device takes longer period of time than that on a PC which has
higher processing capability. Moreover, public key operations are required to have certificate verification
processes which require storage on each mobile device to store public-key certificates.

3.2.

Transaction Performance of Mobile Payment Systems

Performing electronic payment transactions over wireless networks raises
Concerns about security of the underlying payment systems. Ideally, both Traditional and wireless Internet
should serve all applications, including making payment, with the same level of security. Moreover, mobile
payment applications should be compatible with existing infrastructure of traditional electronic

IV MOBILE COMMERCE
Internet technology offers extensive ranges of services such as electronic mails, and one of the most popular
services offered on the Internet is \Electronic Commerce" (or e-commerce). E-commerce is becoming bigger
technological wave that has changed the way by which business is being conducted.
Two main areas in which e-commerce grew significantly in recent years are Internet banking and conducting
business on the Internet [Gho98]. With Internet banking, the way customers make use of banking services has
changed. They do not have to go to ATM (Automatic Teller Machine) terminals or stay in-line at a bank branch
to withdraw or transfer money between accounts, but simply log on to a bank's website which provides Internet
banking services including withdrawing money from the customers' accounts. Although the customers cannot
get physical cash in their hands, they are able to transfer money to electronic cards and bring them to purchase
goods or services at stores. Customers are able to pay bills or schedule monthly bill payments by using the
Internet banking services.

V MOBILE PAYMENT
Although e-commerce is not all about fund transfer, electronic payment (or e-payment), such as credit-card
payment over the Internet, is still one of the most popular e-commerce applications. In other words, e-payment
is one of the crucial parts of an e-commerce transaction in that the e-commerce transaction cannot complete
without it. For example, an online book store which provides both electronic and physical books to its customers
must have a supporting payment system available for its customers to transfer money to it. Therefore, each
customer can complete the purchase which includes goods delivery (or commitment of goods delivery) and
payment with the store in one transaction. Without the payment system provided, the customers are required to
perform two sessions separately: one for the goods purchase and the other for the payment transaction. In
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particular, the payment transaction has to be performed by transferring money to the store's bank account
directly.

5.1.

Mobile devices have the following limitations:

Computational capability of their processors is comparatively lower than that of personal computer (PCs).
They are operated using battery power compared to electric power in PCs. Therefore, they can stay operated for
shorter period than PCs.
They have limited storage which affects available cryptographic algorithms applied to them.

VI CHARACTERISTICS OF WIRELESS NETWORKS
Wireless networks have the following characteristics:
 Wireless networks have lower bandwidth than fixed networks.
 Connections over wireless networks are less reliable since packet losses occur more frequently than that of
fixed networks. Packets need to be retransmitted which may result in high latency.
 Connection cost of wireless networks is higher compared to that of fixed networks.
 Data transmitted over wireless networks is easily eavesdropped.

From the above limitations, mainly due to poor performance, performing payment transactions over wireless
networks is time-consuming. Moreover, performing payment transactions on low computational capability
mobile devices will spend longer time to complete each transaction. As the connection cost of the
communications over wireless networks is much higher than that over fixed networks, performing payment
transactions over wireless networks using such mobile devices will charge users a large amount of money on
their bills. In addition, due to the fact that the data transmitted over the wireless networks is easily
eavesdropped, this can be prevented by applying highly secure cryptographic techniques such as public-key
operations. However, such operations require high computational capability devices and high-speed wire-less
networks that may incur high cost for users.
Performing electronic payment transactions over wireless networks raises Concerns about security of the
underlying payment systems. Ideally, both Traditional and wireless Internet should serve all applications,
including making payment, with the same level of security. Moreover, mobile payment applications should be
compatible with existing infrastructure of traditional electronic
Figure 6.2 demonstrates the directions of payment token transfer. Payment Ordering represents payment
token transfer from C to M, even though, in fact, the actual transfer of payment token is processed from I
to A in Payment Clearing. Debit represents the deduction of the value of the payment token from C to I,
although, in fact, this action is performed at I itself because C's account has been established with I. Credit
represents money deposit from A to M even though, actually, this action is performed at A itself because
M has an account established with A.
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Figure 6.2: Payment transaction
Note that, from Figure 6.2, the arrows represent the directions of actual transactions. As P SP acts as a medium
between C-M and I-A, all actual transactions relevant to Debit and Credit are performed through PSP. The
broken arrows represent the directions of actions performed by originators of the actions to their intended
recipients.

DETAILS OF THE PROPOSED FRAMEWORK
The proposed framework is composed of three main components:
Payment Protocol: the payment functionality of our framework can be performed by any kind of payment
protocol, or even a fixed-network payment protocol. However, to achieve high transaction performance, a non
proxy-based mobile payment protocol is preferred because it is designed to perform lightweight transactions.
Mobile Agent: the mobile agent in our framework performs the same task as the mobile agent in agent-based
framework. That is, it performs transactions on the client's behalf. It contains payment-related information and
travels to a foreign environment to generate the client's request for the particular payment protocol.
Proxy Server: to solve the problem of performing transactions in a hostile environment of agent-based
framework, we set up a proxy server pro-viding a trusted environment where the client's mobile agent can use its
processing capability to perform high computational tasks. However, following the trust relationships among
engaging parties of the formal model, only partial trust relationships among parties need to be established
between the client and the proxy server. In particular, the issuer is trusted by the client to store the client's
information in order to reduce the storage requirement on the client's device, but the information stored at the
issuer must not be suffcient for the issuer to impersonate as the client and to generate the client's request without
any authorization from the client.
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Figure 6.3: The proposed framework
The proposed framework is depicted in Figure 6.3. Note that A(C) stands for the agent A owned by the client C.
From Figure 6.3, the client sends the mobile agent A(C), which contains the client's payment information, over a
wireless network to the proxy server, where A(C) generates the client's payment request, located in a fixed
network. After the request has been generated,
A(C) travels away from the issuer to perform the payment transaction following the particular payment protocol.
At the end of the transaction, A(C) returns to the client with the result of her request.

VII CRYPTOGRAPHY CONCEPT
Cryptography is a technique used to secure data protection from the hacker, which can be classified into the
following three groups:
• Symmetric Key Cryptography—It is the encryption methods in which both the sender and receiver share the
same key. The algorithms, in general, consist of DES (Data Encryption Standard), 3DES (Triple DES) and
AES (Advance Encryption Standard)
• Asymmetric Key Cryptography—It is also known as public key cryptography, a class of cryptographic
algorithms which requires two separate keys. One key is secret and the other key is public. The algorithms
are RSA (Rivets, Shamir and Adelman) and ECC (Elliptic Curve Cryptography).
• Hash Function—It is a public one-way function that maps a message of any length into a fixed-length, which
serves as the authenticator. A variety of ways of a hash code can be used to provide message authentication.

VIII CONCLUSION
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This paper gives an overview of mobile payments and analyzes the existing secure mobile payment protocol
over the past 11 years. All protocol schemes focus on reducing the use of resources in the mobile process by
cryptographic concept. All protocols provided four main security properties: con-fidentiality, integrity,
authentication, and non-repudiation. As a conclusion, to discover the best secure mobile payment protocol, the
protocol standard must be the same all over the world and the communities and industries must be adopting the
standard. In this paper we proposed a secure payment protocol, considering the restrictions of mobile networks
in developing countries. The proposed protocol not only satisfies the convenience and ease of use that is
generally required for mobile users in small payments, it also provides the transaction security level and non
repudiation property that is necessary for macro payments. Although the proposed technique has been optimized
for the current GSM network, but its modular design enables it to accept future improvements of the mobile
network technology and infrastructure, such as EMS and MMS, with minimum change in the protocol structure
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ABSTRACT
The paper investigates the modelling performance of experimentally observed aeration efficiency by multiple
plunging jets having piano key weir varying no. of keys(2.5 and 3.5). The output values of aeration efficiency were
calculated by using artificial neural network (ANN) and Random Forest techniques. The standard statistical
performance evaluation measures, such as the coefficient of correlation (CC) and root mean square error (RMSE)
have been utilized to compare the performance of modelling techniques. The coefficient of correlation and root
mean square values of 0.9774 and 0.4105.respectively were achieved by ANN in comparison to values of 0.9890 and
0.2576 respectively achieved by Random forest. Furthermore, the performance of both these approaches in
predicting the aeration efficiency was compared with the previously observed relationship for piano key weir
available in literature. Random Forest gives the best results in comparison of ANN and two empirical equations.

Keywords: Artificial neural network, Piano key weir, Multi-linear Regression.
I INTRODUCTION
Water can hold a limited quantity of oxygen. That is determined by temperature, atmospheric pressure and salinity.
In a natural setting, oxygen is added to water by atmospheric diffusion at the surface, circulation of wind and by
photosynthesis. Photosynthesis accounts for most of the oxygen in water. The oxygen content of water increases
with increasing atmospheric pressure and decreasing temperature and salinity. The amount of oxygen in water is
measured as (mg/L) dissolved oxygen (DO). The minimum level of DO in river should not be below 4 mg/L for
survival of aquatic life. Total DO concentrations in water should not exceed 110 percent. The concentrations above
this level can be harmful to aquatic life. The physical process of transfer of oxygen from the atmosphere acts to
replenish the used oxygen. This process is known as aeration. Hydraulic structures increase amount of DO in a river
system, although the water is get in touch with the structure for only a short time. The amount of oxygen transfer
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that usually would take place over several kilometers in a river can occur at a single hydraulic structure. The most
important reason for this accelerated transfer of oxygen is that entrainment of air into the flow in the form of a large
number of bubbles. Wilhelms et al. (1992), Chanson (1995), Ervine (1998), and Gulliver et al. (1998) reviewed
studies about aeration efficiency of hydraulic structures. Recently, Baylar and Bagatur (2000), Baylar and Bagatur
(2001), Baylar et al. (2001), Baylar (2002), Baylar and Emiroglu (2002) and Baylar and Bagatur (2006) investigated
sharp−crested weirs having different cross−sectional geometry and demonstrated that the air entrainment rate and
the aeration efficiency of weirs changed depending on weir shapes. The two common methods used to develop
models for aeration efficiency are ANN and Random forest. One of the advantages of Random forest and ANN
develop input- output function relationship. The ANN system is a neural network is an attempt to build a
mathematical model that supposedly works in an analogous way to human brain .A network consists of many
elements or neurons that are connected by communication channels or connectors. These connectors hold numeric
data arranged by a variety of means and organized into layers. Soft computing techniques such as ANN are recently
developed methods which can be used for prediction of aeration efficiency. MLR techniques in developing
prediction models for estimating the aeration efficiency. It learns features of the data set and adjust the system
characteristics according to a given error criterion.

II OXYGEN TRANSFER EFFICIENCY
Oxygen is a very highly volatile compound with rate of air water exchange that is controlled totally by the liquid
phase. The change in concentration of oxygen over time in a parcel of water as the parcel travels through a hydraulic
structure can be expressed as:
(2.1)

where

= bulk liquid film coefficient.

and C are the saturation concentration of oxygen in water at prevailing

ambient conditions and the actual concentration of oxygen respectively in the water at time t−difference being
proportional to the concentration gradient. A is the air−water contact area and V is the volume of water related with
this. Equation (2.1) does not consider sources and sinks of oxygen in the water body because their rates are
comparatively slow compared to the oxygen transfer that occurs at mainly hydraulic structures due to the increase in
free−surface turbulence and the large quantity of air that is normally entrained into the flow. The predictive relations
assume that

is constant and determined by the water−atmosphere partitioning. If that assumption is made,

is

constant with respect to time, and the aeration efficiency, E may be defined as :

(2.2)
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where u and d = subscripts which indicate upstream and downstream locations, respectively. A value of E > 1 means
the downstream water has become supersaturated (i.e.,

>

). A transfer Efficiency value of 1.0 means that the full

transfer up to the saturation value has occurred at the structure. No transfer would correspond to E = 0. For hydraulic
structures.Gulliver et al. [1990] applied the theories of Levich [1962],Hinze [1955], and Azbel [1981] to mass
transfer similitude and developed the relationship:
1−

=(

(2.3)

where E = efficiency of aeration at the water temperature;
E20 = aeration efficiency at the 20 °C;
f =1.0+0.02103(T−20)+8.261x

and f = the exponent described by

(

(2.4)

where T = Temperature of water.

III METHODOLOGY AND DATA SET
Experiments were conducted in a hydraulic laboratory located at National Institute of Technology, Kurukshetra,
India. The study was conducted in a main channel having a length of 4 m and cross section 25cm wide, 15cm deep.
The maximum supplying discharge capacity of the pump is 5.84 l/sec. The discharge in the main channel is
regulated by valve which is fitted in the water supply pipe an overhead water tank and discharge as well as the
velocity is controlled in the main channel by regulating gate.

Data Set
Data set consisting of 30 observations were used and obtained from the laboratory experiments and used for testing
the models. Input data set consists of velocity, No of keys, Head; whereas Aeration efficiency was considered as
output. The characteristics of experimental data are specified in Table No. 2.

Table 1: The characteristics of testing data set.

Input

Units

Parameters
Velocity

m/sec

No of keys
Head

cm

Testing Data
Min

Max

Mean

St.Dev.

0.3125

1.1320

0.7981

0.28621

2.5

3.5

3

0.516

0.96

2.38

1.7969

0.452

1.61

6.51

4.1138

1.6924
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IV ARTIFICIAL NEURAL NETWORK
An artificial neuron network (ANN) is a computational model based on the structure and elements of biological
neural systems. Data that moves through the system influences the structure of the ANN in light of the fact that a
neural system changes - or learns, as it were - based on that input and output. Artificial neural Network (ANN)
depend on the present understanding of biological nervous system, however a great part of the biological detail is
ignored. ANN are hugely parallel frameworks made out of many processing elements associated by link of variable
weights. Of the numerous ANN models, the multi-layer back propagation network(MLP) is the most well known .
The system comprises of layers of parallel processing elements, known as neurons, with each layer being completely
associated with the proceeding layer by interconnection completely associated with the procedure layer by
interconnection strengths. The versatile learning rates were utilized with the for the purpose of faster training speed
and solving local minima problem. For every epoch, if performance decreases toward the goal, then the learning rate
is increased by the factor learning increment. If performance increases, the learning rate is adjusted by the factor
learning decrement. The numbers of hidden layer neurons were found using simple trial error method.The
determination of optimal number of hidden layers and hidden neurons is usually cumbersome, as no general
methodology is available for their determination. These networks learn from the training data by adjusting the
connection weights. A three layer feed forward ANN consists of three layers known as input, hidden and output
layers (Goel, 2014). The sum of inputs and their weights lead to a summation function. The output of a neuron is
decided by an activation function, which can be step, sigmoid, threshold and linear etc. A large number of trials have
been carried out to find the optimal values of parameter of ANN. In the last decade, research into ANNs has shown
explosive growth. They are often applied in physics research like speech recognition (Chu, 1998) and image
recognition (Dekruger and Hunt, 1994; Kung and Taur, 1995).A large number of trials have been carried out to find
the optimal values of parameter of ANN. The optimal parameters were selected on the basis of statistical parameters
(CC,R², and RMSE).

Table 2: Optimal values of user-defined parameters of ANN
Learning Momentum Hidden

No. of

rate

layer

iterations

4

100

0.2

0.1
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V RANDOM FOREST REGRESSION
Breiman (2001) proposed random forests, which add an additional layer of randomness to bagging. In
addition to constructing each tree using a different bootstrap sample of the data, random forests change
how the classification or regression trees are constructed. In standard trees, each node is split using the
best split among all variables. In a random forest, each node is split using the best among a subset of
predictors randomly chosen at that node. This somewhat counterintuitive strategy turns out to perform
very well compared to many other classifiers, including discriminant analysis, support vector machines
and neural networks, and is robust against over fitting (Breiman, 2001). In addition, it is very userfriendly in the sense that it has only two parameters (the number of variables in the random subset at each
node and the number of trees in the forest), and is usually not very sensitive to their values.The design of
random forest regression permits a tree to develop to the maximum depth of new training data using the
mixing of variables. These full-developed trees are not pruned back. This is one of the main advantages of
random forest regression over other tree techniques like M5P tree model (Quinlan 1992). Studies propose
that the decision of the pruning process and not the variable determination, influence the performance of
tree based algorithms (Pal and Mather, 2003). Breiman (1999) suggests that as the quantity of trees
increases, the speculation error always converges even without pruning the tree and over fitting is not an
issue in view of the Strong Law of large numbers (Feller, 1968). Number of variable used (m) at every
node to grow a tree and the quantity of trees to be developed (k) are two user-defined parameters required
for random forest regression (Breiman, 1999). At every node, just selected variables are found through for
the best split. Thus, the random forest regression consists of k trees, where k is the quantity of trees to be
developed which can be any value defined by the user. In the random forest based regression, the yield
values are numeric, thus the mean-squared generalization error for any numerical predictor is acquired.
The random forest predictor is developed by taking the average of generalization error over k trees. In
present study random forest and bagged random forest are used.

VI ANALYSIS OF RESULTS
To evaluate the value of Random forest model and ANN model in predicting the aeration efficiency. The coefficient
correlation (CC) and root mean square error (RMSE) values obtained with test data set was used to compare the
performance of ANN with Random forest. Table 3 provides the values of the correlation coefficient, coefficient
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correlation and RMSE values provided by different analytical approaches. Comparison of results suggests improved
performance by Random forest in terms of CC, and RMSE values used with this data set. A substantial improvement
in predictive accuracy of Random forest approach indicates that it can be effectively used in predicting of aeration
efficiency. Fig. 1and 2 shows the agreement of actual and predicted
efficiency of aerationof for data set using Random forest and ANN respectively. Predicted values of oxygen transfer
coefficient using Random forest within an error range of 15% suggest better accuracy of Random forest in
prediction, whereas the values predicted values by ANN within error range of 40% depict inferior performance.

Modelling Approach

CC

RMSE

ANN

0.9774

0.4105

Random Forest

0.9890

0.2576

Eq. of Tojo &

0.9178

0.0055

Mayami(1982)
Table 3: Detail of performance evaluation parameters using ANN, Random forest, Equation of Tojo &
Miyami (1982) testing data set.

Figure 1: Actual vs. Predicted values of oxygen transfer coefficient using MLR Model
Fig. 3 show that the variation of experimental and predicted aeration efficiency by surface jet aerators
with the no. of data set. It is apparent from Fig. that oxygen transfer coefficient predicted by Random
forest regression technique is in very good contract with actual experiment values; whereas, that is not
the case with ANN regression approach as the predicted values by this technique are deviating at few of
the test data. Thus, suggesting a better performance of Random forest in comparison to ANN regression.
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Figure 2: Actual vs. Predicted values of efficiency of aeration using ANN Model.

Fig. 3: Variation in predicted values by Observed values, ANN and Random forest in comparison to
the actual values of efficiency of aeration by piano key weir.

Fig. 4 Comparison between actual and predicted values of efficiency of aeration.
As depicted from Figure 4 ANN and Random forest values are well with the error band of 30%. The correlation
proposed by Tojo and Miyami (1982) approximates the oxygen transfer coefficient of multiple jets to some extent
and underperformed for the lower values of oxygen transfer coefficient. However the predicted points by this eq. lie

70 | P a g e

outside the 30 % error band mostly at the lower and higher values of efficiency of aeration

. The overall

performance of Random forest is best in prediction of efficiency of aeration of Artificial Neural Network.

VII CONCLUSIONS
This paper examines the potential of artificial neural network (ANN) and Random forest approaches in predicting
the aeration efficiency. From the comparison of performance evaluation parameters, it has been observed that
Random forest approach works well than ANN. It can be successfully used in estimation of aeration efficiency of
piano key weir with rectangular and trapezoidal geometry plunging into the water pool. The equations proposed by
different researchers are compared with the current applied modelling approaches and Random forest is concluded
to be the most effective modelling technique in approximation of the volumetric oxygen transfer coefficient.

REFERENCES
[1]Azbel,D. Two phase flows in chemical engineering. Cambridge University Press Chicago (1981).
[2] A. Goel, 2014,neural network technique for prediction of discharge coefficient and discharge for a weir,IWRS,
Vol.34,NO.2, April2014,pp 25-31.
[3] Baylar, A., Emiroglu, M.E., “The Effect of Sharp-Crested Weir Shape on Air Entrainment”, Canadian Journal of
Civil Engineering, 29 (3):375-383 (2002).
[4] Baylar, A., Bagatur, T., “Experimental Studies on Air Entrainment and Oxygen Content Downstream of SharpCrested Weirs”, Water & Environment Journal, 20 (4): 210-216 (2006).
[5] Baylar, Ahmet, and Tamer Bagatur. "Aeration performance of weirs." WATER SA-PRETORIA- 26.4 (2000):
521-526.
[6] Baylar, Ahmet, DavutHanbay, and EmrahOzpolat. "An expert system for predicting aeration performance of
weirs by using ANFIS." Expert Systems with Applications 35.3 (2008): 1214-1222.
[7]Breiman, Leo. "1 RANDOM FORESTS--RANDOM FEATURES." (1999).
[8]Breiman, Leo, Jerome Friedman, Charles J. Stone, and Richard A. Olshen. Classification and regression trees.
CRC press, 1984.
[9]Chu, S. (1998). Nobel Lecture: The manipulation of neutral particles. Reviews of Modern Physics, 70(3), 685.
[10]DE-Kruger, D., & Hunt, B. R. (1994).Image processing and neural networks for recognition of cartographic area
features. Pattern Recognition, 27(4), 461-483.
[11] Chanson, H., “Predicting Oxygen Content Downstream of Weirs”, Spillways and Waterways. Proc. Instn Civ.
EngrsWat., Marit. & Energy,112, March, 20-30 (1995).
[12] Ervine, D.A., “Air Entrainment in Hydraulic Structures: A Review”, Proc. Instn Civ. EngrsnWat., Marit. &
Energy, 130, September, 142-153(1998).

71 | P a g e

[13]Feller, William. An introduction to probability theory and its applications: volume I. Vol. 3. New York: John
Wiley & Sons, 1968.
[14] GULLIVER JS and RINDELS AJ Measurement of air-water oxygen transfer at hydraulics structures. J.
Hydraul. Eng., ASCE 119(3) 328-349.GULLIVER JS, THENE JR(1993).
[15] Hinze, J.O., “Fundamentals of the Hydrodynamic Mechanism of Splitting in Dispersion Processes”, Am. Inst.
of Chem. Eng., 1 (3): 289-295 (1955).
[16]Kung, S. Y., &Taur, J. S. (1995).Decision-based neural networks with signal/image classification
applications. IEEE Transactions on Neural Networks, 6(1), 170-181.
[17] Levich, V.G., “Physicochemical Hydrodynamics”, Prentice-Hall, Englewood Cliffs, N.J, (1962).
[18]Pal, Mahesh, and Paul M. Mather. "Assessments of the effectiveness of decision tree methods for land cover
classification." Remote sensing of environment 86, no. 4 (2003): 554-565.
[19]Quinlan, John R. "Learning with continuous classes." In 5th Australian joint conference on artificial
intelligence, vol. 92, pp. 343-348. 1992
[20] Tojo K., and Miyanami K., 1982, Oxygen transfer in jet mixers, Chem. Eng. J. Netherlands, 24, pp 89-97.

72 | P a g e

ZONE BASED VEHICLE SPEEDCONTROLLER
Venkatesh Prasad K M1 , Dinesh S2, Vijayaragavan S3
1,2,3

Department of ECE, Kumaraguru College of Technology, Coimbatore (India)

ABSTRACT
To control the speed of the vehicle in speed limit zones, the drivers are alerted that they are in a speed limit zone
by sign boards nearby roads. In case of not controlling the speed manually the speed will be controlled
automatically by the zone based vehicle speed controller and also the ahead of speed limit zones will be
indicated before 5 meters in the vehicles display. Smart display and control can be custom designed to fit into a
vehicles dashboard, and display information on the vehicle. Once the data is received from the zones, the
vehicles embedded unit automatically give the signal to the engine control mechanism for the limiting the
vehicle speed. In this mechanism mainly there will be a RF transmitter and receiver. The receiver will be
attached in the vehicle that is controlled with a micro Controller. Whenever the vehicle is within the transmitter
zone, the Vehicle speed is controlled by receiving the signal, i.e.., every time the vehicle speed is reduced to
Some Cutoff and kept constant Until the vehicle moves out of the transmitter zone, and then the vehicle can get
accelerated by itself.

Key Words:

RF, Speed Reduction Of Vehicle, Embeddedsystem

I INTRODUCTION
Road safeties are the major concern in the developed world. Recent studies show that one third of the number of
fatal or serious accidents are associated with excessive or inappropriate speed, as well as changes in the
roadway[1] (like the presence of road-work or unexpected obstacles). Reduction of the amount of accidents and
mitigation of their consequences are a huge concern for traffic authorities, the automotive industry and transport
research studies.This current system is advanced driver assistance systems (ADAS) which indicates a visual
signal. The driver manually controls the speed after seeing the signal. Zones are identified by GPS technology
that maintains a constant user preset speed. Problems in this system is that visual signals produced by the
vehicle to communicate to the driver are acoustic, hectic which results in the possibility of a collision. The
dynamic updating of the road map is not always available. The driver may not consider the speed limits.The
main objective of this paper is to design a display controller meant for vehicle speed control which indicates the
zones. It plat formed on an Embedded System. Smart display and control can be custom designed to fit into
vehicles dashboard.

II BLOCK DIAGRAM
The signal data is encoded by the encoder and the RF transmitter propagates the signal through antenna.On the
receiver end, the antenna receives the signal and decodes it using decoder which is then send to micro controller.
Based on the micro controller output it is passed to vehicle unit which then alters and controls the speed of the
vehicle. The block diagram for the RF transmitter and receiver are shown in the fig 1 and 2 respectively.
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Fig 1: RF Transmitter

Fig 2: RF Receiver
III CIRCUIT DIAGRAM
The circuit diagram for the RF transmitter and the receiver is shown in the fig 3 and fig 4 respectively. These
diagram shows the interconnection of transmitter and the antennas

Figure 3: Transmitter-Circuit Diagram
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Figure 4: Receiver-Circuit Diagram
IV WORKING
The following section will give the details of the working of the transmitter and receiver used in the vehicle
controller

4.1 Transmitter
The HT12E Encoder encodes 12-bit parallel data to serial data. These 12 bits are divided into 4 data bits and 8
address bits. When the trigger signal is received on the transmitter enable pin14 the address and data bits are
transmitted symultaneously.HT12E establish a 4-bit transmission cycle upon the receiving of the enabled signal.
The transmission cycle is repeated till the transmitter enable pin is kept low. The RF transmitter follow ASK
(Amplitude shift keying) technique for transmitting data. It produces an output frequency of 433MHz.

4.2Receiver
RF Receiver antenna receives the information from RF Transmitter (Fig.1). The data output is given to the
decoder HT12D.The decoder converts serial input data into parallel data. The valid transmission is indicated by
a high at VT pin17.

The VT pin output is given to the relay driver circuit. Relay is driven to switch the voltage. If the VT pin output
is high relay switches the +5V to micro controller input pin4.If the VT pin output is low relay switches 0V to the
microcontroller input pin4.Microcontroller receives input from the relay driver. When the input is 5V,
microcontroller produces the output at pin18and pin19 and also to the LCD display.
The output of pin 18 is given to relay driver circuit. By this time relay 2 switches to 1.5V, now the speed of the
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vehicle is decreased. The output of pin19 is given to buzzer for indicating school zone area.

The above process is done only when the vehicle is in the range of RF TX area. (i.e. School zone area).If the
vehicle is out of RF TX area, then the output of microcontroller pin18 and pin 19 is low. The buzzer and the
LCD display is switched off. This time relay 2 switches to 3V so the vehicle runs at full speed.

V CONCLUSION
Here by we conclude that this project is very easy to establish on current system. It is cost efficiency and
durable. It ensures maximum safety to passengers and public, the driver will know all information about the
road without distracting him from driving. The driver gets all information even in bad weather conditions. It
works on low power. The system will serve as an additional precautionary as well as safety enhancement if the
application find its way into the automobile industries
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ABSTRACT
Today one of the challenges that human being has to overcome is to reducing environmental emissions. It can only
be achieved by a proper management and energetic efficiency of the processes that exist nowadays. Several
academic works have done which increases the efficiency of the system, further it not only increases the
sustainability but also decreases the environmental impact. One of the processes that require more attention is the
heating and cooling of buildings because major part of the electric bill is contributes by this process. In this
modernization and on the demand of energy saving a new alternatives earth-air tunnel heat exchanger system has
been used by few countries. In which an ambient air is passed through pipes which is buried under 2 to 3 meters
below the earth. After passing from pipe air gets cooled during summer and heat up during winter because of
temperature difference between ambient air temperature and the ground temperature and this air can be
subsequently injected into the buildings in both season. To predict the thermal performance and cooling and heating
capacity of earth–air tunnel heat exchanger systems a transient and implicit model based on computational fluid
dynamics was developed inside the FLUENT simulation program and validated against experimental investigations
on experimental set up in Ajmer (Rajasthan, India). Good agreement is obtained between experimental data and
simulated results. In this paper the heating capacity and COP of the EATHE system is discussed. This COP may
depend on the velocity of air through pipe and material of the buried pipes and further increases more when coupled
with solar heating duct.

Keywords –Earth Air Tunnel Heat Exchanger, Solar Air Heating Duct, FLUENT
I INTRODUCTION
Climate change is one of the biggest issues in front of the today’s society. This climate change not only affects the
diversity but also affect the temperature of the earth. Temperature fluctuation is commonly seen by last few decades.
This temperature fluctuation made human life uncomfortable. Further to make human comfortable by using
machinery and equipment we neglected the impact on environment by using this. As these systems also increases
the electrical energy and depleted the fossils fuel which is used to produce this energy. In most of the region of earth
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cooling and heating are essential. Some countries uses air conditioning in building to reach their desire goal, but
because of expensive technology most of them are not used this equipment. Now today, to reach the goal of air
conditioning for heating or cooling buildings new alternatives has been used and one of the best is the use of earthair tunnel heat exchanger system, which uses earth as a sink or source of energy [1, 2]. Earth-air-tunnel heat
exchanger (EATHE) system is one of the passive heating and cooling system, which provide both heating during
winter season and cooling during summer season. As earth or ground is one of the best heat exchangers, at a
sufficient depth, the ground temperature is always lower in summer and higher than that of the outside air in winter
or we can say that at a depth of 2 to 3 meters the temperature of earth always remains constant throughout the year
and this constant temperature can be used during both the seasons [3].
Vikas Bansal et al. [5] carried out an year round hourly performance analysis of integrated EATHE evaporative
cooling system using multiphase CFD modeling for investigating performance enhancement over simple EATHE
system. Rohit Misra et al. [6] made an attempt in his research to enhance the performance of active cooling system
by coupling it with EATHE in four different hybrid modes and thermal performance of the developed hybrid cooling
system has been investigated experimentally. Yuebin Yu et al. [8] presented an experimental study of a coupled
geothermal cooling system. In this system, an earth-to-air tube is coupled with a solar collector enhanced solar
chimney to achieve free space cooling in summer. Haorong Li et al. [9] investigates an innovative passive air
conditioning system coupling earth-to-air heat exchangers (EAHEs) with solar collector enhanced solar chimneys.
By simultaneously utilizing geothermal and solar energy, the system can achieve great energy savings within the
building sector and reduce the peak electrical demand in the summer. R.Vidhi et al. [10] studied the supercritical
Rankine cycle coupled with an earth-air-heat-exchanger for power generation from low temperature heat sources.
Sanjeev Jakhar et al. [20] in his research present a thermal performance of earth air tunnel heat exchanger (EATHE)
coupled with a solar air heating duct, which has been experimentally evaluated for arid climate of Ajmer city of
northwestern India, during winter season. Maneesh Kaushal et al. [11] investigated the performance of a hybrid
earth to air tunnel heat exchanger under five independent parameters viz., inlet air temperature (Ti), inlet air velocity
(v), thermal conductivity of the soil (k), solar radiation intensity (I) and depth of solar air heater channel (d) and two
output responses, viz., outlet to inlet air temperatures difference (To-Ti) for hybrid and earth to air tunnel heat
exchanger. The thermal performance improvement in the earth to air tunnel heat exchanger can be achieved when
operated with a conventional solar air heater. The conventional solar air heaters are easy to operate as well as
cheaper in cost, hence more productive when operated with earth to air heat exchanger and they concluded that the
hybrid earth to air tunnel heat exchanger can also be used in various thermal applications such as drying of
agricultural products, space heating/cooling and industrial purposes.

II DESCRIPTION OF EATHE
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The Earth-Air Tunnel Heat Exchanger (EAHE) is a passive heating and cooling device or simply called as
underground heat exchanger, which is made by one or more buried pipes in series or in parallel under the ground at
a depth of 2 to 3m from the ground surface [4]. As it is researched by the researchers that at a certain depth the
average temperature of earth remains constant throughout the year means during hot summer day and cold winter
season the surface temperature of earth goes high and low respectively but at a certain depth it remain constant in
both the seasons. Commonly, EATHE are used to provide thermal comfort in building environment by directly
reduce the electric energy consumption. As much more electric energy is used by using air conditioning system. The
EATHE is very simple and efficient system which works on the principle of transfer heat from ambient air to the
soil which surrounds the buried pipes. During winter seasons the cold ambient air is inserted with the help of blower.
When it passes from the buried pipe it gets heat up as the temperature of pipe surface is higher than outside
temperature and we get hot air at exit. Similarly during the summer season, the hot ambient air is sent from inlet and
passes from the buried pipe and gets cooled while passes as it gives its heat to surrounding soil near pipe surface and
we get cooled air from exit as shown in Fig.1 . This makes the building area comfort in both the season. This
technique is used by many western countries even in north western area of Rajasthan, India.

Fig. 1. Earth-Air Tunnel Heat Exchanger

Many researchers work on the design parameters, thermal performance, parametric analysis of EATHE and many
more. Change of climate from last few decades affects the thermal performance of EATHE. During the summer
season western part of India touches the temperature at 48℃ and sometimes even goes higher. Similarly during
winter season same part reaches at a low temperature. Because of tremendous increasing or decreasing this seasonal
temperature affect the performance of Earth-Air Tunnel Heat Exchanger. To overcome this problem only some
researchers works on increasing the thermal performance of Earth-Air Tunnel Heat Exchanger by parametric
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analysis and some by using coupled system [5, 6, 7, 8]. This paper focused the thermal performance of Earth-Air
Tunnel Heat Exchanger during winter season.

IV EATHE COUPLED WITH SOLAR AIR HEATING DUCT SYSTEM
The test facility having EATHE coupled with a solar heating duct system is located in the city of Ajmer, Rajasthan
(India) [7, 12]. The climate of this regions are hot semi-arid having mean maximum and absolute maximum ambient
air temperatures during summer season (April to June) as 47℃ and 39℃ respectively with average ambient air
temperature during summer season from 30 to 32℃. And During winters season (November to February), the
climate remains mild and average ambient temperature is in between 15 and 18 ◦C. During winter season, the mean
minimum and absolute minimum temperatures of ambient air are close 9℃ to 4℃ respectively. Further, the annual
average ambient temperature of this region is 26.7℃. Fig. 2 . Shows up of EATHE which is coupled with a solar
heating duct finally connected to test room. This experimental set up consists of 60 m long horizontal PVC pipe
having 0.10 m diameter. This PVC pipe is buried in dry soil at a depth of 3.7 m. The inlet of this PVC pipe is
attached with vertical pipe having ends connected with single phase, 0.75 kW, variable speed motorizes blower
(maximum speed – 2800 rpm and maximum flow rate – 0.0945 m3/s ).

Fig.2. EATHE coupled with solar heating duct
Now, solar heating duct which is in U–shaped made of galvanized iron and having 12.2 m long and 0.0645 m2 crosssection area. This solar heating duct receives solar energy from its lateral wall have surface area 2.6 m2 and top area
3 m2. With the help of T-socket inlet duct is connected to outlet pipe of EATHE. And outlet was connected to some
suitable position at the exit of EATHE as shown in Fig. 3. The exterior surface of the duct was painted with black
color so that maximum solar radiation is absorbed. To regulate the flow of air a dampers is provided at both the ends
of solar heating duct as well as to the exit of EATHE pipe.
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Fig.3. Schematic diagram of the experimental setup
This experimental test use solar heating duct which is coupled with EATHE system. Now EATHE and solar heating
duct was investigated experimentally by three different arrangements or modes.
The three modes are described as:
(i) Mode-I –without functioning of EATHE and solar heating duct. Only room temperature was monitored. This
mode is a base case and was used as comparison of thermal performance of both other 2 mode.
(ii) Mode-II – solar heating duct was not functioning and exit air is from EATHE was directly supplied to the test
room.
(iii) Mode-III –exit air from EATHE is further heated in solar heating duct and then supplied to test room.

V. PERFORMANCE AND RESULT
Solar heating duct coupled with EATHE system and its performance is evaluated on three winter days of 2013 (1416 January). Results also show that temperature of 27.4℃ was found at a depth of 3.7 m, almost 11℃ higher than
ground surface temperature. From experimental analysis it is found that temperature of in the room was in between
17.7-21.1℃, 17.5-22.3℃ and 17.6-24.1℃ respectively during Mode-I, Mode-II and Mode-III. It can be therefore
say by using solar heating duct which is coupled with EATHE resulted in 1.1-3.5℃ higher temperature than noted in
Mode-I (base Mode).

Table 1. Thermal performance of different Modes on three consecutive days
Room air Temperature
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Time

Mode-I (14 January)

Mode-II (15 January)

Mode-III (16 January)

9:00 am

14.6

16

16.2

10:00 am

16.3

17.6

17

11:00 am

19.1

19.5

18.9

12:00 pm

20

21.1

20.3

1:00 pm

21

22.2

21.7

2:00 pm

21.7

22.8

22.2

3:00 pm

22.3

23.4

22.4

4:00 pm

21.7

22.7

22

5:00 pm

20.8

21.5

21.3

Temperature difference

3.4

4.8

6.5

From the table it is clear that EATHE coupling with solar heating duct increases the temperature of air by almost
6.5℃. Therefore Mode-III increases the heating potential of EATHE system significantly. Similar results were
obtained on different dates during winter season.
The heating capacity (kWh) of the EATHE and solar air heating duct is also calculated by using equation
Qh =
Where,

Ca T

……………(1)

is the mass flow rate of air (kg/s), Ca is specific heat of air (kJ/kg K) and T is temperature difference

between ambient air temperature (inlet of EATHE) and outlet temperature of EATHE (in case of Mode-II), while it
is the difference of temperature between duct inlet temperature and outlet temperature in room (in case of Mode-III).
The coefficient of performance (COP) can be calculated as the heating capacity of EATHE (Mode II) or overall
heating capacity of the system (Mode III) is divided by the blower energy consumption of the system as shown in
Table 4.

Table 2. Heating capacity and COP of EATHE and Solar air heating duct.
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Experimental Date

Heating capacity of

Heating capacity of solar

Total heating capacity

COP of

EATHE (kWh)

air heating duct (kWh)

of system (kWh)

system

(a)

(b)

c = (a+b)

14 Jan

-

-

-

-

15 Jan

665.529

-

665.529

1.540

16 Jan

758.396

1217.625

1976.02

4.570

From experimental test result this proves that the solar heating duct increased the heating capacity and the COP of
the system for equal power consumption.

VI CONCLUSION
A test room prepared where the performance of EATHE evaluated and this system is coupled with solar heating duct
to absorb more solar radiations during the winter season of Ajmer, Rajasthan, India. Climate of this region is arid,
located in northwestern India. This experimental work was done on three different Modes of operations and their
results were observed. Without the operation of EATHE and solar heating duct the Mode of operation is considered
as a Mode –I (base Mode). With the use of EATHE alone is considered as Mode-II. And the operation is carried out
when the EATHE is coupled with solar heating duct consider as Mode- III. While working with all three different
Modes of operation it can be observed that heating capacity improves during working of Mode-III. And heating
capacity of EATHE system got increased by 1217.625 to 1280.753 kWh while working on Mode-III. Temperature
of the test room is increased by 1.1 to 3.5℃which is higher than the Mode-I (base Mode). Further experimental
results confirmed that the coefficient of performance of the EATHE when coupled with solar heating duct during
winter increases up to 4.57 for the same power consumption.
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ABSTRACT
India is one of the largest emerging markets with a total population above one billion. After post-liberalization the
presence of MNC showing intense competition among companies for their product. Marketing innovations are
present throughout the business world as part of an organization’s marketing activities in creating, communicating,
and delivering value and in managing customer relationships. Innovations has direct role in developing new
products and in developing the industrial enterprises furthermore customer expectations towards new product.
Innovation helps penetrate existing markets. In such a cut-throat-competition era companies are coming with
differentiated and innovative products. For organizations, marketing innovations should accompany radical product
innovations in order to capture the dominant design and market share. Approximately 73 percent of the population
lives in rural area while rest 27 percent in urban agglomerations. Since the major Indian population resides in rural
area so there is a need to replace traditional urban strategy with innovative rural strategy. Over the decades we
have seen firms innovate constantly in their products, business, process and technology. However, the most radical
changes have been seen in the field of marketing. The paper attempts to discuss the role of innovative marketing and
few innovative concepts that have emerged in the market and its impact on customers.

Keywords: Innovations, Sustainability, Competitive Advantage, Strategy, Synergy.
I CONCEPTUAL FRAMEWORK
Innovation is certainly a key competitiveness factor for firms as it can help to significantly increase performance by
improving products and services, processes, business models and marketing strategies. It is, however, unclear how
to measure it. This is why it is very important to take a broad perspective on innovation and not see it solely as a
linear process based on an investment, a R&D activity and an output or return on the original investment. In fact, the
Oslo Manual specifies that ―Innovation activities include all scientific, technological, organizational, financial and
commercial steps which actually lead, or are intended to lead, to the implementation of innovations‖. Finally,
innovation only happens when it develops as a social practice, when it changes practices and habits. If we look at the
list of the top most innovative companies in the world published yearly by Business Week and The Boston
Consulting Group, we find that not only most of the top 50 companies in the ranking have extensive sustainability
policies, but many of them are seen as leaders in the field of sustainability. These include Microsoft, IBM, Toyota,
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GE, Nokia, Unilever or Tata to name a few. Inversely, if we look at a ranking centered on sustainability such as the
Global 100 Most Sustainable Corporations in the World published by Corporate Nights and Innovest, we find that
many of the leading sustainable companies are the same that appear in the rankings of the most innovative. The
conclusion is that there seems to be a connection between innovation and sustainability. At the centre of the debate
on innovation as a linear versus a dynamic, complex and unpredictable process is the question of what drives
innovation. Ultimately, innovation has been generally about generating profits for the firm, while today there seems
to be a tendency to understand innovation as the effective application of new processes and products designed to
benefit the company as well as its stakeholders. The difference may seem mild, but it takes innovation from a
process designed to generate profits for the firm, to a process focused on generating value for both the public and the
firm. That is, innovation must generate some sort of public value beyond the sole satisfaction of the customers. The
innovation drivers are very important because there is some evidence that the manner in which the firm innovates
determines what the firm innovates. In other words, a firm that uses exploration throughout its ranks understands
that the basic unit of innovation is not a department, but rather a network which aims to generate public and private
good. As Prahalad and Rangaswami proposed in 2009, ―we find that smart companies now treat sustainability as
innovation’s new frontier‖.

II INNOVATION
Joseph Schumpeter can be considered the father of innovation as a key management concept, from his seminal work
of 1934 where he argued that economic development is driven by innovation by a process of ―creative destruction‖.
He argued then that innovations could be considered ―radical‖ when they generate major disruptive changes, while if
these innovations produced small improvements generating a slow change process they could be considered
―incremental‖. Finally, he proposed that there are five types of innovations: (1) introduction of new products; (2)
introduction of new methods of production; (3) opening new markets; (4) development of new sources for raw
materials or other inputs; and (5) creation of new market structures in an industry. Most works on innovation depart
from this framework.
According to the Government of India, National Knowledge Commission innovation is defined as a process by
which varying degrees of measurable value enhancement is planned and achieved in any commercial activity.
Innovation is a broad concept which is not limited up to launching new products, but it also includes the integration
of marketing and technology knowing customer and providing them knowledge for purchasing a product and
enhancing the customer’s overall experience.
There are different types of Innovation which serves different objective as per need of the organization such as-

a)

Incremental innovation

Small changes in existing products and services via improvements in technology or changes to the business model.

b)

Breakthrough innovation or Radical innovation

Technological knowledge required to exploit. It usually originates from R&D or other forms of formal creative
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activity.

III MARKETING INNOVATION
Marketing innovation is the application of new method of marketing involving a significant change in product price,
product place, promotion and product design. It aims at better customer need satisfaction, capturing new market,
positioning product in market and customer’s mind by increasing sales. A firm can use innovative marketing for
new as well as existing product. Innovative marketing is the new method or strategy adopted by a firm for it’s
product which is not previously used
Innovation mainly require 4 things1.

An identified need

2.

Competent people

3.

Suitable technology

4.

Financial support

However, before undergoing innovation process it is necessary to identify the need of customers and competent
people using required technology along with financial support for R &D purpose. Organizational innovation is
linked with organizational goal, business planning and market competitive strategy.

IV INNOVATION FOR SUSTAINABILITY
As the world turns its attention to sustainability, Parnell (2008) reminds us that sustainability in strategy now
extends beyond enduring marketplace performance and has entered the realm of environmental sustainability. A
unique extension of this research, then, is to look at organizational strategy in innovation that includes product,
process, marketing and sustainability. Past research has linked corporate responsibility to positive firm financial
performance outcomes (Margolis and Walsh, 2001; Orlitzky, Schmidt, and Rynes, 2003). 16 Logically, corporations
can boost and theoretically sustain top performance by marketing their products innovations and their innovative
sustainability efforts to attain greater market success. FedEx appears to be a prime example of a large US
corporation that has made strides into environmental innovations that impact their corporate performance. Lester
(2008) highlights the company’s strategic efforts in services innovation, process innovations centered on the creative
use of information technology, as well as the innovative efforts in environmental sustainability that includes a
patented noise reduction kit for its aircraft. Tinoco (2009) also analyzes the broad, multidimensional approach to
FedEx’s innovation platform, finding prima facie evidence that innovation, particularly in services and marketing,
leads to their continued success. Certainly, aircraft and airlines stand a greater chance of winning over customers
with innovative services and products, combined with environmental innovations, whose value is communicated to
customers through marketing innovations. All firms, particularly those that severely impact the environment through
manufacturing must acknowledge the need for and implement a multidimensional innovation strategy, including
innovation for sustainability, in order to capture and sustain competitive advantage. Research in transformative
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innovation suggests that organizations are currently focused on corporate social responsibility with company leaders
encouraging a gradual shift to sustainability (Bright, Fry, and Cooperrider, 2006). This would indicate that
innovation for sustainability is still at its infancy, but the future is foreseeable. Customers are beginning to find value
in products produced with environmental sustainability in mind.

V REVIEW OF LITERATURE
According to Drucker, organization has only two basic functions-Marketing and Innovation for the success of a
product. It is necessary to sustain in the market and increase its customer base and it is only possible through
continuous innovation.


Daston and Mangles (1997) stated that innovation has a direct role in developing new products and in
developing the industrial enterprises. The study indicates that customer expectations towards new
productive Innovation helps penetrate existing markets. Further, it claimed that the industrial enterprises
have to continue developing quality, reducing costs, and increasing the effectiveness of labor, which was
confirmed by Kholi and Jaworski (1999).



Baringer and Bluedorn (2000) identified the characteristics of innovation of industrial small projects and
market strategy in addition to its impact of the project performance. The study found out that business
organizations characterized by leadership, Innovation and initiative are successful in developing creative
marketing strategies, based on the collection of accurate information about the total environment and its
role in participating with all the activities within the project.



Hausler et al.(2006 ) focused the study on relevancy of innovation in marketing science. They integrated
areas of research on innovation in terms of marketing science and revealed from the study that innovation
should be continuously improved for better performance of organization.



Mohr &Sarin (2008) studied Drucker insight on market orientation and innovation and found that it was
explored in respect of high-tech-companies: developing and implementing a marketing orientation through
breakthrough innovation.



Krishnan (2012) focused his studies on innovation strategies and tried to understand role of innovation for
Indian market leaders and found that it focuses on affordability for business model innovation and they also
need new organization process model.

VI OBJECTIVE OF RESEARCH
This research work has a wider scope for innovation is a continuous process and this research has the following
objectives1)

To understand the need for innovation.

2)

To identify the areas of Innovation in marketing.
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3)

To understand the impact of innovation on market

VII RESEARCH METHODOLOGY
Descriptive research designs have been undertaken in this research study. Secondary data were initially collected
from books, journals and the internet. The study aims to highlight the recent or emerging innovations in marketing
and how companies successfully adopted the concept of innovation.

VIII IMPORTANCE OF INNOVATION IN MARKETING
Studies have confirmed that all businesses want to be more innovative. One survey identified that almost 90 per cent
of businesses believe that innovation is a priority for them. The conclusion is that the importance of innovation is
increasing, and increasing significantly. In order to be termed valuable innovations, new products and services need
to

be

strong

enough

to

progress

through

rigorous

commercialization

processes

and

into

the

marketplace. Management expert Peter Drucker said that if an established organization, which in this age
necessitating innovation, is not able to innovate, it faces decline and extinction. Many organizations are
adopting measures to strengthen their ability to innovate. Such companies are creating a dependable operating
system for innovation, an important indicator of corporate sustainability.
Research has indicated that competition combined with strong demand is a major driver of innovation. Every
organization and business is feeling the impact of globalization, migration, technological and knowledge
revolutions, and climate change issues. Innovation will bring added value and widen the employment base.
Innovation is imperative if the quality of life in these trying circumstances is to improve. Innovation will make the
world a better place for the younger generation. Innovation may come from anywhere, whether it be the Marutas (a
generator powered people carrier in rural Punjab), the chudi wali`s (an organization of over 10,000 women who use
an interactive medium to sell chudi`s in the rural parts of Gujarat and Rajasthan), or the direct ЕЕЕЕ., have been
fascinating. In order to be successful, today’s companies must become marketing oriented. This is because, only
effective marketing will ensure it to separate its business from the competition and then eliminate those competitors
from the minds of prospect customers. Innovation is the profitable exploitation of new ideas. It is a tangible process
and the need for an innovate work environment is widely recognized as being one of the key success factors in
gaining competitive advantage in the global market place.

IX EMERGING INNOVATIONS IN THE FIELD OF MARKETING

Cloud computing- Dell is using Cloud computing technology in which the delivery of computing

services—servers, storage, databases, networking, software, analytics and more—over the Internet (―the cloud‖).
Companies offering these computing services are called cloud providers and typically charge for cloud computing
services based on usage, similar to how you are billed for water or electricity at home.
Cisco: Focuses on the Cloud and Mobile:-Cisco website and publicized through its social media pages, tell the
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"personal" and "powerful" stories of "how young professionals, entrepreneurs, artists, and students are using
connected technology to achieve goals and realize dreams." This is just one more way the company is reinforcing its
"human" image.


Content Marketing:- Content marketing is a strategic marketing approach focused on creating and

distributing valuable, relevant, and consistent content to attract and retain a clearly-defined audience — and,
ultimately, to drive profitable customer action. Quality content is part of all forms of marketing:


Social media marketing: Content marketing strategy comes before your social media strategy.



SEO: Search engines reward businesses that publish quality, consistent content.



PPC: For PPC to work, you need great content behind it.



Inbound marketing: Content is key to driving inbound traffic and leads.



Content strategy: Content strategy is part of most content marketing strategies



Neuro Marketing:- Neuromarketing is a field that claims to apply the principles of neuroscience

to marketing research, studying consumers' sensor motor, cognitive, and affective response to marketing stimuli.
Researchers use technologies such as functional magnetic resonance imaging (fMRI) to measure changes in activity
in parts of the brain and Steady state topography (SST) to measure activity in specific regional spectra of the brain
response; sensors to measure changes in one's physiological state, also known as biometrics, including heart rate,
respiratory rate.


Green Marketing: - Green marketing consists of marketing products and services based on environmental

factors or awareness. Companies involved in green marketing make decisions relating to the entire process of the
company's products, such as methods of processing, packaging and distribution. Excessive pollution has provoked
the Nature and the Nature starts behaving in unnatural ways (in form of global warming v/s global cooling, heavy
rains v/s draught, and other natural calamities like frequent earthquakes and tsunami, cyclones, epidemics, and so
forth).

X SOME OF THE INNOVATIVE IDEAS USED BY THE COMPANIES


L&T: The cabins of all the executives are with sensor electricity facility i.e. if someone walks out of the

corridors of the cabin then the lights are off automatically and vice versa. It has already discontinued the use of
ozone depleting substances.


Reva, India’s very-own Bangalore-based company was the first in the world to commercially release an

electric car. Reva is being sold in countries like UK, Ireland, Belgium, Spain,Cyprus, Greece and Norway. Reva,
India’s very-own Bangalore-based company was the first in the world to commercially release an electric car.


Van Heusen introduced Eco shirts in Indian Markets.
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ITC has created with the greenest luxury chain of hotels in the world - an identity that helped the company

position differently in the market. All its hotel properties are LEED Platinum certified. Leadership in Energy and
Environmental Design (LEED) is a rating system developed by Green Building Environment council in the US that
sets standards tor sustainable buildings.


The Taj chain, is in the process of creating eco rooms which have energy efficient mini bars, Organic bed

linen and napkins made up of recycled papers

XI IMPLICATIONS FOR THE COMPANIES


New strategies for new times

The changed economic conditions are affecting consumer behavior and attitudes. Consumers are changing their
behavior in several different ways and various underlying attitudes and values govern these changes. It is critical for
us to re-look at the consumer and refresh our understanding to fine tune the marketing strategies.


Segment and decide

All the consumers do not react to the environmental changes in the same way.. Manufacturers also need to offer a
range of different solutions and propositions to meet these changes in behavior. Additionally, different consumer
segments may be affected to different extent – and growth may vary from segment to segment.



Find new pastures

In these times, growth may be easier to come about through geographical expansion, than competitive fight in the
current markets. The impact of the slowdown is more pronounced in larger cities – though the smaller towns and
villages are also affected if they relied on export based industries. Hence while growth may be challenged in the
larger cities, it may be a good time to set forth and explore new markets in county towns, townships and villages.



Emphasize value – re look at brand portfolio

It does not take rocket science to conclude that in these times the consumers will look for value. The challenge is to
offer value without compromising the image. There are different strategies to deliver value – some are appropriate
and some ill-advised – some will damage the brand equity permanently, some will keep the image intact but still
help adjust to the times.



Look at your distribution channels

A strained economic situation not only changes the consumer, but also changes the shopper. With more time at hand
and greater incentive to economize, more consumers are likely to shop at hyper markets than the more ubiquitous
but pricier supermarkets and convenience stores. The search for value and bargains will also turn the shoppers to
internet shopping–the only channel that will grow even faster than hypermarkets



Help the consumer – teach her, train her, comfort and reassure her

Clearly it is very good news for companies teaching English or computer programming. But the opportunity is not
confined to these firms – the FMCG industry could also take a more educative communication stance - wine makers
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could try to educate the consumers about appreciating fine wines, cosmetic companies could offer lessons on skin
care and food companies could coach on diet and nutrition.



Communication

The communication messages of today needs to reflect sentiments of care and protection, rational and considered
behavior and performance and value. These tones of communication, which always appealed to the Chinese
consumers, are likely to find even greater resonance in these times.



Go digital

For the largest internet population in the world, internet has so far been a tool of entertainment and information –
less so a tool for commerce. However the initial barriers are being overcome and consumers are discovering the joys
of internet shopping..



Should Keep a permanent hand on the pulse of the consumer

Things are changing at a phenomenal pace. As a result, so is the consumer mood and sentiment, which will have an
effect on her decision making and the brands and products that she buys. If marketers don’t feel her pulse all the
time, they could go wrong. One cannot just listen to the consumer once a year - marketers need to put their ears
firmly on the ground and listen to every change of beat, every nuance of the consumer mood and continue to fine
tune the strategy.

XII CONCLUSION
In the end we can conclude that Marketing innovations are present throughout the business world as part of an
organization’s marketing activities in creating, communicating, and delivering value and in managing customer
relationships. Innovations has direct role in developing new products and in developing the industrial enterprises
furthermore customer expectations towards new product. Innovation is the profitable exploitation of new ideas. The
paper tries to highlight various innovations which have been emerged in the field of marketing over time like green
marketing, content marketing, neuro marketing, and cloud computing etc which has changed the face of marketing.
In order to be successful, today’s companies must become marketing oriented because only effective marketing can
ensure to separate its business from the competition and then eliminate those competitors from the minds of prospect
customers.
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ABSTRACT
In this study,the efficiency of combination of Heterogeneous Fenton (HF) and Microfiltration (MF) in treatment
of textile waste water has been studied. Pretreatment has been conducted using Heterogeneous-Fenton using
Fly ash. Pretreated textile waste water had chemical oxygen demand (COD) and Dye removal of 63.3% and dye
removal 75% respectively. Successive trials were applied to evaluate the effects of parameters like pH, catalyst
concentration (mg/L), H2O2 dosage (mM) and reaction time (min) on synthetic dye water treatment, in terms of
COD and dye removal efficiencies. Post treatment of microfiltration with cellulose acetate has been conducted.
The effect of parameters like pH, flow rate was studied. The result shows that, after combined treatment on
optimum combination of parameters, at pH 3 and flow rate of 0.15 ml/sec the maximum removal of COD was
81.3%, and the maximum Dye removal was 89.6%.

Keywords: Cellulose Acetate, Heterogeneous -Fenton, Microfiltration

I INTRODUCTION
The textile dyeing industry consumes large quantities of water and produces large volumes of wastewater from
different steps in the dyeing and finishing processes. Wastewater from printing and dyeing units is often rich in
colour, containing residues of reactive dyes and chemicals, such as complex components, many aerosols, high
colour, high COD and BOD concentration as well as much more hard degradation materials. The toxic effects of
dye stuffs and other organic compounds, as well as acidic and alkaline contaminants from industrial
establishments on the general public are widely accepted. At present, the dyes are mainly aromatic and
heterocyclic compounds, with colour display groups and polar groups. The structure is more complicated and
stable, resulting in greater difficulty to degrade the printing and dyeing wastewater [1]
Advanced oxidation processes (AOPs) especially the fenton process have been described as a promising option
to remove persistent pollutants from contaminated water when conventional water treatment processes are not
efficient enough. The heterogeneous Fenton processes with lower cost and friendly with the environment can
overcome those disadvantages of the homogeneous Fenton processes [2]. In heterogeneous solid catalysts, the
iron ions are ‘immobilized’ on the solid supports or within the structure and in the pore/interlayer of the
catalysts. As a result, the catalysts can maintain its ability to generate hydroxyl radicals from hydrogen peroxide,
and iron hydroxide precipitation is prevented. Besides showing limited leaching of iron ions, the catalysts can be
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easily recovered after the reaction, and remain active during successive basis of minerals or iron containing solid
waste products such as kaolin, pyrite ash, fly ash and red mud. Fly ash is an industrial solid waste of burning
power plants. Fly ash causes serious environmental pollution. Currently, fly ash can be used as additives or
constructionmaterials, sorbents or catalysts forthe oxidation of H2S, methane, sodium sulfite, decomposing dye
[3].
Individual approach in reducing COD level shows high tolerance but the combination technique would give
better performances. The precipitates formed after HF can be efficiently removed by a micro filter. Media like
quartz, cellulose acetate, kaolin have been adopted as the major microfiltration membrane. Cellulose Acetate
membranes offered a good combination of rejection, fouling resistance, and the ability to tolerate continuous
chlorine up to 1.0 ppm [4].
The study thus investigates the potential of HF process and microfiltration as a combined treatment for removal
of dye in textile waste water.

II METHODOLOGY
2.1 Sampling of real textile wastewater
Three samples of untreated real textile wastewater were collected at different intervals from Cannanore
Handloom Exports. They were stored at 4 oC and analysis was done for all the samples collected. The average
values of the characteristics of untreated real textile wastewater are shown in the Table 1.
Table 1 Characteristics of untreated textile wastewater

Analytical Parameters

Value

COD (mg/l)

1050

BOD (mg/l)

380

pH

11

Turbidity (NTU)

41

Sulphide (mg/l)

30

Chloride (mg/l)

145

Hardness (mg/l)

130

Total Suspended Solids(mg/l)

48

Total Dissolved Solids (mg/l)

800

2.2 Preparation of Synthetic Wastewater
The synthetic wastewater was simulated towards the characteristics of a real textile dyeing effluent. Dyes were
mixed in distilled water along with various chemicals like levelling agent, lubricant and wetting agent. The
composition of the dye and various chemicals used in the synthetic sample preparation are given in the Table 2.
After the preparation of synthetic sample, the parameters like COD, Biochemical Oxygen Demand (BOD),
turbidity, sulphide, chloride, hardness, alkalinity, Total Suspended Solids (TSS), and Total Dissolved Solids
(TDS) were experimentally found out in the laboratory.
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2.3 Chemicals and Materials
The reactive dye Ramazol Turquoise blue was provided by Cannanore Handloom Exports textile industry in
Kannur, and was used without further purification.Fly ash was collected from the Geotechnical Lab of GEC,
Thrissur. Microfiltration cellulose acetate membrane of pore size 5 micron and surface area of 0.027 m2 was
purchased. All the chemical substances used in the experiment were of reagent grade. Sulphuric acid was used
to adjust the initial solution pH.
Table 2 Composition of synthetic textile wastewater

Compound
Ramazol
(Dye)

Turquoise

Quantity
blue

Na2CO3

33 mg/l

0.66 g/l

NaCl

0.7g/l

NaOH

0.63g/l

starch

1.44g/l

Na2S2O3

0.34g/l

1N H2SO4

1 ml

2.4 HF Experiment
Catalyst was prepared supporting the metal by the incipient impregnation method. 6 g of FeSO 4·7H2O dissolved
in 20 mL of distilled water. After that, 10 g of fly ash added to the solution. The mixture stirred in water bath
and heated at 100 ºC until the water completed evaporates. The sample dried at 100 ºC in an oven overnight.
The catalyst samples obtained after heating at 500 ºC for 4 h [5].
The chemicals used in the experiment include 1N H2SO4to adjust the pH 30% H2O2 to generate peroxide
radicals. 0.1N Sodium bisulphite (NaHSO3) was added to stop the reaction of H2O2.
The HF experiment was carried out in a glass beaker of capacity 1L. The volume of the sample used was 250
mL. Then a given weight of prepared catalyst of fly ash and was added and mixed very well with wastewater for
10 min. and Given volume of H2O2 was added. The experimental setup was placed in orbital shaker. The
reaction time starts with the addition of H2O2 and the reagents has to be thoroughly mixed. When required
contact time is reached, 0.1N Sodium bisulphite (NaHSO3) was added to stop the reaction of H2O2.
The factors influencing the Fenton reaction are pH, catalyst concentration and concentration of H 2O2 and the
reaction time. Several trials were done based on these factors. Range of variables is fixed based on previous
study as shown in Table 3.
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Table 3 Limits of Heterogeneous Fenton [5, 6]
Parameter

Limits

pH

2

5

Catalyst Concentration(g/L)

0.1

6

H2O2 Concentration (mM)

4

16

Reaction time (min)

30

180

2.5 MF Experiment
The setup mainly consists of two parts- a feed tank, a cross flow filtration unit. The overall process feed
chamber capacity were 8L. The filtration unit was a spiral hollow wound membrane. The membrane module
was kept within a container with an inlet and an outlet of capacity 1.8 L. The experiments were carried out at
and 3 different pH. The pH process was adjusted to the required pH by adding dilute 0.1M H2SO4. Many of the
systems of separation use pressure gradient as the main driving force, but here gravitational force was taken as
the main driving force. And a head of 6 cm was kept in feed chamber throughout the study. These pretreated
samples are passed through the container which contains the membrane and the outlet concentrations are
measured at different stages using spectrophotometer. Permeate was collected every ten minutes and its COD
and absorbance was measured. Filtration was carried out until dye concentration reached the constant limits. On
completion of one set of analysis the used strip of cellulose acetate membrane was regenerated using sodium
bicarbonate and trypsin solution.

III RESULTS AND DISCUSSION
3.1 HF Experiment
The factors influencing the Fenton reaction are pH, catalyst concentration and concentration of H 2O2and the
reaction time. Several trials were done based on these factors. The optimized condition of HF process using Fly
ash is shown in Table 4.
If continue to increase the amount of catalyst, the performance not increase significantly but it even tended to
decrease as shown in (1). The effectiveness of the treatment almost remained unchanged after 90 min of
treatment at all levels of catalyst. It may be due to the self-scavenging of OH radical by converting it to
hydroxyl ions during oxidation of Fe2+.
Fe2+ + OH⃰ → Fe3+ + OH-

(1)
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Table 4Optimized condition of HF process
Parameter

Value

Catalyst Concentration
(g/L)

0.5

pH

3

H2O2 Concentration
11.02
(mM)
This is consistent with the proved opinion that the optimum pH of Fenton oxidation mostly falls in the pH range
of 2.5 to 3.5. In heterogeneous catalysis, the main source of OH⃰ radicals in Fenton type processes is the
catalytic decomposition of H2O2. The low efficiency of applied heterogeneous process at pH 2 could be
attributed to the stabilization of H2O2 that can form oxonium ion ( H3O+) by solvating a proton asshown in (2).
An oxonium ion makes hydrogen peroxide electrophilic to enhance its stability and presumably to reduce
substantially the reactivity with ferrous ion.
H2O2 +H+→H3O2+
On the other hand, the reaction of hydrogen peroxide with Fe
complex species [Fe(H2O)6]

2+

and [Fe(H2O)6]

3+,

(2)
2+

is seriously affected due to the formation of

which reacts slowly with hydrogen peroxide. In addition, the

scavenging effect of the OH⃰ radicals is also occurring.
The decrease in performance of a large concentration of hydrogen peroxide can be explained by hydroxyl
radicals partially consumed by the (3) [7,8].
H2O2+ HO⃰

HO⃰2 + H2O

(3)

Pretreatment has been conducted using HF using Fly ash at optimized condition. Pretreated textile waste water
had COD and Dye removal of 63.3% and dye removal 75% respectively. The COD and BOD values reduced to
480 mg/L and 152 mg/L respectively. But these values not lie in the permissible limits of water standard.

3.2 MF Experiment
Separation experiment was performed using the filtration set up previously described using cross flow filtration
technique. Feed solution was allowed to flow under gravity and whole module was perfectly sealed to avoid
leakage. For the experiments, liquid feed was filtered at different pH and flow rate. Effluent of Heterogeneous
Fenton using fly ash is adopted as the feed solution.
3.2.1 Effect of pH
pH is one of the strongest factors influencing the performance of the decomposition of organic matter in
microfiltration techniques. Experimental results in 60 min collecting time and flow rate of 0.15 ml/sec are
shown in Fig. 1 and Fig. 2. Experiment is conducted in pH 6, pH 7 and pH 8. The experimental results show
that neutral environment is favourable for both dye and COD removal. The effect of the treatment tends to
decrease in acidic and basic pH. The permeate flow was lowest at neutral pH compared to the rest, because the
mechanism of flocculation of dye particles. This larger size flocculated dye particles cannot penetrate easily
through the micro pores. So passage of dye particles gets blocked. But flocculation was less at acidic and basic
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solution. This will lead to the higher permeate flow rate and less rejection of dye particles [9].

% Dye removal

Fig. 1 Effect of pH on COD removal (at feed flow rate 0.15 ml/sec)

100
90
80
70

pH 6
pH 7
10 30 50 70

pH 8

Collecting time (min)
Fig. 2 Effect of pH on Dye removal (at feed flow rate 0.15 ml/sec)
3.2.2 Effect of Flow rate
Feed solution was allowed to flow under gravity. Experimental results in 60 min collecting time and at pH 7 are
shown in Figure 3 and Figure 4. Experiment was conducted in different flow rate 0.15 ml/sec, 20 ml/sec, 55
ml/sec. Flow rate value selected on the basis of operating conditions of valve. The average percentage of
rejection would be lower as the higher flow rate as stated in any membrane separation theory.
It was observed that the highest rejection percentage was at the feed flow rate of 0.15 ml/sec. It started with
81.8% and the rejection ended up at 89.6%. Overall, it was reasonable to conclude that the higher the flow rate,
the higher would be the driving force which pushed the particles through the membrane pores. Thus, the

% COD Removal

formation of cake on the membrane surface would be minimized and lowered the percentage of rejection [9,10].

100
50

0.15 ml/sec
20 ml/sec

0
10 30 50

55 ml/sec

Collecting time (min)
Fig. 3 Effect of flow rate on COD removal (at pH 7)
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% Dye removal

95
90
85
80
75

0.15
ml/sec

0

50

20
ml/sec

100

55
ml/sec
Collecting time (min)

Fig. 4 Effect of flow rate on Dye removal (at pH 7)
Thus microfiltration is optimized for COD and colour removal and the optimum parameters are obtained as 0.15
ml/sec influent flow rate and at pH 7. At pH 7, maximum dye removal was 89.6% and CODremoval was 81.3%.
The pretreated wastewater was treated using microfiltration using cellulose acetate membrane at a pH 7and at
a flow rate of 0.15 ml/ sec. Table 5 shows the characteristics of treated wastewater.

Table 5 Characteristics of treated wastewater

Parameter

After HF&MF

BOD (mg/L)

76

COD (mg/L)

244

pH

7.2

TSS (mg/L)

14.4

TDS (mg/L)

200

Chloride (mg/L)

30

Turbidity (NTU)

10

Hardness (mg/L)

32.5

Sulphide (mg/L)

3

IV CONCLUSIONS
Water pollution from textile dyeing industry becomes a matter of concern owing to significant organic matter
and dyeing agents that produce colour and high amount of COD that is found to be toxic to biological life. A
chemical treatment HF followed by a physical treatment of microfiltration can be used to treat textile
wastewater effectively.
Initially, potential ability of fly ash as catalyst in HF process was determined. Reaction is optimized for COD
and colour removal and the optimum parameters are obtained as 0.5 g/L catalyst concentration, 11.02mM H 2O2
concentration, 90 min. reaction time and at pH 3. The COD and colour removal of 63.3% and 75% in the case of
fly ash. Thus solar HF is an effective pretreatment for textile wastewater.
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Microfiltration was done as a post treatment to HF to find out the efficiency of treatment of textile waste water.
Microfiltration was carried at 3 pH and 3 flow rates. The filtration process shows maximum efficiency at pH 7,
feed flow rate of 0.15ml/sec. At these conditions, 89.6% dye removal and 81.3% COD removal are obtained.
COD removal of 78.3 % and 81.8 % dye removal was obtained with regenerated membrane Thus,
Microfiltration with cellulose acetate membrane was found to be an effective post treatment method for dye
removal. The treated wastewater can be discharged to into irrigation water since it meets the standards of
Environmental protection act 1986.
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ABSTRACT
Landfilling although is a popular and economical method of solid waste disposal is associated with the risk of
environmental degradation due to inherent problem of leachates. Leachate continues to be of concern especially
when it comes into contact with ground water and surface water. Thus a proper treatment of leachate is essential
prior to discharge of leachate into surface and subsurface environments. Advanced oxidation methods have proven
to be one of the successful methods for treating the leachate. In the present study, the viability of sulphate radical
based oxidation is used as a pretreatment to enhance biodegradability of matured leachate followed by biological
treatment using Membrane bioreactor. The combined effect of chemical and biological treatment was found to be
successful in removing 91.6 % COD and 99% ammonia nitrogen when the persulphate was temperature activated at
900C

Keywords : Leachate,Membrane Bioreactor,Persulphates, Sulphate Radical, Thermal Activation.

I INTRODUCTION
Sanitary landfilling is the most common way to eliminate solid urban wastes[1]. The most common solid waste is
municipal solid waste which is known as garbage that mainly comes from residential and commercial complexes.
Landfill leachate is a liquid that is mainly produced by the rain which falls on the top of the landfill. The rainwater
infiltrates into the garbage and generates physical mixing and chemical reactions with the components existing in
the waste.[2].Leachate usually contains high concentrations of ammonium, organic matter, toxic compounds and
heavy metals [3].The quantity of leachate depend on rainwater percolation through wastes, biochemical processes in
waste's cells, the inherent water content of wastes and its degree of compaction into the landfill tip. The production
is generally greater whenever the waste is less compacted, since compaction reduces the filtration rate [4]. The
major fraction of old or biologically treated leachate is large recalcitrant organic molecules that are not easily
removed during biological treatment. So that, in order to meet strict quality standards for direct discharge of leachate
into the surface water, a development of integrated methods of treatment, i.e. a combination of biological, chemical,
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physical and membrane process steps, are required.AOPs remove the pollutants by the degradation process [5].
Advanced oxidation processes (AOPs) are one of technologies which involves the mechanism of highly reactive
radicals generated such as hydroxyl radical and degradation of contaminants by the oxidants. The oxidation of
organic compounds by persulphate (PS) ie S2O82- has been studied as an alternative to conventional advanced
oxidation processes (AOPs) which are based on highly reactive HO.- (E0= 2.7 V). PS decomposes to the sulphate
radical anion (SO4.-) which is a strong oxidant with a redox potential of 2.5-3.1 V, depending on heat, UV and pH
conditions of aqueous solution. [6]. Today, the use of membrane technologies either as a main step in a landfill
leachate treatment or as a single post-treatment step has shown to be an indispensable means of achieving
purification [7]. Membrane bioreactor (MBR) is the combination of membrane process like microfiltration or
ultrafiltration with a suspended growth bioreactor. The Bioreactor provide controlled environment for the production
of metabolites which can help to achieve the optimal growth of microbes[8].Zhong et al., (2016), conducted batch
and column experiments to evaluate the feasibility of using persulfate oxidation to treat groundwater contaminated
by landfill leachate (CGW).Persulfate was observed to be superior to H2O2 and permanganate for degradation of
total organic carbon (TOC) in the CGW. Biodegradation could cause partial removal of TOC in CGW. In contrast,
persulfate caused complete degradation of the TOC in the CGW or aged CGW, showing no selectivity to the
contaminants. Deng et al., (2011) study to apply a sulfate radical based advanced oxidation process (SR-AOP) to
treat a mature leachate, with an emphasis of concurrent removal of refractory organics and ammonia. In this study,
all the experiments were run in a batch reactor with temperature control.The COD removal rates were 79% and 91%
at pH 8.3 (no pH adjustment) and 4, respectively; and the ammonia nitrogen removal reached 100% at pH 8.3 or
4.Wang et al (2014) investigated the nitrogen removal pathways and nitrogen-related functional genes in on-site
three-stage aged refuse bioreactor (ARB) treating landfill leachate. It was found that on average 90.0% of COD,
97.6% of BOD5, 99.3% of NH+4–N, and 81.0% of TN were removed with initial COD, BOD5, NH 4–N, and TN
concentrations ranging from 2323 to 2754, 277 to 362, 1237 to 1506, and 1251 to 1580 mg/L, respectively.From the
previous studies, sulphate radical based oxidation was found to be effective in removing organics and ammonia
nitrogen and was also found to be effective in enhancing the biodegradability. In order to effectively treat a leachate
a combination of physical, chemical and biological treatment are necessary. Membrane bioreactors are found to
effective for biological treatment of waste compared to conventional biological processes. In the present study the
effectiveness of advanced oxidation using sodium persulphate combined with biological treatment using membrane
bioreactor was investigated.

II METHODOLOGY
2.1. Leachate Sampling and Characteristics
The landfill leachate sample was collected from Municipal Solid Waste Disposal Facility at Brahmapuram, Kochi.
Samples were collected in plastic bottles and were stored in refrigerator at 4°C. Following parameters were
investigated to ascertain the characteristics- BOD, COD, Ammonia nitrogen, BOD/COD ratio, pH, Turbidity,
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Chloride,TDS. Average values of these parameters were ascertained as shown in Table 1.

III EXPERIMENTAL PROCEDURES
3.1 Pretreatment by thermally activated persulphate
Optimizing parameters on synthetic sample bypreparing synthetic waste water having characteristics resembling
original sample was done for use in further processes by trial and error. Composition of the synthetic leachate
(SL) was determined based on literature data [9] with the objective of obtaining a leachate composition
representative of sample leachate. The optimum conditions obtained were at pH of 3, contact time 75 minutes
and S2O82-/CODidosage ratio of 2:1.
Since persulphate was found to show limited removal rates without activation, it was essential to enhance the
performance using some activation mechanism. Persulphate on activation by heat, UV, trace metal ions etc is
found to enhance the removal efficiency. Hence effect of temperature is also studied. At optimum pH, S 2O82/CODi ratios and contact time, effect of varying temperatures of 27, 40, 50, 60, 70, 80 and 90 OC was studied on
original leachate. The best temperature was thus estimated. The sample was pretreated under optimal conditions
of pH, contact time, dosage and temperature before biological treatment.

3.2 Biological Treatment Using Membrane Bioreactor
Bio sludge collected from a secondary sedimentation tank was used as inoculums for the bioreactor system after
acclimatizing with leachate for 1 month. The MLSS concentrations are measured frequently and sludge is
loaded such that MLSS concentration falls within the range 10000-20000 mg/l.

The external membrane

bioreactor consists of bioreactor and membrane filtration. The reactor is to be operated in batch mode which was
filled with 0.5L sludge and 2.5L leachate. The optimum HRT was obtained by analyz ing the COD removal
obtained in each day. After the optimum HRT was obtained, mixed liquor was allowed to settle for 30 minutes.
The supernatant from the bioreactor was passed through the hollow fibre membrane module using a pump of
capacity 0.7 lpm. The treated effluent was collected and analyzed.

IV. RESULTS AND DISCUSSIONS
4.1 Initial Characteristics of Leachate
The collected sample was thawed to room temperature before the tests were conducted. The initial characteristics of
the sample are given in Table 1. The main characteristics studied were COD, Ammonia nitrogen and BOD values.
The parameters like pH, Turbidity, Chloride, TDS and TSS were also ascertained. The average values of BOD and
COD were 12,408 mg/L and 88,000 mg/L which indicates that the sample was heavily polluted. BOD/COD ratio
was 0.141 which indicates that leachate was mature and is not amenable to biological treatment. In order to improve
the biodegradability, pretreatment was necessary.If the BOD/COD ratios are more than 0.3 sample is said to be
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young and amneble to biological treatment.

Parameter

Average

characteristics

of

original sample
BOD mg/L

12,408

COD mg/L

88,000

BOD/COD

0.141

Ammonia Nitrogen mg/L

1780

Nitrate mg/L

1.4

pH

4.81

Turbidity

1328

TDS mg/L

18,590

TSS mg/L

8635

TABLE 1 CHARACTERISTICS OF LEACHATE SAMPLE FROM BRAHMAPURAM

4.2 Results of Pretreatment Using Sodium Persulphate on Original Sample
The original leachate sample was pretreated with conditions obtained optimal on synthetic leachate (Initial pH 3,
dosage ratio of 2:1, 75 minute contact time at ambient temperature). The results showed a removal percentage of
36.36% COD and 56.5 % Ammonia nitrogen. The results are presented in Fig. 1. Limited removals may be
attributed to the limited oxidation potential of persulfate alone against high organic concentration in leachate.
Persulfate anion can act as a direct oxidant, its reaction rates are limited for more recalcitrant contaminants. Heating
.

activate persulphate to produce sulphate free radical SO4 - so that the organics in landfill leachate are mineralized

Percentage Reduction (%)

(Deng and Ezyske, 2011).
Effect of oxidation on Original leachate
55.05
60

40

36.36

COD

20

Ammonia
Nitrogen

0
COD

Ammoni

Parameter

Fig. 1 Effect of oxidation on original leachate
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4.3. Effect of Temperature on Oxidation Reactions
Thermal activation is one of the activation methods widely used for the generation of sulfate radicals from persulfate
anion. Under thermally enhanced conditions, the persulfate ion can be converted into sulfate radicals. Persulfate
salts readily dissociate in water to form the persulfate anion (S 2O82-), which has a strong oxidation potential (Eo=
2.01 V) but reacts slowly with most contaminants of concern. Therefore, the activation of persulphate is essential in
improving the removal of the total organic load, specific phenolic micropollutants, and nitrogen compounds during
landfill leachate treatment [10].

Fig. 2 Effect of temperature on oxidation
Persulfate is usually chemically or thermally activated to generate the reactive oxygen species sulfate radical (SO 4•-),
a more effective oxidizing agent than persulfate (Eo = 2.6-3.5 V). Fig.2 shows effect of varying temperature on
removing COD and Ammonia Nitrogen in original leachate sample.It was observed that with an increase in
temperature, removal efficiencies also enhanced. This is because the persulfate anion was thermally activated
according to eqn. 1[11]
.

S2O82−→ 2SO4 − (30°C < T < 99°C)

(1)

.-

SO4 may initiate production of other intermediate highly reactive oxygen species (ROS) such as hydroxyl radicals
(OH.) as shown in eq 2 and 3 respectively

.-

S2O82-→ 2SO4 (2)
SO42-+ H2O→HSO4-+ OH-

(3)
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These ROS can initiate a series of radical propagation and termination chain reactions where organics are partially
and even fully decomposed. To maintain a high treatment efficiency, heat was required. In fact, fresh landfill
leachate has a high temperature due to the heat release from anaerobic digestion of solid wastes within landfills.
Another potential energy source is biogas (e.g. CH 4) produced during land-filling, which may be utilized to
sustainably support thermal for leachate treatment [10].

TABLE 2. CHARACTERISTICS OF PRETREATED ORIGINAL
Parameter

Value

BOD

9120 mg/L

COD

24000 mg/L

BOD/COD

0.38

NH3-N

430.56mg/L

Nitrate

4.9 mg/L

Turbidity

733NTU

TDS

19000mg/L

TSS

4000 mg/L

SAMPLE

It was observed that significant reduction in COD, BOD, Ammonia nitrogen occurred BOD/COD ratio showed an
increase from 0.141 to 0.38 indicating that the sample is now susceptible to biological treatment

4.4. Biological Treatment using Membrane Bioreactor
pH of the leachate sample pretreated under optimal conditions and temperature 90 0C and was adjusted to 7. It was
then mixed with biosludge acclimatized for one month. MLVSS was adjusted to 20g/L. The mixed liquor was given
aeration and COD removals were measured each day to ascertain the hydraulic retention time. Fig 3 shows the COD
removals at different days.

Fig.3 HRT of sample pretreated at 900C
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It was observed that COD values reached a steady state on 3 rd day for the sample pretreated at 900C. Hence HRT for
sample pretreated at 900C was taken as 3days

TABLE 3.CHARACTERISTICS OF SAMPLE AFTER PRETREATMENT AND AFTER
BIOLOGICAL TREATMENT
Parameter

After

After

Percentage

Pretreatment

Biological

removal

Treatment

(%)

and
Filtration
BOD

9120

440.4

95.17

24000

2000

91.67

430.56

2.15

99.50

4.9

2.19

55.3

733

8

98.90

TDS ppm

19000

1570

98.7

TSS mg/L

6000

62.5

98.4

pH

7

5.6

-

mg/L
COD
mg/L
NH3-N
mg/L
Nitrate
mg/L
Turbidity
NTU

The results indicated that almost 90% and more removal percentages was seen in most parameters ascertained. COD
removals of about 91 % were seen while BOD removals of about 95% were observed. Overall removal percentage
of treatment process was found to be more than 95% in removing almost all the parameters.

V CONCLUSION
The effect of sulphate radical based oxidation process combined with biological treatment process in treating highly
polluted landfill leachate was studied. Based on the study it was observed that sodium persulphate was effective
oxidant for removing COD and increasing the BOD/COD ratio of the matured leachate sample to make it suitable
for biological process. Optimum parameters for application of oxidant was found to as pH of 3, S 2O82-/CODi of 2:1,
75 minutes contact time.
However only limited removals were observed in the case of original leachate sample suggesting that activation of
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persulphate was necessary to generate sulphate radicals to degrade much recalcitrant contaminants. High
temperature generally favoured higher removal rates.

At about 900C about 72% of COD and 76% Ammonia

nitrogen removals were observed in addition to a decrease in turbidity and TSS. An increase in TDS values were
observed after pretreatment possibly due to Na+ ions from sodium persulphate. However biological treatment could
effectively remove organic fraction of TDS. The end product of oxidation, sulphate ion (SO 42-) is inert salt and not
harmful to environment as it is not considered as pollutant [15].Thus advanced oxidation using activated persulphate
can be combined with membrane bioreactor to effectively reduce the strength of leachate. The effluent of treatment
was not allowed to discharge to the environment yet due to the inability to reach the discharge standard limits. So
further post treatment is recommended for meeting the standards of disposal.
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Abstract
The main purpose of the present research paper is to identify the major problems, encountered by the employees
of various private sector banks in Jammu while performing their duties in their respective banks and the
researchers also tries to develop the strategies that may help in increasing the employee commitment and also
help in increasing the level of employee job satisfaction. The rationale of this research is to find out the key
factors which play a pivotal role for the satisfaction of the employees i.e. quality of work life, monetary and non
monetary rewards, training and development, performance appraisals and workers participations. These factors
help in formulating the effective strategies and through strategies; efficiency takes place in the management
process. This present research paper is based on theoretical considerations, a model was proposed linking the
employee job satisfaction constructs. The survey was conducted in 2015- 2016 and covered 100 employees
within the territory of Jammu in Jammu and Kashmir. Through this survey we find a strong positive relationship
between workers participation and all other factors.
Attitude affects behavior and the attitude of employees is mostly get influenced with job satisfaction, job
involvement, and the commitment towards organization. Most of the research studies have found that Job
satisfaction, salary of an employee, work place, and up gradation in technology are main factors that affects
employee’s behavior in any organization. (Roussel and Igalens, 1999; Brewer et al., 2008). The employee
satisfaction is most of the time dependent upon interpersonal skills, working environment, salary, succession
planning, relations with peers, superiors and subordinates. These determinants bring positive feelings and some
time negative felling among the employees. Employees with increased and high job satisfaction definitely have
encouraging feelings about the work and vice versa.
Attractive job given that guidance, variety of surprises (Bonus), freedom, and control make happy most the
employees. The majority of employees have a preference work that is tough condition. Happy workers are
productive workers. Incentive increasing the efficiency of employee and recognition enhanced the confident for
the employee. It is important that organizations monitor employees’ attitudes. For this purpose attitude, surveys
are most popular method. Using attitude surveys provides top management with valuable feedback on how
employees perceive their working conditions. (Beer, Specter, Lawrence, Mills & Walton,1984). Physical and
social facets involve in execution surroundings either the work is physical or cognitive type. Working
circumstances is very important for satisfaction it includes work place, set aside lighting, interferences, thermal
environment, and office equipments. Organization performances increase due to good sitting environment.

111 | P a g e

Management must concern on work place setting to enhance employee’s capabilities. Management provides
such kind of ergonomics setting to their employees so they feel ease in performing work activities that is easily
changeable and transferable. Communicating and coactions also better in workplace between employees and
departments. Broad (2007) described that to achieve the organizational quantitative and qualitative goals and
enhancing employee’s performance effective intrinsic and extrinsic incentives must be given to employees.
Monetary, non- monetary benefits (given to employees), recognizing their work and developing good and
healthy employee and employer’s relationship is a key factor in motivating employees to work hard. Intrinsic
motivation is achieved by accomplishing personal goals and objectives, which motivate employees and enhance
job satisfaction. Employee Reward System must be integrated and supportive with the corporate strategic
objective; further reward system must be unbiased and discourage interdepartmental and organizational
differences. (Gomez-Mejia and Balkin, 1992). Encouragement of employee’s performance and creating sense of
ownership in achieving tasks different business setups have been using various incentives, reward and pay
system (Cameron and Pierce,1977).
Team work is another concept used by organizations for improving employee’s performance, teams and groups
define work boundaries, limit and streamline scope of work and give the direction to the team members for
achievement of team goal which is integrated with the achievement of organizational goal (Parker and Wall,
1998). Successful and effective team depends upon different factors i.e. composition of team, record of
accomplishment and integrity, financial soundness, educational background and experience; further team
working is not suited to all kinds of jobs (Cameo et al., 1993; Gradstein, 1984). Employees are key resource of
any organization. Organization invest lot of capital on employees in the form of organizing training and
development sessions and seminars, further foreign training sessions are also arranged for executives and
directors of organizations, this increases employees skills which in return increase the efficiency and
effectiveness of the employees which results in increased in organizational productivity (Knoke & Kalleberg).
Thus, need to experiment these factors in less developed country similar to Pakistan where workers are face
different working situation by work burden, fewer economic support, and centralize structure of strategy
making. This study know that the satisfaction of employee job purpose to examine the impact of justice of
actions, training and development, workplace environment, reward recognition and team work, on employee job
satisfaction.

II. LITERATURE REVIEW
2.1 Employee job satisfaction
Employee job satisfaction (EJS) is the feelings and thoughts of employees about their work and place of work.
In result, job satisfaction is all about to satisfy the one’s needs in working place (Togia et al., 2004). Bodur
(2002) stated that there are some factors, which are related to job satisfaction that is work substances, age, sex,
educational level, work place environment, location, colleagues, income and timing of work. For the purpose of
employee satisfaction many theories have been developed. The most important theory is Maslow’s need theory.
It is based on human hierarchical needs. On the other hand, job satisfaction relates to significant conventional
views, which are formulated via Mausner and Herzberg (1959). Maslow’s theory is based on fundamental and

112 | P a g e

external element such as accomplishment, acknowledgment, duty, pay, plan, interpersonal interaction,
management, and operational atmosphere.

2.2 Workplace Environment
Workplace, facets of employees and job discipline are related to working situations. Organization tasks and job
activities training, capabilities, utilization, health, secure and working period is deal in it. Wellsituated
workplace, airing, illuminating and temperature, prominent, beneficial, neater work places and office places are
consider in physical working circumstance (Ceylan, 1998). Employees want relax and ease surroundings and
these factors regulate on employee job satisfaction. Organization gains employee satisfaction by supplied this
environment. Physical job conditions primarily ascribed on low job satisfaction levels (De Troyer, 2000).
H1. There is a relationship between workplace environment and employee job satisfaction

2.3 Reward and Recognition
In employee satisfaction,honor and acknowledgement are known as important component. Maurer (2001)
proposed that organization success associate with employee satisfaction, through honor and respect, and
conceive, these factors are important for job satisfaction (Jun et al., 2006). The research of Pascoe et al. (2002)
identifies that deficiency of acknowledgement and external honor on employees’ work is important for system
moral excellence because in acknowledge on a good job extending “encouragement honor” is chiefly predict in
rules and principals by supervisors. Employee job satisfaction diminishes due to deficiency in recognition and
rewarding. For gaining employees job satisfaction, it is necessary that management of organization foundation
should originate the system that offering rewards and recognition on good work. Flynn (1998) indicated high
intent between employees, rise their team spirit, functioning, motive of the employees can be maintain by
rewards and recognition. The aim of recognition and reward program is to extent employee job satisfaction and
set a system to compensate and collaborate it to the employees so that they relate their honor.
H2. There is a relationship between rewards and recognition and employee job satisfaction.

2.4 Teamwork
In groups, employees must have corporate jobs so that they clearly determine the performance of the collective
jobs commonly (Delarue, 2003); the worker and leader both realized the teamwork as mortal task. It is described
that efficient teamwork can prompt employees and amend employees’ jobs in the organization if the employees
work in same prefaces. Execution and self-power, Person liberty, implication, attaching with team members and
satisfaction are the origin to raise employees self-powered and motive through teamwork. Consorting to
consequences of Rahman and Bullock’s (2005) that convinced relation among employees is developed by use of
mutual work. In banking sector, we anticipate the same convinced relation among efficient teamwork and
employee satisfaction. To the achiever of any business efficient teamwork is necessary. As “no man is an
island” complete organization can be, stimulate due to good effects of fertile teamwork and organization can be
lame due to bad effects of deficient teamwork. For efficient teamwork attracting and retaining are requires. For
producing an efficient team it does not matter how difficult it is to tried people work mutually, the team will
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definitely fail without right people for right job. Teamwork is significant either you lead or work in team. In the
banking sectors, we anticipate that convinced relation among efficient teamwork and employees expectations.
H3. There is a relationship between teamwork and employee job satisfaction

2.5 Training and development
Training provides chances to employees’ enhance their knowledge and skills for effective development (Jun et
al., 2006). Trained workers are more satisfy to their job as compared to untrained employees (Saks, 1996).
These training programs positively raise employees’ development that is good for competencies Martensen and
Gronholdt (2001).By getting these training programs employees able to get self assured, evolution of career, and
have positive thought for their companies (Jun et al., 2006). Aim of these training and management programs to
amend employees’ skills and organization potentialities. Organization gets efficient and fertile employees
brought back of their investment to make better their knowledge and capabilities. These programs also
concentrated on employees’ individual and mutual functioning. The concept and execution of these training
programs established on training, management needs, and these needs are discover by training analytical
thinking. The time and money investment on these programs associated with organization delegation (Watad &
Ospina, 1999).
H4. There is a relationship between training and development and employee job satisfaction.

2.6 Proposed Model of the Research According to the given research hypothesis a model is
developed which is as under:
Workplace environment
Reward and recognition
Team work

Employee job
satisfaction

Training and development

III. RESEARCH METHODOLOGY
The current research is descriptive in its nature. Descriptive research can be explained as describing something,
some phenomenon or any particular situation. Descriptive researches are those researches that describe the
existing situations instead of interpreting and making judgments (Creswell, 1994). The main objectives of
descriptive research is verification of the developed hypothesis that reflect the current situation this type of
research provides information about the current scenario and focus on past or present for example quality of life
in a community or customer attitudes towards any marketing activity (Kumar, 2005).

3.1 Sample/Data
To collect the necessary data was used research method on original the scope of research model. Service area
was selected as a perfect research location in Jammu . A sample of 200 respondents will ask to participate in a
self-administered questioner. The study was carried out during the 2015- 2016 organization for employees’
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survey. Samples of 150 staff were picked, however not all employees were able to respond to the questionnaires
and only 100 questionnaires’ were successfully completed. The current study utilizes a non-probability sampling
technique that is convenience sampling. Convenience sampling is a sampling technique that obtains and collects
the relevant information from the sample or the unit of the study that are conveniently available (Zikmund,
1997). Convenience sampling is normally used for collecting a large number of completed surveys speedily and
with economy (Lym et al.,2010).
The main cluster will target to collect the sample data from the working professionals of different banks. The
selection of employees is based on the previous results of the studies on employee job satisfaction. The rationale
for this approach was that the study involved several independent variables correlated to the dependent variable
(employee satisfaction and workplace environment). This was done using a five point scale data values
(Strongly agree to strongly disagree) to compute the rating index on each of the indicator established to
influence the overall satisfaction.

3.2. Instrument and Measures
The survey instrument of the current study addresses two major purposes. First, analyze to relationship of
different variables in the adoption of employee job satisfaction. Secondly, to collect information about the
different attributes of the respondents that can be used to understand the variation of different categories. The
survey instruments contain two sections. Section 1 includes different personal and demographic variables. This
section will obtain respondent’s information about Name, Gender, Educational level, Income level and Age.
Section 2 includes latent variables that are important I the current study. These variables include Workplace
environment, Job satisfaction, Teamwork. Training, development, Reward, and recognition .This section of the
study is developed based on the passed literature and already used questioners. The scales of the study were
adopted from the previous literature and published studies. The first variable of the study was workplace
environment have six items and this scale were taken from (Lee, 2006). The next variable is Job satisfaction
having six items was taken from (Daulatram B. Lund, 2003). The next two variables were Reward and
recognition, and teamwork having three and five items taken from (Parvin, Kabir 2011). The last variable is
Training and development having five items.

3.3. Procedure
The questionnaire was distributed among 150 respondents in J&K. These respondents are selected based on
criteria above discussed. The purpose of study and questions were explained to the respondents so they can
easily fill the questionnaire with relevant responses. 100 questionnaires were selected and rest of the
questionnaire was not including in the future analysis due to incomplete or invalid responses. After collecting
the completed questionnaire, these questionnaires were coded and enter into SPSS sheet for further regression
analysis.

3.4. Reliability Analysis
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Over all cronbach’s alpha of all variable are acceptable more than acceptable and recommended value 0.50 by
(Nominally, 1970) and 0.60 by (Moss et al. 1998). this shows that 26 item were reliable and valid to measure the
opinions of employee.
Scale

Item

Cronbach Alpha

Workplace Environment

6

0.667

Job Satisfaction

6

0.694

Reward and recognition

3

0.686

Teamwork

6

0.800

Training and Development

5

0.820

IV. RESULTS AND ANALYSIS
4.1. Profile of the Respondents: Demographic and Personal data such as, educational level, gender, age and
income has been given below.
Category
Percentage
Gender

Age

Income

Education

Male

53.3

Female

46.7

Below 18

5.3

18 – 25

39.3

25 - 35

39.3

35 - 45

8.0

45 and above

8.0

Below 15000 15001

33.3

- 30000 30001 -

30.7

45000

20.0

45001

and

above

16.0

Metric Intermediate

2.7

Graduation

8.0

M.phil/PhD

Master

23.3
51.3
14.7

4.2. Hypothesis testing result
4.2.1. Workplace Environment, Employee job satisfaction: According to the result of study, the variable of
workplace environment has a significant positive relationship with (β=0.233) and (p < 0.000). That means
workplace environment contribute more than 23% to employee job satisfaction
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4.2.2. Reward and Recognition, and employee job satisfaction: The regression result of this study the significant
positive relationship between reward and recognition and employee job satisfaction with (β=0.127) and (p <
0.040) that means reward recognition contributes more than 12% to job employee job satisfaction.
4.2.3. Teamwork and Employee job Satisfaction: The regression analysis of this study the significant positive
relationship between teamwork and employee job satisfaction with (β=0.454) and (p < 0.000) that mean
teamwork contribute more than 45% to employee job satisfaction.
4.2.4. Training and development, Employee job satisfaction: The regression result of this study the significant
positive relationship between training and development and employee job satisfaction with (β=0.231) and (p <
0.001) that means reward recognition contributes more than 23% to employee job satisfaction.

Hypothesis

C.R.

P

RESULTS

Model Variable

Estimate

S.E.

H1

WPS_________JS

0.233

0.062

3.705

0.000

SUPPORTED

H2

RR_________JS

0.127

0.041

2.143

0.030

SUPPORTED

H3

TW_________JS

0.454

0.071

5.711

0.000

SUPPORTED

H4

TD_________JS

0.321

0.053

3.321

0.001

SUPPORTED

Figure 1: Structure model results

WPE
0.548

β =0.233,sig = 0.000

R2 =

RR

β=0.127,sig =0.30
TW
TD

JS

β=0.454,sig=0.000
β=0.321,sig=0.001

V. DISCUSSION
The main purpose of the study is to establish the critical factors of the employee satisfaction and find
the impact of employee satisfaction on employee loyalty in the banking sector in Jammu. Satisfaction
construct contains four main factors, which are named workplace environment, reward and
recognition, teamwork and training and development. In this study, teamwork was found to be the
most important factor on employee satisfaction with the value of its standardized regression weight
being 0.454 (p , 0.000). This result shows that teamwork provides various benefits to organizations
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such as diversification, increased productivity, decreased turnover, knowledge sharing and improved
safety. Workplace environment found another factor which significant influence on employee job
satisfaction of its regression weight being 0.233 (p ,0.000) To regulate the forecaster of physical
workplace environment satisfaction this study used linear fixation analytical thinking. Linear relation
between autonomous variable and subordinate variable simulate linear fixation analysis. Secure
relation between autonomous variable and subordinate variable are designate if the linear relationship
is in straight form. To heighten the initiation and a beneficial organization culture, organization may
formulate a learning environment through training and education. By educate and train the employees.
The third factor which influence on employee job satisfaction being weight 0.321 (p 0.001) on the
conception of employee satisfaction the honor and acknowledgement was consider as the third
significant component. This consequence affirms the study of Jun et al. (2006) and Maurer (2001).
For the advance of employee participation and endure mutual work organizations must originate the
stately reward and recognition systems. Department must honor as intend of accompaniment special
functioning level on the recognition of employee’s effort on excellence work. For the purpose of
employee dedication to TQM execution, organization require qualified quality attempt to measure the
performance. That found in entailment of public sector that both executive leaders and managers
should be cognizant the significant of reward and recognition in service sector. Is 0.127 (p 0.030) but
is also significant influence on employee job satisfaction

VI. LIMITATIONS AND FUTURE RESEARCHES
In study there is some restriction is matter. It is found that straight and convinced relation is sustain among
employee job satisfaction through study and the entire population of service sector in Jamu banking employees
cannot be inferred due to this study access. The sore nature of the field and the possibilities of personal
association even so the large-scale valued surveys are necessary for the selection of case study methodology.
Another restriction on the complete employee satisfaction in the existing literature is the universal accede on the
potential affect of vital component of employee satisfaction, Employee satisfaction and employee allegiance
may not be exclusively specify through these four components. Rather many other components may act upon it
that is out the range of this research.
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ABSTRACT
Biometric system has to deal with all kinds of spoofing attacks. Face spoofing attack prevention techniques must
be reliable against print attack, mask attack etc. In this paper, proposed method works to make spoof attack
more challenging for attackers by adding one extra preventive measure against spoof attack. Proposed method
mainly works against such print attack and mask attack. Most of anti spoofing system prevents system without
checking for liveness thus proposed method checks for liveness of accessing by giving any pre examined but
random face sample to use that and trying to re-login which check for liveness of accessing. Adding extra step
increases difficulties for spoofing. Extra user interface improves security and helps system to use simple method
for anti spoofing rather than using complex methodology.

Index Terms— Face Detection, LBP, Spoofing Attack, Liveness Detection, User Interface, Security

I INTRODUCTION
Spoofing attacks are the attempts to access the system by presenting a copy of biometric trait of user which is
mode of falsifying the data for access within system. In today’s digital era most of systems uses faces for
biometric authentication, but vulnerabilities in system makes spoofing attack possible. Most of techniques are
their which works to prevent spoofing attack, extracting information from acquired images and checking for its
validation is the most common technique. Extraction of information and matching issues are taken care more
than state of liveness while accessing the data. Designing the framework for verification systems under
spoofing attacks, which executes state-of-the-art verification, The framework works for comparison of the
systems depending on the prior probability of the spoofing attacks or the cost of the error rates and helps decide
which combination of verification system, anti-spoofing system and fusion method to use for a given
application[1]. Another approach studies the client specific information used to develop anti-spoofing system
and uses the huge datasets against spoofing attacks and examines the state-of-the-art anti-spoofing features.
Gaussian Mixture Model(GMM) uses available users information to distinguish between real and fake
authentication accesses[2]. Multimodal fusion technique investigates the dynamic detection and rejection of
liveness-recognition pair outliers for spoofed samples in true multi-modal configuration. Fingerprint spoofdetection is also analyzed[3]. For authentication purposes using and assisting several datasets and expressing its
preliminary analyzing on real data sets of spoofing attacks, improves the performance against spoof attack on
fingerprint and face biometrics[4]. Method makes out combination of the facial expressions and the neural
network concept, in a neural-network-based soft biometric face recognition system these facial expressions
gives the persistent base for face validation purposes[5].
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In this paper, proposed method suggest an approach for face spoof detection and its prevention. After
execution of information validation, second face acquisition is performed to test for liveness of authentication
procedure. Proposed method helps to prevent print spoof attack and 3d mask spoof attack. With the help of user
interaction proposed method gives a simple method to prevent face spoof attack.

II BACKGROUND
The spoofing attacks are security threat for the face authentications systems in many modes and the problem of
anti-spoofing has been significantly treated in the past few years. Due to varying attack scenarios and
environment conditions, there is no absolutely superior face anti-spoofing technique. The combination of
liveness features from the image quality-based and motion-based visual cues provides a promising direction to
enhance the generalization and stability of a face anti-spoofing classifier. Multi-cues integration-based face antispoofing approach combines liveness features from three aspects, the image quality feature, the optical flow
based face motion feature, and the optical flow-based scene motion feature. Integration based face anti-spoofing
detection system is proposed for face anti-spoofing which is preventing system from face spoofing attacks[1].
Liveness detection and anti-spoofing algorithms has more importance for many biometric modes. Specific
hardware device can be used to check presence of a living person in front of the system but this approach can
be costly. Combination of multiple modalities could be a safe approach. Most of system uses user’s
information to match the input sample against a stored model. The anti-spoofing systems rarely make use of
information this matching approach helps to use the available information. Face anti-spoofing features handles
the available information of real accesses and spoofing attacks, like texture, quality, motion patterns etc. and
this information helps a lot to decide the real and fake access of images. Method applies suitable anti-spoofing
method which is inexpensive and convenience to use[2].
Spoofing problem are handled either by actively assessing the liveness, or by passively analyzing patterns of
spoofed materials. Among the most common techniques for extracted from single image, texture-based antispoofing methods are statistical features, Power Spectrum Fourier analysis, Ridge Frequency Analysis, Local
Binary Patterns and Local Phase quantization. A fusion method is proposed which extend research into multiple
modalities. This paper investigates 1-median based fusion using outlier detection applied in the biometric setup.
Aggregating of classifier is employed in combining the decision outcomes affects performance of preventing
sppof attack[3].
Spoofing attacks on biometrics is also a topic of research field of liveness detection. Several hardware- and
software based liveness detection systems have been proposed ,Biometric identity verification is needed to be
explored. Proposed method works for biometric identification system which is indirectly working against
spoofing attacks on biometrics. Identity of an enrolled client, and provides his biometric traits to the system. The
claimed identity is then verified by comparing the submitted biometric traits with those stored into the system
database corresponding to the claimed identity. The output of this step is a matching score which is then
compared with a decision threshold. If the matching score is above the threshold, the user is accepted as
genuine; otherwise, user is rejected as impostor[4].
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Accepting facial expression is a way humans communicate with others and react, for a computer to achieve
human-like performance it will have to know what our feelings are and if are expressed by us and not someone
else. Facial expressions in a neural-network-based soft biometric face recognition system and investigating the
improvements it brings to standard face recognition systems and if it makes it less susceptible to spoofing
attacks. Combination of Facial expressions and neural network based soft biometric face recognition system
gives feasible and cost effective system which will prevent system from spoofing attacks. Facial features of an
individual do not change, cannot be forgotten, or lost, a method take help of that and this proposed soft
biometric system could be more accurate than other identification systems because its using persistent base for
validation.[5]
This paper presents the brief introduction of face spoofing prevention and its detection in section I. Section II
discusses background. Section III discusses previous work. Section IV discusses existing methodologies.
Section V describes proposed methodology. Section VI discusses analysis and discussion. Section VII discusses
the possible outcomes and result. Finally section VIII concludes this paper.

III

PREVIOUS WORK DONE

LitongFeng et.al (2016) [1] proposed face anti-spoofing approach combines liveness features from three aspects:
the shearlet-based image quality feature, the optical flow based face motion feature, and the optical flow-based
scene motion feature. Providing a better image quality descriptor. Generalization of the motion-based feature is
analyzed; no motion assumption or scenic model for face anti-spoofing is adopted. A higher face anti-spoofing
classification accuracy is achieved by the proposed approach compared with the state-of-the-art methods
Ivana Chingovska et.al (2015) [2] proposed a anti-spoofing method which uses one of three categories such as
texture based, motion-based and liveness-based. The texture-based features finds the differences in texture
between real accesses and attacks. The motion-based methods examines the movements on the scene which are
unusual for a 3D human face, and uses them as a cue that an attack is being performed. The liveness based
methods try to detect clues of liveness in the scene such as eye-blinking and involuntary lip movements.
Proposed method tries to develop the idea of considering the client identity information when building antispoofing systems and not other complex classifier strategies . Proposed method aims to demonstrate how clientspecific classification can be beneficial even when using simple features, upon which many of the best
performing methods are built.
Peter Wild et.al (2015) [3] proposed a efficient and robust anti spoofing method. Proposed method is
combination of multiple modalities which prevents the spoofing attacks. Proposed method tests the m out of n
samples which are spoofed which helps to highlight the tradeoff between accuracy and security for different
fusion methods, latest datasets are used to analyze these impacts. Score level fusion rule is experienced to get
best fusion method. This paper investigates 1-median based fusion using outlier detection applied in multibiometric setup. And this paper proposes fusion principle known as bootstrap aggregation of classifier. This
technique is combining the decision outcomes of multiple different classifiers. Combination of anti-spoofing
and recognition is proposed and anti-spoofing in fingerprint and face recognition is proposed broadly be
classified into texture based and motion based counter measures.
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B. Biggio Z et.al (2012) [4] proposed an approach to prevent biometric system from spoofing attacks. Using
verification and validation techniques the difference between genuine and imposer user is examined. Proposed
method gives analysis of finger print spoofing and face spoofing, Multi-model biometric system against
spoofing attacks has been defined, Sensors, feature, matching score and decision making these steps are applied.
Robustness against spoofing attacks is proposed in the method which makes this approach effective.
Mihai Gavrilescu et.al (2016) [5] proposed methodology which mainly focused on using facial expressions other
than any technical strategy, thus typically proposed method is divided in sub-blocks such as Face detection, face
segmentation, AU detection, AU classification. BM building. Artificial neural-network for pattern recognition.
The architecture works in two main blocks such as individual expression recognition block and standard
principal component analysis -based face recognition block. To defect expressions effectively expected distance
must be maintained so few distant quantities must be considered which are Vertical distance between eyes and
brows which is used to determine in what degree brows are outlying eyes. Vertical distance from mouth
peripherals to eyes which is used for analyzing various emotions which will be used to detect valid and invalid
faces. Vertical distance from cheek internal extremities to mouth centre which is used with previous distances to
increase accuracy.

IV EXISTING METHODOLOGY
4.1 Image quality and motion cues for face anti-spoofing.
Integration of image quality and motion cues for face anti-spoofing methodologies extracted SBIQF vector
features from a normalized face image. Face coordinates are determined using face detector and aligned with
eyes-location. A face video is collected using the same face coordinates and normalization process as in the
previous step. All different liveness cues are concatenated as a fused bottleneck feature, which is further fed into
the subsequent neural network for liveness detection. False acceptance rate, and False rejection rate are used to
calculate HTER, which is useful to find out associated time required to access database effectively.

The liveness status is finally determined and uses to detect and prevent spoof attack[1].

4.2 Client Identity Information for Face Anti-spoofing
Implementation of proposed method starts with categorizing clients inputs with

the error rates of the

verification system, like False Acceptance Rate (FAR), False Rejection Rate (FRR) and others. Evaluation of
the scores of state-of-the-art client-independent anti-spoofing systems using the aforementioned LBP, LBP-TOP
and MOTION features gets done. The likelihoods of the cohort attack models is examined as follows and is then
used to calculate CLLR as follows,
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The analyzed client-independent classifier is SVM, which is the baseline classifier used in which evaluates the
verification scores, method analyzes the anti-spoofing scores per client[2].

4.3 Face and fingerprint fusion against spoofing attacks.
Implementation of proposed method is done by joint liveness and score pairs is conducted, incorporating
liveness information into decision. Obtained EER results shows more stable results. Proposed method uses own
algorithm for fusing Score and liveness fusion, which gives effective methodology for face spoof detection.
Fusion method used in method is expressed as follows,

Fingerprint liveness detection can also be implemented by using proposed method[3].

4.4 Biometric authentication systems against spoofing attacks.
Users available valid image gets validated with the captured image by user. Both face and figure print matching
is done and datasets used are very useful for this process. Implementation of proposed method is done by
developing chimerical data sets, by randomly associating face and fingerprint images of pairs of clients of the
available five fingerprint and three face data sets. Then data set gets randomly subdivided into five pairs of
training and testing sets. Each training set included 40% of the fake matching scores were computed by
comparing each fake image of a given client with the corresponding template image. Captured value score are
used to find out Likelihood ratio as follows. Also these value scores are used for various relations used to
analysis purpose.

The performance is studied by computing DET curves (FRR against FAR).By this way implementing biometric
system will help to prevent system from spoofing attacks[4].
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4.5 Study on using facial expressions for a face recognition system immune to spoofing attacks.
Data collected from different information resources is then associated with the neural network generators which
are then matched with the available datasets which is useful to detect the valid and spoofed face image.
Technically speaking implementation of method is done in the implementation of processes such as Face
detection, face segmentation, AU detection, AU classification, BM building, Artificial neural-network (ANN)
for pattern recognition. The difference between the outputs values and the expected values is used to determine
the average absolute relative error (AARE) which is defined as follows,

Overall output is then gets analyze with available datasets and efficiency gets checked. Used databases gives
availability of vast number of faces images which is useful for expression analysis[5].

V. ANALYSIS AND DISCUSSION
Spoof detection and prevention techniques mostly works on extracting the information from available images
and processing that information to use that output for validation procedure.Due to this approach the requirement
of quality image acquisition is expected which may increase the cost of procedure. Thus the new approach of
prioritizing the liveness than the secured authentication is needed to accept. If validation of the liveness of
process of accessing system is done initially then the spoof attack detection and prevention efficiency may
increases. Advantages and disadvantages of some of techniques are tabularized below:
Face spoof detection and

Advantages

Disadvantages

prevention technique
Integration of image quality and

Integration-based approach

It is complex to implement

motion

achieves an EER

and implementation cost is

cues

for

face

anti-

spoofing.

also high

Client Identity Information for

Uses client specific information

Incorrect matching score

Face Anti-spoofing

Low cost and convenient to

may misguide results.

use.

Face and fingerprint fusion against
spoofing attacks

Combined fingerprint and face

Difficulties may arise in

recognition.

score and liveness fusion.

Alternative option to sum rules
for combinations.

.

Robustness against spoofing

Difficulties

Biometric authentication systems

attacks.

exact matching score.

against spoofing attacks.

Benchmarked datasets used

Wrong
leads

in

finding

matching
to

score
wrong
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identification.
Study on using facial expressions
for a face recognition system
immune to spoofing attacks

Gives

low

biometric

cost
face

and

soft

detection

execution time must be
managed well.

platform.

TABLE 1: COMPARISON BETWEEN DIFFERENT ANTI FACE SPOOFING TECHNIQUES

VI.

PROPOSED METHODOLOGY

Proposed method works to give more importance to liveness detection process. Database for the procedure is
managed with already collected featured face images of user. Thus after first matching step, framework again
does the face acquisition for liveness testing and then matching procedure is performed. Extra user interaction
just for face acquisition expects more accurate face spoof detection. Proposed framework is shown in following
diagram:

Fig: Proposed framework for Face Recognition & detection of spoofing attack
Proposed algorithm:
Step 1: Face Acquisition.
Step 2: Face feature Extraction form collected face image.
Step 3: Information and Face matching procedure.
Step 4:Proposing lineness face test sample by data mining for effective liveness detection.
Step 5:Required sample shown for Face acquisition for liveness face testing.
Step 6:Feature extraction and face matching.
Step 7:Face spoof detection.
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Proposed method works more to test liveness which minimizes harms of spoof attack. Databases are made ready
for extracting random face test sample for liveness test. Proposed method aims to restricts print and mask spoof
attack which are mostly used for spoofing purposes.

VII.

POSSIBLE OUTCOMES AND RESULT

Giving more importance to liveness test, face spoof detection execution done at early stages of authentication.
Use’s live interaction is improved so that no need to maintain and remember authentication information
because user don’t have to remember or save its face information used for authentication purposes. Thus the
easy and simple execution approach is proposed for face spoof detection and prevention.

VIII.

CONCLUSION

This paper gives approach which works on giving more importance to liveness detection than collecting and
extracting information from collected resources. Simple acquisition and pattern matching procedures are used
for spoof detection and prevention. Print attack and mask attacks are most common in spoof attacks proposed
method restricts both kind of attack.

IX. FUTURE SCOPE
Future work is expected on efficient face acquisition strategies. And strategies to access database values
effectively which will be useful to improve response time.
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ABSTRACT
This study evaluated measures for making comparisons of errors using time series. Many measures of forecast
accuracy have been proposed in the past, and several authors have made recommendations about what should
be used when comparing the accuracy of forecast methods applied to time series data. . In this paper statistical
time series modelling techniques like moving average and least square method are used to study the future
requirement of paddy and wheat and their performances are evaluated in terms of Mean absolute error (MAE),
Mean square error (MSE) and Mean absolute percentage error(MAPE).

Keywords- Least square method, Mean absolute error (MAE), Mean Square error (MSE) , Mean
absolute percentage error (MAPE)and Moving average method

I. INTRODUCTION
Forecasts of agricultural production and prices are intended to be useful for farmers, governments, and
agribusiness industries. Because of the special position of food production in a nation‟s security,

governments

have become both principal suppliers and main users of agricultural forecasts. They need internal forecasts to
execute policies that provide technical and marketing support for the agricultural sector.
Generally forecasting techniques used past or historical data in the form of time series. A time series can be
defined as an ordered sequence of random variables over time . It is the historical record of any activity , with
observation taken at equally spaced intervals. Many measures on forecast accuracy have been proposed in the
past, and several authors have made recommendations about what should be used when comparing the accuracy
of forecast methods applied to univariate time series data. It is our contention that many of these proposed
measures of forecast accuracy are not generally applicable in reality are found infinite or undefined, and can
produce misleading results. The authors like Brockwell and Davis [2],[4] and Michael Lawrence[9] et al.
Recently provides a new series of work on time series forecasting. In this paper, we provide our own
recommendations of forecasting future data of paddy and wheat production of Punjab, India and provide the
future demand of this product and also provide an empirical comparison.
The agricultural sector is facing important global challenges due to the pressure of food demand, increased price
competition produced by market globalization and food price volatility , and the necessity of more
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environmentally and economically sustainable farming. Recently Becker Reshef et al.[ 15] and later S. Skakun
et. al.[3],[15] provided a detail study of wheat production and its forecasting values[11],[16].
Over the past-two decades, many studies have been conducted to identify the appropriate method for finding the
most accurate forecasts for a given class of time series. Such generalizations are important because
organizations often rely upon a single method for data. Thus, it is particularly a problem when trying to specify
the best method for a well-defined set of conditions, Thus it is important to identify which error measures are
useful under given series. Thus error measures play an important role in refining a time series model such that it
will be an accurate forecasting error for a given set of data.
Various time series models were developed by many authors for average yield for the concerned study area.
Moving average method is the most used historical method for forecasting future data. Moving averages are
developed at an average of weighted observations, which tends to smooth out short-term irregularity in the data
series. Moving Average method has the great merit of flexibility involving construction by taking averages of
several sequential values of another time series[10]. It is a type of mathematical convolution. The greater
number of periods in the moving average the greater the smoothing effect. In this regard the authors like
Robert, .J Hatchett [13 ] and Rob, J. Hyndman [14 ],[19] has done an influential work recently.
The least square method is a mathematical optimization technique, which is used to infer the best function
matching relationship between the discrete data by the square of the difference between the measured value and
the actual value[6],[7] . In engineering technology and scientific experiment, the data set is often obtained.
Determining the appropriate function curve according to the data is the main problem of curve fitting in
experimental data processing. Curve fitting method is the most commonly used methods and the fitting of the
piecewise curve is better than the general curve fitting effect . In this regard a lot of work has already been done.
So far, a lot of practical curve fitting methods have been put forward.
Error measurement statistics play a critical role in tracking forecast accuracy, monitoring for exceptions, and
benchmarking your forecasting process[8],[12]. Interpretation of these statistics can be tricky, particularly when
working with low-volume data or when trying to assess accuracy across multiple items[1] . Many measures of
forecast accuracy have been proposed in the past, and several authors have made recommendations about what
should be used when comparing the accuracy of forecast methods applied to time series data[5]. Although
various stochastic and deterministic measures are available in the literature to evaluate the performance of
forecasting techniques, in this paper the MSE, MAE and MAPE are used for our convenience[18],[20]. The
main emphasis of this work is to compare the various forecasting techniques[8]. In this manuscript an attempt
also has been made to forecast the production by using the Moving Average Method and Least Square Method.
The aim is to evaluate the performances in terms of MAE,MSE and MAPE. Finally, we compare the findings
and decide the suitability among the methods MAE, MSE and MAPE and also with the classic methods like MA
and Least square method.
In this paper, a procedure for applying time series analysis to forecast production is described. The moving
average and least square method are applied to our given set of data based on

the production of wheat and

paddy of Punjab. Our study is mainly based on the deterministic measures like Mean absolute error (MAE),
Mean square error (MSE) and Mean absolute percentage error(MAPE).
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Section 2 provides the detail of the source of our data , In section 4.1, the result of moving average is given,
section 4.2 provides detail of evaluating the forecast accuracy based on moving average whereas in section 4.3
the obtained results of the least square method are provided elaborately. Next, in section 5 and 6 detailed
discussion of results are discussed and finally a conclusion is given regarding forecasting procedure.

II. METHODOLOGY
A moving average is a technique to get an overall idea of the trends in a data set; it is an average of any subset
of numbers. The moving average is extremely useful for forecasting long-term trends. We can calculate it for
any period of time. The formula for moving average is

Where

= Forecast for the coming period , n= Number of period to be averaged

In the past period, two or three periods ago and so on respectively .Equal weighting is given to each of the
values used in the moving average calculation. Whereas it is reasonable to suppose that the most recent data is
more relevant to current conditions .The moving average calculation takes no account of data outside the period
of average, so full use is not made of all the data available.
Least squares method is one of the statistical methods used to find out the line of best fit for a model where the
line of best fit is such that it minimizes the sum of squares of the distances of the points from this line. The
points represent observed data values whereas the best fit line will give a statistical model for the process. The
formula for least square method is
= a+bx
Where

= commuted value of the trend , x = independent variable which represents time , a=Value of trend

when x is zero (y intercept) , b= slope of the line. Here „a‟ and „b‟ are constants .Once their values are
determined they do not change. The value of „b‟ represents the amount by which the trend increases or decreases
for each unit of time. The values of „a‟ and „b‟ are computed by solving a set of simultaneous equations,
commonly called normal equations Normal equations are:

In above equations, y represents original values in a time series, N stands for the number of years and x
represents time.
There are many ways to measure forecast accuracy. Some of these measures are the mean absolute error (MAE),
mean square error (MSE) and the mean absolute percentage error (MAPE). These error estimates helps in
monitoring erratic demand observations. In addition they also help to determine when the forecasting method or
no longer tracking actual demand and it need to be reset. The mathematical formulas
Error= Actual value- Forecast value
Mean absolute error =
Mean Square error =
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Mean absolute percentage error =

III. DETAILS OF DATA
In this study we used the data of wheat and paddy production for the period 2005-06 to 2016-17.Data obtained
from Punjab Mandi Board, Mohali, Chandigarh. Moving average and Least square methods are applied and
their performance evaluated in terms MAE,MSE and MAPE.

Table(1):Recorded wheat and paddy production data of Punjab Mandi Board , Mohali , Chandigarh

S.NO.

YEAR

PADDY(In lakh tones)

WHEAT(In lakh tones)

1

2005-06

25.18

10.53

2

2006-07

28.61

10.52

3

2007-08

26.42

12.6

4

2008-09

36.01

18.4

5

2009-10

41.31

16.69

6

2010-11

40.7

16.95

7

2011-12

33.54

17.51

8

2012-13

37.92

22.08

9

2013-14

37.12

20.24

10

2014-15

36.8

22.07

11

2015-16

35.6

15.9

12

2016-17

36.5

18.95

IV. RESULT ANALYSIS
In this section, we used the data for wheat and paddy production for the period 2005 to 2016-17. The various
methods are applied one by one and their performances are evaluated in terms of MAE, MAPE and MSE.

4.1 Moving Average Method
In this section at first we obtain the Moving average results by taking 3 types of data span. Table 2 shows actual
and estimated values of paddy production by 3 yearly , 5 yearly and 7 yearly moving average. The figure 1
shows the same results graphically for better understanding of the smoothness of the data. Similarly Table 3 and
figure 2 shows the result of moving average by taking the same length of year for wheat production and also
provide its smoothness based on moving averages.
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Table (2): Actual and estimated values of paddy production by Moving average

Figure(1):The trend of moving average of paddy production
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Table(3) :Actual and estimated values of wheat production by Moving average

Figure(2):The trend of moving average of wheat production

4.2 Evaluating the Forecast Accuracy based on Moving Average
There are many ways to measure forecast accuracy. Some of these measures are the mean absolute forecast error
(MAE), the mean absolute percentage error (MAPE) and the mean square error (MSE). This error estimate
helps in monitoring erratic demand observations. In addition, they also help to determine the forecasting
method. The mean absolute error (MAE) is important because of its simplicity and usefulness in obtaining
adequate result. MAE is the average error in the forecasts, based on absolute values. It is like the standard
deviation, measures the dispersion of some observed value from some expected value. The only difference is
that like standard deviation, the errors are not squared. Standard errors square root of a function, it is often more
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convenient to use the function itself. This is called the mean square error (MSE) or variance. The mathematical
formulas may be used while evaluating data are
Error= Actual value- Forecast value
Mean absolute error =
Mean Square error =
Mean absolute percentage error =

Table(4): Moving Average based on 3, 5 and 7 yearly of paddy production

Table(5): Moving Average based on 3, 5 and 7 yearly of wheat production

The above two tables (e.g. Tab 4 , Tab 5) shows the evaluated errors measures of paddy and wheat production.
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Table(6):Error Measure of Moving Average Method

Table 6 shows the error measures of MA methods by applying the error measures MAE ,MSE & MAPE. After
analysis of this table value we shows that 3 yearly moving average has minimum errors in production of
paddy.7 yearly moving average has minimum errors for wheat production.
4.3 Least Square Method and error measures based on this method: In this section at first we obtain the Least
Square Method results by using formulas. Table(7) shows actual and estimated values of paddy production by
least square method. The figure(3) shows the same results graphically for better understanding of the
smoothness of the data. Similarly Table (8) and figure (4) shows the result of least square method by taking the
same length of year for wheat production and also provide its smoothness based on least square method.

Table(7) Actual and estimated values of paddy production by least square method

Figure(3): The trend of least square method of paddy production

Table(8) Actual and estimated values of wheat production by least square method
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Figure(4):The trend of least square method of wheat production

By comparing the tables 7 and 8 the performance of the methods by Moving Average and Least square method
on the basis of MAE ,MSE and MAPE the following table is found which has less error and more accuracy than
the other method.

Table(9):Error Measure of Least Square Method

After evaluating the error measures, next we are going to discuss our results in the following section .

137 | P a g e

V. DISCUSSION
In the previous section, two valid methodologies namely Moving average and Least square methods are used to
predict future data. In section 3 detail of wheat and paddy production of Punjab Mandi board , Mohali
Chandigarh for the period of 2005-06 to 2016-17 is provided for our study concern. In this paper we forecast the
future data of both, paddy and wheat for the period of 2017-18. For this purpose we applied the methodology of
minimum error method. In this study we ignore the large errors, which are the sometime primary concern. But
sometimes large errors created disproportionate impacts for forecasting future data. So the selection of an error
measure is dependent upon the situation. None of the error measures was superior on all criteria. In this paper
the performance of the various methods are evaluated on the basis of MAE, MSE and MAPE .

Table 10: Diagnostic measures for the selection of the best forecasting method for wheat and paddy
production

The above table shows errors of paddy and wheat production on the basis of MAE,MSE and MAPE. In case of
production of paddy the error value of moving average on the basis of MAE , MSE and MAPE are less as
compare to least square method. On the other hand for the production of wheat, the error values of least square
method are smaller than the moving average method on the basis of MAE, MSE and MAPE .
By comparing the performance of these method it has been found that according to data set we have selected the
best method for forecast the future data. Therefore in this study we select the moving average method is
appropriate for forecasting the future data of paddy production and on the other hand the least square method is
appropriate for forecasting the wheat production and it is because of their least error measures in terms of
MAE, MSE and MAPE are less.

VI. CONCLUSION
In this paper, an attempt is made to obtain forecast of paddy and wheat production , Punjab, India. Analysis is
based on time series of past production. We explored the impact of using methodologies based on error
measures. Forecasting of wheat and paddy production done by using statistical methods (Moving average
Method, Least square method). Statistical method are chosen because of their rich historic data and ease of their
use . Finally their performance evaluated by comparing the MAE, MSE and MAPE obtained from the different
methods .The result shows that the moving average method is more accurate average method for the production
of paddy whereas the production of wheat we find least square method is more accurate method on the basis
of error estimation process .

138 | P a g e

The forecasting technique may be differed for different areas . It depends on variable factor. Hence this work
may be extended to other agriculture areas.
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ABSTRACT
Financial literacy is the one‟s well knowledge, skill and attitude towards financial issues or matters. It helps to
take informed decisions and well-being of an individual. Research has been conducted globally & nationally by
several agencies, but most of surveys are thrown light on their poor level of financial literacy. This study
focuses on financial literacy among private colleges employees in Khammam district and to inspect how well
prepared they are to make financial decisions. An attempt has been made with this study to measure the level of
financial literacy of private employees in Khammam district .Findings of the study show that gender, education
and income impacts the level of financial literacy. This study may help to progress the level of financial literacy
among the private employees in education sector.

key words: Financial literacy, financial decisions.

I. INTRODUCTION
Financial management is that managerial activity which is concerned with the planning and controlling of
individual or institutional financial resources. The concept „personal financial management‟ is of immense
interest to researchers, academicians and policy formulators in the context of economic crisis and financial
inclusion. As in the case of a nation or business institution, finance plays a crucial role in the life of an
individual too-either rich or poor. Mobilization of finance and its wise and efficient deployment play a strategic
role in the wellbeing of a nation or institution and at the most in the case of a person who is the base or starting
point of any economic activity.
A number of definitions of financial literacy exist in the literature. Basically „financial literacy‟ refers to the
knowledge and understanding of financial concepts there by resulting in the ability to make informed, confident
and effective decisions regarding money. Financial literacy can be interpreted broadly or narrowly. In a broader
perspective, financial literacy can be stated as “understanding of economics and how economic conditions and
circumstances affect household decisions” (Worthington, 2006). A narrow definition of financial literacy
focuses on “basic money management tools such as budgeting, saving, investing and insurance” (Natalie,
Newton and Chrisman, 2010). It is the narrow view of financial literacy that is particularly relevant to
individual decisions concerning financial matters.
A number of studies have used financial literacy interchangeably with other names like financial Capability,
financial empowerment, debt literacy, financial knowledge, and economic literacy. Definitions used by major
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studies focus on knowledge and ability to make informed judgments to reach an intended outcome such as
lifetime financial security and the skills required to realize those outcomes.
Following are some definitions used by research scholars in selected studies:
[1.] “Financial literacy is the ability to make informed judgments and to take effective decisions regarding the
use and management of money. Financial literacy is therefore a combination of a person‟s skills,
knowledge, attitudes and ultimately their behaviors in relation to money” (ANZ Bank, 2011).
[2.] “Personal financial literacy is the ability to read, analyze, manage and communicate about the personal
financial conditions that affect material well being. It includes the ability to discern financial choices,
discuss money and financial issues without (or despite) discomfort, plan for the future and respond
competently to life events that affect everyday financial decisions, including events in the general
economy” (Carol, A. 2000).
[3.]

“Financial knowledge is defined as understanding key financial terms and concepts needed to function
daily in society” (Cathy, 2002)

[4.]

“Financial literacy refers to a person‟s ability to understand and make use of financial concepts” (Lisa et.
al 2008)

[5.] “Financial literacy is the ability to use knowledge and skills to manage financial resources effectively for a
lifetime of financial well-being” (Sandra,2010)

II. SIGNIFICANCE OF THE STUDY
Financial literacy and financial wellbeing are mutually related. Financial wellbeing is the ability to have „our
wealth serve our life‟ - to have the financial means to comfortably attain whatever personal goals a person has to
enjoy a gratifying lifestyle. Sociological research data indicate that four factors strongly predict happiness and
overall well-being in most cultures: health, economic status, employment, and family relationships. Economic
status is influenced by financial literacy. People are happier when they are healthy, employed, married or in a
committed relationship and at the same time financially secure. Therefore financial capability and financial
competence influence a person‟s wellbeing. The opportunity accorded to people to engage with the formal
financial system and how well they manage the money they have will influence their standard of living and the
standard of living of those for whom they are responsible. The financial sector in India has of late evolved in
multifarious dimensions affecting the lives of the various strata of the society. With more focus on inclusive
growth in the sector, the need for financial literacy was never highlighted so much in the past as it is now. Like
never before, researchers, public authorities, community groups, industry associations and international
organizations are developing financial education initiatives and want to understand how people can become
financially literate or in other words, to have the knowledge, understanding, skills and competence to deal with
everyday financial matters and make the right choices for their needs. The reforms introduced in financial
markets have reduced the scope of governments and employers in supporting the employees to plan their future
financial needs. So, the responsibility of managing and deciding their future financial needs has increased
among the private employees. High job insecurity, uncertain income and easy access to consumption credit have
a great influence on their financial behaviour. Very less research has been done on financial literacy. A country
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like India with high young demographic dividend and socioeconomic diversities should undergo researches in
this topic.

III REVIEW OF LITERATURE
Studies by Marcolin and Abraham (2006); Schuchardt et al., (2008);Remund (2010) and Huston (2010) found
that “ Despite the rapid growth of interest in and funding for financial literacy and financial education programs,
it remains the case that the field of financial literacy has a major obstacle to overcome. Michael (2009) argues
that “A lack of financial literacy can hamper the ability of individuals to make well-informed financial
decisions. For people who exhibit problems with financial decision making, financial advice has the potential to
serve as a substitute for financial knowledge and capability”. Ansong and Gyensare (2012) conducted a study
among 250 UG and PG University students of Cape Coast reveals that “the age and work experience are
positively related to financial literacy. Also, mother‟s education is positively correlated with respondents‟
financial literacy. But, level of study, work location, father‟s education, access to media and the source of
education on money has no influence on financial literacy”. Responsibility of money management lies with
parents. Parents are the source of financial information. They are confident about their financial future. Their
parents are successful in money management and they take them to be their role models in deciding upon
financial matters, Canadian Institute of Chartered Accountants CICA Youth Financial Literacy Study 2011. The
level of financial literacy required depends upon the financial needs and behavior of an individual. From the
above studies, it is inferred that financial literacy is highly influenced by age, region or country in which the
individual resides, the financial environment which he experiences, the level of income, socio demographic
factors like his family, number of dependents, mother‟s education, financial advice etc. And most of the studies
have focused either on college students or adults as a whole. The need to know the level of financial literacy of
various groups and especially private employees becomes inevitable.

IV. METHODOLOGY
4.1. Purpose of the Study: For the purpose of the study a survey was conducted amongst private college
employees Khammam city.

4.2. Respondent Selection: Respondents were selected conveniently. Primary data from the respondents was
collected by using a structured questionnaire. A total of 250 respondents constitute a sample for this study. Out
of the 250 questionnaires only 218 were duly filled and were used for the study.
To measure the financial literacy level, questions about personal finance were asked from the respondents. The
questions were asked in order to measure respondent‟s knowledge in the areas of financial numeracy, savings
and investments, borrowings, insurance, risk and return. Along with which questions related to financial attitude
and behavior were also asked. Total score for each respondent is calculated. The total for each respondent was
further converted into their percentage score and financial literacy index is developed.
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4.3. HYPOTHESES OF THE STUDY:
The following hypotheses are developed:
H01: There is an association between gender and financial literacy level of private college employees.
H02: There is an association between age and financial literacy level of private college employees.
H03: There is an association between education and financial literacy level private college employees.
H04: There is an association between income and financial literacy level of private college employees.
H05: There is an association between marital status and financial literacy level of private college employees.

4.4. DATA ANALYSIS & INTERPRETATION:
4.4.1. Demographic and Socio Economic Details of the Respondent:
Table – 4.4.1.a.: Demographic and Socioeconomic Details of the Respondent
NO.OF
RESPONDENTS

PERCENTAGE

MALE

150

68.81

FEMALE

68

31.19

a) 20-25 yrs

50

22.94

b) 26-30 yrs

120

55.05

b) 31-35 yrs

48

22.02

A)SCHOOLING

15

6.88

B) DIPLOMA/INTER

30

13.76

C)GRADUATION

95

43.58

D)POST GRADUATION

50

22.94

E)DOCTORATE

28

12.84

MARRIED

174

79.82

UNMARRIED

44

20.18

A)1

80

36.70

B)2

120

55.05

C)3

18

8.26

A)<10000

20

9.17

B)10001-20000

90

41.28

C)20001-30000

52

23.85

56

25.69

S NO

DEMOGRAPHIC FACTOR
GENDER:

1

AGE:
2

EDUCATIONAL QUALIFICATION

3

MARITAL STATUS
4

NO.OF DEPENDENTS
5

MONTHLY INCOME
6

D)>30000
Source: Questionnaire

Inference: The above table depicts the demographic profile of the respondents. Nearly 68% of the respondents
are male. Majority if the respondents fall under the age group of 26-30 yrs. 55% of the respondents have
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completed their graduation. Majority of them are married. Most of the respondents have 2 dependent and the
respondents who earn Rs. < 10000 are relatively low when compared to other categories.

4.4.2. Mean and F-Values about Level of Financial Literacy among Faculty Members:
TABLE – 4.4.2.a..: Mean & F Values of Financial Literacy Level
S NO

DEMOGRAPHIC FACTOR

MEAN

GENDER:
1

2

MALE

69.8

FEMALE
AGE:

41.2

a) 20-25 yrs

48.9

b) 26-30 yrs

49.6

b) 31-35 yrs

45.5

F VALUE

55.07

1.354

SIGNIFICANCE

0.000

0.241

EDUCATIONAL QUALIFICATION

3

A)SCHOOLING

31.1

B) DIPLOMA/INTER

42.3

C)GRADUATION

48.3

D)POST GRADUATION

61.3

E)DOCTORATE

15.4

12.87

0.002

30.94

0.000

7.9

0.002

MARITAL STATUS
4

MARRIED

64.5

UNMARRIED

45.2

NO.OF DEPENDENTS

5

A)1

40.2

B)2

53.9

C)3

61.9

MONTHLY INCOME
6

A)<10000

57.5

B)10001-20000

47.9

C)20001-30000

52.9

D)>30000
Source: Questionnaire

0.000
30.51

63.7

V. STATISTICAL INFERENCE:
5.1. Association between Education and Financial Literacy Level
Table 2 shows that financial literacy level is correlated with the level of education. More the education level
more is the level of financial literacy. Table 2 shows that financial literacy level is highest for respondents who
have PG degree (61.4%) followed by those respondents who have under graduate degree (48.3%). From the
table it can be seen that F value is significant- at 5% significance level. Hence H03 - There is no association
between education level and financial literacy level is rejected. Thus it can be concluded that financial literacy
level depends on the education level.
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5.2. Association between Income and Financial Literacy Level:
The results of the Table 2 indicates that more the income, more will the level of financial literacy. Table 2
shows that financial literacy level is highest for respondents having income level above 30,000 (63.7%) per
month followed by those who earn between Rs. 20-30 thousand (52.9.06%) per month. From the table it can be
seen that F value is significant- at 5% significance level. Hence H04 - There is no association between income
and financial literacy level is rejected. Thus it can be concluded that financial literacy level depends on the
income of a person.

5.3. Association between Marital Status and Financial Literacy Level:
On the basis of marital status we have divided the respondents into four categories i.e. married, unmarried,
separated and widow. But we have respondent from married and unmarried category. Table 2 shows that
married employees have higher financial literacy level as compared to unmarried employees. From the table it
can be seen that F value is significant- at 5% significance level. Hence H0 of hypothesis 5-There is no
association between marital status and financial literacy level is rejected. Thus it can be said that nature of
marital status influences financial literacy level of the respondents.

5.4. Association between number of dependents and financial literacy level
When we look the level of financial literacy with respect to number of dependents, it can be observed that
financial literacy is high with the respondents who have 3 dependents. Overall financial literacy level of 50.9%
among employees is not very encouraging. Financial literacy level of males is higher than that of females.
Financial literacy does not depend on age. From the study we can say that the respondents whose age is less than
30 has high financial literacy than those who fall under the age group of 31-35 yrs. Level of financial literacy is
positively related to education and income level i.e. our results indicate that financial literacy level increases
with increase in education and income level. The results are statistically significant. The employees who got
married are more financially literate as compared to those in unmarried employees and the difference is
statistically significant.

VI. CONCLUSION
From the above analysis it can be concluded that overall financial literacy level of 50.90% among all
respondents is not encouraging. This shows that in our city people are still not much aware about their finance
related issues. Earlier studies have shown that the savings habit among young people is not so high. Likewise
the whole burden of planning their future in terms of finance is on the young individuals, as employee benefits
are reduced. Early purchased through credit cards have changed the financial behavior of the current generation
employees. All this has an impact on their financial position. Need for proper financial literacy and information
related to financial matters becomes inevitable. The results of the study suggest that level of financial literacy
varies significantly among respondents based on various demographic and socioeconomic factors. It can be
concluded that financial literacy level gets affected by gender, education, income, marital status and number of
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dependent whereas it does not get affected by age. Overall it can be concluded that financial literacy level is low
among employees in our Khammam city and necessary measures should be taken by government to increase
awareness about financial related matters.
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ABSTRACT
Collection of rainwater runoff and driving it into the groundwater is the need of the hour to recuperate the
ground water table. Since collected contains many types of impurities, these must be passed over filter so as to
protect groundwater from pollution. As the filter is prone to clogging cleaning and maintenance of filter is
necessary. This needs performance assessment of filter. ALaboratory experiment is conducted in a rectangular
column to evaluate the performance of the partially clogged filter unit consisting of coarse sand (CS) supported
by gravel (G) and boulders (B) layers. Coarse sand (CS) of particle size 0.82 mm of thickness 50 cm in the top
layer of the filter system and having different concentrations of clay and algae were used for the experimental
study. The performance was evaluated in terms of recharge rates. The results indicated that 90 % suspended
solids were entrapped in the upper 10 cm layer of CS. Results reveal that increase in concentrations of clay in
water and algae over thefilter, reduce its efficiency.

Keywords: Clogging, Coarse Sand, Groundwater, Recharge Rate, Run-Off.

I. INTRODUCTION
Water recharge rate is considered as a vital soil property that can significantly affect the environment. Water
quality such as water with organic impurities and inorganic impurities influence the water recharge rate into the
soil.

Ground water is utilized in meeting around 60% of irrigation demand and 80% of drinking water

requirements in India. Due to excessive use groundwater table is declining at an alarming rate in about 15% of
India's geographical area. Water tables in fresh groundwater regions of the north- western parts of India,
especially in Haryana and Punjab, have fallen at a yearly rate of 25 -70 cm over the traverse of the
last 2-3 decades a n d t h r ea t e n i n g t h e sustainability of agriculture due to escalation in pumping
costs, deterioration in groundwater quality and associated socio-economic and environmental factors.
Various options for sustainable water supply in urban India are augmentation of water supply through rainwater
harvesting, conservation and groundwater recharge.The fast recuperation of ground water table is possible
by injection through rainwater harvesting. The injectable water may contain many types of impurities,
these must be passed over filter so as to protectground water from pollution. As the filter is prone to clogging
cleaning and maintenance of filter is necessary. This needs performance assessment of filter. The objective of
the study is to evaluate the performance of filter with different concentrations of clay in runoff under various
degree of clogging of filter with algae.
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II. EXPERIMENTAL SETUP
The laboratory study is conducted in the rectangular column of size: 20cm x 16cm x 120cm (B x W x H) and
having provision of regulated water inflow and free outflow as shown in Figure 1. Inlet is provided in the upper
portion of the column to maintain a constant hydraulic head manually during the test run. Outlet is provided at
the bottom of column to drain out filtrate water. Measuring bucket is provided at the bottom of the column to
measure filtrate water from the outlet. The column is then filled up to 10cm mark from bottom with boulders
(passed from 40mm size IS sieve) and above that, gravels (retained on 12.5 mm size IS sieve; thickness = 10
cm) are filled up to 20cm mark from the bottom of the column. The coarse sand having particle size 0.82 mm
(Thickness = 50 cm) is filled up to 70cm mark of scale from the bottom. Thus, remaining 50 cm height of the
column is used for water head.

Figure 1. Experimental column used in the laboratory study

III. EXPERIMENTAL PROCEDURE
The prepared artificial water having differentconcentration of clay content and algae in runoff was prepared.
The setup is prepared to practically ensure the actual storm water run-off conditions. It was observed that the
first storm generates more impurities in run-off water than the succeeding ones. Synthetic water was
preparedusing clay sieved through 0.075mm sieve having different concentration from 5-20 mg/l and sun dried
algae with different concentrations for the laboratory tests. The prepared synthetic water was fed from the top of
the rectangular column up to desired head. The setup required cleaning for the next reading due to clogged
impurities.
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IV. RESULTS AND DISCUSSION
Effect of water head on recharge rate is analyzed in the case of clear water, water containing different
concentration of clay and algae and water containing mixture of both clay and algae. laboratory experiments are
conducted to find out the relationship between recharge rate and water head over the filter. Experiment results
are discussed below.

4.1 Estimation of Recharge Rate Using Graph
The variation of Recharge Rate w.r.t. varying water heads over the surface of filter is shown below. These graph
shows that the Recharge Rate increases with increase in water head over the surface of filter.

Fig. 2: Recharge Rate versus head curve for the clear water

Fig. 3: Recharge Rate versus head curve for the clay water(5gm/l)
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Fig. 4: Recharge Rate versus head curve for the clay water(10gm/l)

Fig. 5: Recharge Rate versus head curve for the clay water(15gm/l)

Fig. 6: Recharge Rate vs head curve for the clay water(20gm/l)
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Fig. 7: Recharge Rate vs head curve for the clear water+Algae(5gm/l)

Fig. 8: Recharge Rate vs head curve for the clear water+Algae(10gm/l)

Fig. 9: Recharge Rate vs head curve for the clear water+Algae(15gm/l)
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Fig. 10: Recharge Rate vs head curve for the clear water+Algae(20gm/l)

Fig.11: Recharge Rate vs head curve for clay+ Algae(5gm/l each)

Fig.12: Recharge Rate vs head curve for clay+ Algae(10gm/l each)
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Fig.13: Recharge Rate vs head curve for clay+ Algae(15gm/l each)

V. CONCLUSION
 Recharge rate is increases with increase in water head over the surface of filter.
 Recharge rate is maximum in case of clear water and it goes on decreasing as the impurities (clay
contents) are increasing.
 90% of impurities were entrapped in the top 10 cm layer of CS.
 The performance of stormwater infiltration systems is highly dependent on the formation of
clogging layer at the filter.
 In case of water mixed with Algae, the Recharge rate is slightly less than that of clear water but
more than the water containing clay impurities.
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ABSTRACT
Phosphate released from fertilizer industries effluent imposes serious environmental risk due to its toxic and
non biodegradable nature. Conventional methods for the removal of these nutrients s from aqueous solutions
are ineffective and expensive. Biochar is a novel and feasible green environmental sorbent. The use of biochar
as a low-cost sorbent to remove phosphate from aqueous solutions is an emerging and promising wastewater
treatment technology. Present study focuses on the application of rice based biochars for the removal of
phosphate from waste water .Batch experiments were conducted to evaluate the various parameters such as the
nature of biochar, pH ,dosage of adsorbent and reaction time which influences the adsorption efficiency. A
removal efficiency of 89.2% is obtained for rice husk biochar produced at 600°C.

Keywords – Activated carbon,Adsorption,Biochar,Fertilizer industry wastewater,Phosphate

I. INTRODUCTION
Fertiliser industry is a prime contributor of phosphate to aqueous systems .As phosphate is a limiting nutrient of
eutrophication, its removal during the treatment process from any source of wastewater prior to disposal into
the environment is an important issue. The high concentration of phosphate in fertilizer industry wastewater
effluents results in the increase of nutrients levels in water. This will stimulate extensive phytoplankton growth
and causes algal blooms, which then disrupts the normal aquatic ecosystem functioning .The recycle and reuse
of these nutrients could possibly control these major environmental threats. This work focuses on the application
of biochar to capture phosphate from fertilizer industry waste water.
Adsorption onto activated carbon is a very traditional way to treat wastewaters. However, large-scale
application of this technology is often limited by high capital and regeneration costs of the commercially
available activated carbon .Extensive research concerning the identification of suitable and relatively cheap
materials for the production of low-cost adsorbents; capable of removing significant quantities of contaminants
from aqueous waste is carried out. Utilization of biochar as activated carbon precursor is getting increased
attention as it is renewable, widely available, cheap, and environmental friendly
Biochar is a novel and feasible green environmental sorbent. Biochar is a porous carbonaceous solid produced
by thermochemical conversion of organic matter in an oxygen depleted atmosphere. Biochar is a carbon
produced during the pyrolysis of biomass under oxygen-limited conditions and at relatively low temperatures
(<700°C) [1]. Biochar is defined more descriptively as the porous carbonaceous solid produced by the
thermochemical conversion of organic materials in an oxygen depleted atmosphere that has physicochemical
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properties suitable for safe and long-term storage of carbon in the environment. The sorption capacity of biochar
depends highly on parameters such as pyrolysis conditions, including residence time, feedstock types,
temperature, and heat transfer rate. Similarly, the physicochemical properties such as surface area, surface
charge, and chemical functionality are influential factors controlling the sorption of inorganic and organic
contaminants. Being a renewable resource and due to its economic and environmental benefits, biochar is a
promising resource for environmental technology used for water contaminants treatment.
This work studies the adsorption ability of biochars produced from rice straw and rice husk for the removal of
phosphate from fertilizer industry wastewater .Optimisation of the removal efficiency of phosphate was done by
conducting batch experiments by varying the dosage of biochar,pH of wastewater and reaction time for the
adsorption of phosphate from the effluent.

II. MATERIALS AND METHODOLOGY
2.1 Sampling of waste water
Fertilizer industry effluent was collected from fertilizer industry , Kochi, India in the months of December and
January. Grab sampling technique was used for sampling. The sample was transferred into clean plastic sample
bottles which were immediately transported to the laboratory and stored at 40C. Experiments were carried out
after the samples reached ambient temperature.

2.2Characteristics of fertilizer waste water

Table 1 Characteristics of fertilizer waste water
Parameter

Concentration

pH

8.87

Conductivity(mS/cm)

2.46

TDS(mg/L)

1480

COD(mg/L)

248

Nitrate(mg/L)

232.57

Phosphate(mg/L)

112.5

2.3 Biochar production
Two types of chars were used in the experiment. The rice husk and straw was locally collected for preparing
biochar and was ground into powder (<0.2 mm) sieved and dried at 105 ºC for 1.0 h prior to pyrolysis. Rice
hush and Rice straw biochars were prepared by low-temperature pyrolysis at approximately 300°C and 600°C.
The samples were screened, and biochars that were less than 0.1 mm in size were selected for use.
2.4 Nitrate and phosphate adsorption
To test the phosphate adsorption capacities Rice hush and Rice straw biochars were placed in beakers containing
50 ml of waste water at its initial pH 8.89. In order to determine the effect of adsorbent dosage, reaction time
and wastewater pH trial runs were conducted by arbitrarily selecting three ranges of each parameter.
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Table 2 Trial Experimental Runs
Parameters
pH
Dosage(g)
Reaction Time(min)

Values
3

6

9

0.25

0.5

1

30

60

180

The flasks were shaken with a shaker at 100 rpm at room temperature. After adsorption, the concentration of
phosphate was determined via ascorbic acid colorimetry at wavelengths of 880 nm. Afterwards, the collected
samples were filtered for further determining the residual concentrations of these ions. The removal percentage
phosphate from aqueous solutions was calculated .From the trial experimental runs the suitable range for pH,
dosage and time was obtained. Further the experiments were conducted in a closer interval obtained from trial
run results.

2.5 Effect of adsorbent dosage and contact time
The effect of adsorbent dosage and contact time on phosphate adsorption was studied by adjusting the solution
at optimum pH of 3 and by varying adsorbent dosage ranging from 0.1 to 0.3 g L−1. The mixtures were shaken
with a speed of 100 rpm using a shaking assembly. The reaction time was varied from 30 to 120 minute.
Residual concentration in the filtered solution was determined by spectrophotometer.

2.6 Effect of solution pH
For determination of the pH effect on the phosphate adsorption by biochar, initial pH of phosphate solutions
were adjusted at different pH values (2–4) by using 0.1 M HCl and 0.1 M NaOH . Optimum biochar dosage
was added to 50 ml solution and the mixture was shaken at 100 rpm for optimum reaction time. The phosphate
concentration in the filtered solution was analyzed immediately by UV spectrophotometer.

III. RESULTS AND DISCUSSIONS
3.1 Optimization of Process Parameters
Identifying the influencing factors and optimizing the phosphate removal efficiency is of primary importance in
this study. Identification of significant variables is done using One factor at a time method [2]. The most widely
used screening and optimization strategy is the Design of Experiment (DOE) method, by which certain factors
are selected and deliberately varied in a controlled manner, in order to study their effects, facilitate process
comprehension and even to improve the performance.
Experiments were initiated for screening the significant factors. Batch studies were conducted with working
volume of 50 mL synthetic wastewater, with Rice husk and Rice straw biochars. The variables chosen for the
present study were adsorbent dosage ,reaction time and pH .Initial trials were conducted to study the effect of
process parameters on the process.
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3.1.1 Effect of Adsorbent Dosage and Contact Time
The removal of phosphate was studied using synthetic wastewater containing initial phosphate concentration.
Adsorption of phosphate using rice husk biochars was investigated varying contact time (30 min to 120 min)
and adsorbent dose (0.1 to 0.3g) at 100 rpm of agitating speed .It was observed that the removal efficiency
increases with increasing the contact time. Maximum phosphate 89.2% removal was observed using 0.2 g/L
dose in 60 min for ricehusk biochar produced at 600°C and 82.6% for ricestraw biochar produced at 600°C.

Fig. 1 Effect of Rice husk 300 °C biochar dosage in the removal of phosphate

Fig. 2 Effect of Rice husk 600 °C biochar dosage in the removal of phosphate

Increase in adsorbent dose increases the percentage removal of phosphate as it provides more free sites leading
to increase in net surface area of adsorbent [3]. However, further increase in the adsorbent dose may cause
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aggregation of adsorbent resulting in decrease in available adsorption sites. Maximum removal efficiency was at
0.2g dosage for rice husk while for rice straw it was at 0.6g

Fig. 3 Effect of Rice straw 300 °C biochar dosage in the removal of phosphate

Fig..4 Effect of Rice straw 600 °C biochar dosage in the removal of phosphate

The adsorption capability of biochar was also significantly influenced by the natural compositions of feedstock.
Given the same pyrolysis condition, the adsorption capacity of biochars for contaminants varied with the types
of raw biomass. The removal ability varies with different biochar feedstock sources as the mineral components
originated from the feedstocks play an important role in the adsorption properties of biochar [4] .The lower
adsorption at 300°C carbonization temperature can be attributed to the inadequacy of heat energy generated at
low carbonization temperature for any substantial evolution of volatile matters essential for pore development.
At 600°C, more volatile matters were released progressively during carbonization, thereby resulting in the
development of some new pores and hence the adsorption of nitrates increased progressively.

160 | P a g e

In nature, rice husk is tough, insoluble in water, woody characterized by its abrasive inherent resistance
behaviour and silica-cellulose structural arrangement.Its major constituents comprising of cellulose,
hemicellulose, lignin, hydrated silica and ash content. The presence of polar groups on the surface increases the
ion exchange capacity of the adsorbents [5].Rice husk biochar also showed the presence of silica content which
has a high adsorptive capacity.Better removal efficiency was obtained for Rice straw produced at 600 °C.
Adsorption rate initially increased and the maximum removal efficiency was reached at 60 minutes contact
time after which the removal reduced for ricehusk biochar whereas for rice straw the maximum removal was
found to be at 30minutes . It is clear that the sorption rate was rapid at the initial stage and gradually slowed
down afterwards. The slower sorption was likely due to the decrease in sorption sites on the surface of the
biochars.

3.1.2. Effect of pH
The degree of ionization and speciation of adsorbate is mainly affected by pH of solution. Hence the removal of
phosphate was studied using synthetic wastewater containing initial concentration of phosphate and nitrate and
ranging pH from 2 to 4.

Fig. 5 Effect of pH on the removal of phosphate using rice husk 300 °C biochar
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Fig. 6 Effect of pH on the removal of phosphate using rice husk 600 °C biochar

Fig.7 Effect of pH on the removal of phosphate using rice straw 300 °C biochar

Fig. 8 Effect of pH on the removal of phosphate using rice straw 600 °C biochar

The results show that the percentage removal decreases with increases in pH of the solution and that the
phosphate removal is more efficient under acidic condition .Maximum removal efficiency was obtained at a pH
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of 3 for both rice husk and rice straw biochar. Biochars produced at 600°C is found to be more effective than
that produced at 300°C. The maximum removal efficiency was found to be 89.2% for rice husk biochar whereas
for rice straw biochar it was 82.6%. This difference in the removal efficiency can be attributed to the difference
in the feedstock composition.
High pH leads to dissociation of functional groups thereby carries more negative ions which resist phosphate
ions interacting with the surfaces, thus decreasing phosphate adsorption. Adsorption is also affected by the type
and ionic state of the functional group present in the adsorbent and the chemistry of the adsorbate solution[6]. At
lower pH the attraction of positive ions towards the PO3-4 ions to form the stable ion is more hence pH of
solution also affects the removal percentage of phosphate. Decrease in removal of phosphate ions at higher pH
is probably due to the higher concentration of hydroxyl ions, present in the reaction mixture which competes
with the PO3-4 ions for the sorption sites[7] .The lower adsorption of phosphate at higher pH may be due the
increased repulsion between the more negatively charged PO3-4 species and negatively charged surface sites.

IV. CONCLUSION
The use of biochar as a low-cost sorbent to remove phosphate from aqueous solutions is an emerging and
promising wastewater treatment technology. Biochars produced at 600°C is found to be more effective than that
produced at 300°C, which is consistent with their specific surfaces. Maximum removal efficiency was at 0.2g
dosage for rice husk while for rice straw it was at 0.6g. Adsorption rate initially increased and the maximum
removal efficiency was reached at 60 minutes contact time after which the removal reduced for rice husk
biochar whereas for rice straw the maximum removal was found to be at 30minutes. Similar to Rice husk
biochar, Rice straw biochar also showed better removal efficiencies at a lower pH .Maximum removal
efficiency was obtained at a pH of 3 for both rice husk and rice straw biochar .The maximum removal efficiency
was found to be 89.2% for rice husk biochar whereas for rice straw biochar it was 82.6%. This difference in the
removal efficiency can be attributed to the difference in the feedstock composition. Rice husk biochar also
showed the presence of silica content which has a high adsorptive capacity.
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ABSTRACT
The 21st century is an era of stress. Most of the Individuals face stress in their organization and daily lives due
to change forces like globalization, information technology revolution, and speed of life. The most important
effects of these can be seen in the business world, and they can manifest themselves as changes that
organizations make in their structures, strategies, activities, and technologies. The Emotional Intelligence is
needed to analyze the role and importance of emotional intelligence at the workplace. Emotional intelligence
increasingly relevant to organizational development and developing people, because the emotional quotient
principles provides a new way to understand and assess people’s behaviors, management styles, attitudes,
interpersonal skills and potential. Emotional intelligence acts as a shield in perceiving the work environment to
be less stressful. Hence, for the reason stated above, emotional intelligence as well as occupational stress of
workers is measured. The relationship between emotional intelligence and occupational stress is also measured
to identify their benefits. Thus, the present study has been conducted to identify the linkage between the two i.e.
Emotional Intelligence and Occupational Stress. The study was conducted on the professional in a
pharmaceutical firm.

Keywords: Emotional intelligence, Occupational Stress, organization

I. INTRODUCTION
A completely stress-free life is impossible, and stress becomes a characteristic of human existence. Individuals
have used various methods to handle stress, including using their intelligence, especially their emotional
intelligence (Sirin, 2007).Emotional intelligence (EI) is a social intelligence that enables people to recognize
their own, and other peoples' emotions. Moreover, emotional intelligence enables people to differentiate those
emotions, and to make appropriate choices for thinking and action (Cooper and Sawaf, 1997; Mayer and
Salovey, 1993). It is an intelligence that may be learned, developed and improved (Perkins, 1994; Sternberg,
1996). Emotional intelligence (EI) refers to the ability to perceive, control, and evaluate emotions. Emotional
Intelligence (EI) can influence one’s career and create abilities andskills that improve one’s worth at work. Top
Management employees and leaders, in particular, need high Emotional Intelligence because they represent the
organization to the various stakeholders and public, they also interact with the highest number of people and
employees within and outside the company and they set the tone for employee morale. Leaders with empathy

165 | P a g e

are able to understand their employees’ aspirations and needs and provide them with constructive and better
feedback. Different jobs also call for different types and levels of emotional intelligence. For example, success
in marketing and sales needs the ability to gauge a customer’s mood and the interpersonal skill to decide when
to be aggressive and push a product and when to listen to the customer.
Emotional Intelligence (EI) can influence one’s career and create abilities and skills that improve one’s worth at
work. Top Management employees and leaders, in particular, need high Emotional Intelligence because they
represent the organization to the various stakeholders and public, they also interact with the highest number of
people and employees within and outside the company and they set the tone for employee morale.
Emotional intelligence means understanding once own feeling and able to handling those feeling without
disturbing them self. In the same way understanding what others feel and handling relationship effectively.
Motivate one to complete job creatively and perform their pear. Many independent human beings join together
and work under one roof for attaining one pool of human resource of different kind. Every human resource is
dependent on one other in terms of relationship as superior and subordinate. Every individual is unique in their
talent, understanding, performance, attitude, competencies, and involvement and so on when this human
resource work in an organization for attaining a common objective, they ought to face a plenty of challenges.
They undergo challenges in competing each other, communication, cultural difference, adaptability and many.
High competitive environment make changes in every days organization. Human resources for their endurance
in organization are needed to update now and then. Frequent changes in technology, risk, time constrain, ethical
values, unity in team work, completion of target with in time, innovation, risk bearing these competition
attributes lead to stress. Emotionally intelligent human resource tackle these competitive attributes with spot,
come over from stress. High emotional intelligence leads to mental fitness.

1.1 BASIC COMPONENTS OF EMOTIONAL INTELLIGENCE (EI)
EI is distinct from but complimentary to academic intelligence, the purely cognitive capacity measured by IQ.
Unlike IQ that does not significantly change over one’s life time, emotional intelligence can be taught and
learned. It requires commitment to develop one’s competencies and skills through repeated application, practice,
and feedback. EI has basic components such as:
1.1.1

Self-awareness

Self-awareness is the heart of emotional intelligence. It is the foundation on which most of the other elements of
emotional intelligence are built, the necessary first step toward exploring and coming to understand yourself,
and toward change. It is the ability to recognize and understand your moods, emotions, and drives as well as
their impact on others. Emotional self-awareness is also about knowing what motivates you, what brings you
fulfillment, and what lifts your heart and fills you with energy and aliveness.
1.1.2

Interpersonal skills

Interpersonal effectiveness involves being empathetic (i.e., being aware of, understanding, and appreciating the
feelings of others); being a constructive, cooperative, and contributing member of your social group; and,
establishing and maintaining mutually satisfying relationships.
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1.1.3

Adaptability

Adaptability is the capacity to cope with environmental demands by effectively and realistically sizing up and
flexibly dealing with problematic situations. It is the ability to adjust your emotions, thoughts, and behavior to
changing situations and conditions.
1.1.4

Stress Tolerance

Stress tolerance is the ability to withstand adverse events, stressful situations, and strong emotions without
falling apart but by actively coping with stress.
1.1.5

General Mood and Motivation

Two factors that facilitate emotionally intelligent behavior are optimism and happiness. Optimism is the ability
to look at the brighter side of life and to maintain a positive attitude even in the face of adversity.

1.2 EMOTIONAL INTELLIGENCE AT WORK PLACE
Emotional intelligence allows us to think more creatively and use our emotions to solve problems.
Daniel Goleman believes that emotional intelligence appears to be an important set of psychological
abilities that relates to life success. It is empathy and communication skills as well as social and
leadership skills that will be central to your success in life and personal relationships. The ability to
manage feelings and handle stress is another aspect of emotional intelligence that has been found to
be important for success. Emotional intelligence has as much to do with knowing when and how to
express emotion as it do with controlling it. Empathy is a particularly important aspect of emotional
intelligence. Emotions are more successful in work as well as in social lives. Emotional Intelligence is
now being considered to be important in organizational factors such as: organizational change and
management performance.
A manager is a person who has to manage the mood of their organizations. The most gifted corporate
leaders accomplish that by using a mysterious blend of psychological abilities known as emotional
intelligence. They're self-aware and empathetic. They can read and regulate their own emotions white
intuitively grasping how others feel and gauging their organization's emotional state. Different jobs
also call for different types of emotional intelligence.

1.3 STRESSES AT WORKPLACE
Stress is recognized worldwide as a major challenge to workers health and the healthiness
of organizations. Stress can be brought about by pressures at home and at work. Stress can be a real
problem to the organization as well as to the workers. Robbins and DeCenzo (2007) have divided the
stress factors in organizations into two important personal and organizational categories and also In
the case of personal factors there is evidence that showed that Employees‟ characteristics influence
their sensitivity against stress. Good management and healthy work environment are the best forms of
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stress prevention. If the employee’s are already stressed, their managers should be aware of it and also
know how to help. Employers cannot usually protect workers from stress arising outside of work, but
they can protect them from stress that arises through work. Work related stress is the response people
may have when presented with work demands and pressures that are not matched to their knowledge
and abilities and which challenge their ability to cope.
The workplace had become a high stress environment in many organizations cutting across industries.
Employees were experiencing high level of stress due to various factors such as high workload, tight
deadlines, high targets, type of work, lack of job satisfaction, long working hours, pressure to
perform, etc. Interpersonal conflicts at the workplace, such as boss-subordinate relationships and
relationships with peers, were also a source of stress. Stress at the workplace was linked to
absenteeism, higher attrition, and decreased productivity. Stress led to fatigue, irritability, poor
communication, and quality problems/errors. High stress levels also affected the morale and
motivation of the employees.

II. LITERATURE REVIEW
Friedman & Di Matteo (1982) in their study stated that treatment and medicine alone cannot fully
account for patient outcome. Research showed that physicians who were better at recognizing
emotions of patients were more successful than their less sensitive colleagues at treating them.
Goleman (1998) In his study there was 58 top managers in United Kingdom it was found that a open
trusting relationship is the foundation of success in on the job coaching Instead of engaging in fault
finding the managers spent only 5 % of their time in confronting poor performance . Rest of the time
was devoted to understand the employees with empathy.
Mayer et al (2002) concluded in their study that the intelligence theory propagates the idea that an
individual having intelligence has the capability to carry out abstract reasoning. Emotion research
accentuates that various emotions show different signals and meanings about relationships and states
that some emotions’ depictions is the same across the world.
Carmeli (2003) studied the relationship between emotional intelligence, job satisfaction,
organizational commitment and work-family conflict in ninety-eight senior managers. The study
states that employees high in emotional intelligence are more able to balance work-family conflict as
they recognize and manage feelings of conflict as they occur.

Darolia and Darolia (2005) conducted a research on the role of emotional intelligence in coping with
stress and emotional control behavior. The research found that emotionally intelligent people, who are
able to understand and recognize their emotions, manage themselves to kept under control in stressful
situation.
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Nina O (2005) confirmed an essential, but not very strong, the role of emotional intelligence in
perceiving occupational stress and preventing employees of human services from negative health
outcomes. The ability to effectively deal with emotions and emotional information in work place
assists employees in coping with occupational stress. Therefore, It should be developed in stress
managing trainings. The highly stressed intense but confused participants in particular because they
have average emotional intelligence, but don’t appear to use it, presumable because they lack
confidence in their emotional ability.
Sing and Sing (2008) conducted a study on the relationship between emotional intelligence and stress
among medical professionals in their organizational lives. The study reveals significantly negative
relationship of emotional intelligence with stress for both the genders of medical professionals.
Ismail et al (2009) examined the relationship between emotional intelligence, occupational stress and
job performance. The study revealed the relationship between occupational stress and emotional
intelligence significantly correlated with job performance.
Rahim S H (2008)found that EI competencies have the profound impact on stress the psychological
problems of employees and seeks to the solutions in the light EI competencies have a positive and
strong impact on stress.
Singh S.K. (2008) found that no significant difference in the level of EI and perceived role of stress
between genders, but significantly negative relationships of EI with organizational role of stress for
both gender and medical professionals as a whole.
Ismail (2010) ability based model of emotional intelligence explains that the level of emotional
intelligence will increase individuals’ competencies and this can increase their ability to decrease
stress situations and increase positive individual attitudes and behaviors.

III. RESEARCH METHODOLOGY
The study was conducted in a Pharmaceutical firm in Baddi Region. There were approximately 40
respondents which was the total research population. Data for the study was collected by
administering a standard questionnaire. All the necessary information regarding the study and the
ways to respond to the questionnaire were shared with the respondents. The respondents were assured
of confidentiality of their responses and were told that their responses would be used for the research
purpose only. Objectives of the study were:
• To study and examine the level of Emotional Intelligence and Occupational Stress of the employees.
• To identify the relationship between Emotional Intelligence and Occupation Stress.
There were 40 questions in the questionnaire designed for the present research work. The
questionnaires measured Emotional Intelligence and Occupation Stress.
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The EI measure comprised of 20 questions (Hunsaker, 2005) which are to be answered on a 5 point
Likert scale from 0-4 with 4 being the highest .The questionnaire provided an indication of the
individual’s emotional intelligence. If one received a total score of 100 or more it was considered that
one has high emotional intelligence. A score from 50 to 100 meant that he/she has a good platform
from which to develop one’s emotional intelligence. A score below 50 indicated that one happens to
be probably below average in emotional intelligence.
The questionnaire comprised of various situations which an individual encounters in everyday
working life .The responses try to find out how an individual would react to these situations .The
responses and the total score thereafter helps to find out the level of emotional intelligence possessed
by the individual .
The occupational stress measure consists of 20 questions to be rated on a 5 point likert Scale denoted
as Never (0), occasionally (1), Somewhat Often (2), frequently (3) and Almost always (4). The
questions were based on instances which can trigger stress amongst the respondents at work. Many of
the respondents could relate to the questions. Once the questions were rated, the respondents were
grouped into the different criteria i.e. If one scored between 0 to 25, the individual seems to be
probably coping adequately with the stress of his/her job. If one scored between 26 to 40, the
individual seems to be suffering from job stress and should be wise to take
Preventive action. If one scored between 41 to 55, one needs to take preventative action to avoid job
burnout. If one scored between56 to 80, it means that an individual is burning out and must develop a
comprehensive job stress management plan.

IV ANALYSIS & INTERPRETSTION
4.1 Overall MEAN score of Emotional Intelligence and Occupational Stress
Descriptive Statistics
N

Mean

EI

40

67.0500

OS

40

44.0250

Valid N (listwise) 40

The table shows the overall mean of emotional intelligence and stress. The mean value of Emotional
intelligence is 67.05% and the occupational stress is 44.025%. It shows that there is a high level of
emotional intelligence at the workplace which helps in reducing occupational stress. Same stated
above is also supported by the review of literature.
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4.2 (a) Frequency score of respondents with reference to Emotional Intelligence
Score
No.

100 or more

50 to 100

Less than 50

0

40

0

of

respondents

From the table above it is evident that all the respondents fall in the category of 50 to 100 score of
emotional intelligence, hence it could be concluded that all respondents has a good platform from
which to develop one’s emotional intelligence. That means they fall in above average category,
moreover it’s beneficial for the organization.

(a) Frequency score of respondents with reference to Occupational Stress
Score
No.

56 - 80

41-55

26-40

0-25

2

28

10

0

of

respondents

From the table above it is evident that all none of respondents fall in the category of 0-25 score of
occupational stress, 10 respondents fall in the slab of 26-40 , 28 respondents fall under 41-55 and 2
respondents fall in 56-80 category. Hence it could be concluded that the organization needs to take
preventive action so in case to avoid job burnout as majority i.e. 28 out of 40 respondents are falling
in the category of between 41 to 55. Whereas 10 fall in the category of the score between 26 to 40, the
individual seems to be suffering from job stress and should be wise to take Preventive action. If one
scored between 41 to 55, one needs to take preventative action to avoid job burnout. And only 2
respondents fall between56 to 80, it means that an individual is burning out and must develop a
comprehensive job stress management plan.

4.3 Correlation between Emotional Intelligence and Occupational stress.
Correlations
Emotional
Intelligence Occupational Stress
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EI

Pearson Correlation

1

Sig. (2-tailed)

OS

.004
.983

N

40

40

Pearson Correlation

.004

1

Sig. (2-tailed)

.983

N

40

40

Table shows the Correlation between the two factors Emotional intelligence and Occupational Stress.
N refers to the total number of respondents. The first column and the first row indicate factors. The
inter-correlation between the two is (.983) which is also significant at .004 probability level. It shows
that people who are highly emotionally intelligent are having less probability of becoming stressed. A
Pearson correlation revealed that emotional intelligence is significantly correlated with occupational
stress (r =.983, p < .01). Thus the correlation coefficient suggests factors Emotional intelligence and
Occupational Stress establishes a strong positive linear relationship. The value of r is always between
+1 and –1. For the interpretation of correlation values we referred (–1) indicates a perfect downhill
(negative) linear relationship, (-0.70) indicates a strong downhill (negative) linear relationship, (–0.50
to –0.30 ) indicates a moderate downhill (negative) relationship, (0) No linear relationship, (+0.3 to
+0.50 ) indicates a moderate uphill (positive) linear relationship, (+0.70) indicates a strong uphill
(positive) linear relationship, Exactly +1 A perfect uphill (positive) linear relationship.

V .CONCLUSION
From the present study it can be concluded that emotionally intelligent people will also have stress in
work place. It is also clear that the business organizations were task focused. Even training and
development programs are held on productivity basis. Work pressure is the main reason for the stress
of employees. Therefore in order to cope with the stress, the organizations must also aim on reducing
stress of their employees by organizing various activities for occupational stress. The present
investigation was conducted to identify the linkage between emotional intelligence in managing
occupational stress at workplace. After analyzing the results it could be predicted for further research
that there is a perfect correlation between the two, hence for identifying the impact of one another on
each a study could be conducted.
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ABSTRACT
Earthquake tremors have shook India time and again. Due to unsafe construction practices these earthquake
waves have left with damages to life and property. As maximum part of India lies in earthquake prone zone the
earthquake resistant building is the need of the hour. Earthquake resistant design features can minimize these
loss and damages. But people are found to be unaware and reluctant of this methodology. Earthquake resistant
design features might be expensive for shorter span but prove beneficial for longer span.This paper covers all
the features of earthquake resistant design and the highlights some of the low cost ones. It aims at brining
awareness among the people, prevention of damages and safeguarding the country’s wealth.

Keywords: Building, damages, earthquake, earthquake resistant design,low cost features

I. INTRODUCTION
Building is a shelter which people occupy for their living or pursue their living functions. It is essential that a
building whether, it is office building, a shopping complex, a residential area or any playhouse, must be able to
withstand all the forces which could be applies on it. The building must be able to protect the occupants from
natural phenomenon such as rain, snow, heat and cold and hazards such as strong winds and earthquakes. The
intensity of the hazards differ from place to place. It has different intensities in different regions across the world
[1].
An Earthquake (also known as a quake, tremor and temblor) is the result of a sudden release of energy in the
earth’s crust that creates seismic waves. Earthquakes are measured using observations from seismometers. An
earthquakes point of initial rupture is called its focus or hypocentre. The epicentre is the point at ground level
directly above the hypocentre.
Earthquakes are caused due to due to the movement of the tectonic plates and rupture of the rock zones called
faults. The tectonic plates move relative to one another building strain energy along theplates boundaries. When
this energy exceeds the capacity of the rock materials along the fault line surface, the fault ruptures and seismic
waves are produced. These waves then travel to the earth surface through hard bedrock layers. Most of the
earthquakes occur along the plate boundaries.
India is quite vulnerable to the hazards caused by Earthquakes. The entire Himalayan Range and several tracts
of Peninsular India are prone to Earthquake hazards. The Himalayan range and the Tibetan is formed by the
collision of Indian plate and Eurasian plate. The rest of India is formed by the Indo-Australian plate. Recent
studies suggests that India and Australia have separate plates. The Earthquakes in the country results due to the
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movement of these plates. Himalayan range which is also known as the young-fold mountain range is so called
because the mountain range is increasing in height every year. Due to this reason the Himalayan Range is found
to be one of the most vulnerable part of the country for Earthquakes. The Indian region which is divided into 4
zones as per IS 1893:2002 [2]. The most part of the country falls in the crucial zones III, IV and V.
The country has faced major losses in the past due to the damages caused by Earthquakes to life and property.
According to Indian National Heritage Trust for Arts and Cultural Heritage (INTACH), the Bhuj earthquake
(2001) resulted the collapse or serious damage to about 40% of the buildings while 10% remained undamaged
[3]. The Killari Earthquake (1993) resulted in the collapse of 71% of the dwellings [4].
It is a very sad fact that the earthquakes are very unpredictable and thus can’t be prevented. But damages and
loss of both life and property can be prevented by proper precautionary measures. One of the precautions comes
on the form of Earthquake Resistant design of the Buildings.
Structures are often found to lack the basic features of Earthquake Resistant design. People are often found to be
unaware of the features that shall be adopted for making a structure aseismic. Labour is often found to redundant
to use these features due to the lack ofknowledge. Thus, there is a need of spreading awareness among the
people to adopt this methodology to prevent the loss of life and property.

II. HISTORICAL DEVELOPMENT
The Earthquake engineering has been developed through the experiences gained from the past earthquakes and
their consequences. The building structures have been evolved from using timber to masonry structures and then
to the RCC structures. The buildings are damaged when the inertial forces associated with earthquakes exceeds
the structural resistance offered by the structure. As inertia is all related to mass, greater the mass more is the
inertial forces, the heavy construction material or the heavy structures attract large inertia force whereas
resistance is low.
John Milne at University of Tokyo studied the damage caused in 1891 Nohbi Earthquake, Japan and
recommended that ―we must construct, not only to resist vertically applied stress, but carefully consider the
effects due to movement applied more or less in horizontal directions‖.
M. Panetti, Professor of Applied Mechanics in Turin gave the first quantitative seismic design recommendations
after the Messina Earthquake 1908. He suggested that the first storey must be designed for horizontal forces
equal to 1/12 the weight above and second and third storey to be designed for 1/8 of the weight above.
The introduction of moment distribution method in 1930 gave a method of structural analysis to estimate the
distribution of internal forces under design lateral forces. The US Seismological Field Survey was established in
1932 and installed the first strong motion Seismographs in California. The response of highly idealized simple
design was calculated when subjected to observed ground motions using a simple mechanical analyser in 1941.
These calculations of response of buildings to earthquake were sensitive to period of a system. The 1943 City of
Los Angeles Building Code introduced design seismic coefficients as a function of number of stories, which
influenced the period if oscillation of a building.
The relation between the maximum response if linearly elastic and elasto-plastic systems was reported in 1960.
Linearly elastic response spectra have been used in the seismic design to determine the required load resistance
of a structure for estimated ductility capacity.
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With the development of digital computer technology, realistic nonlinear response of building structures was
calculated under earthquake motions. This made possible the construction of high-rise buildings in seismically
active zones. Recent application of base isolation and vibrational controls can further reduce the damage to the
building construction during an intense earthquake [1].

III.SEISMIC DESIGN PHILOSOPHY AS PER IS 1893:2002 Part 1
1. The philosophy of seismic design can be summarized as:
The design philosophy adopted in the code is to ensure that structure possess at least a minimum strength to:
a. Resist minor earthquake (< DBE), which may occur frequently, without damage.
b. Resist moderate earthquake (DBE) without significant structural damage through some non-structural
damage.
c. Resist major earthquake (MCE) without collapse.
―Design Basis Earthquake is defined as the maximum earthquake that reasonably can be expected to experience
at the site once during lifetime of the structure. The earthquake corresponding to the ultimate safety
requirements is often called as Maximum Considered Earthquake (MCE). Generally DBE is half of MCE.
2. Actual forces that appear on the structures during earthquakes are much higher than the design forces
specified in the code. It is recognised that the complete protection against earthquakes of all sizes is not
economically feasible and design based alone on strength criteria is not justified. The basic criteria of
earthquake resistant design should be based on lateral strength as well as deformability and ductility capacity of
the structure with limited damage, but no collapse. Ductility in the structures will arise from inelastic material,
behaviour and detailing of the reinforcement in such a manner that brittle failure is avoided and ductile
behaviour is induced by allowing steel to yield in controlled manner. Therefore, the gap between the actual and
design lateral forces is narrowed down by providing ductility in the structure and additional reserve strength in
the structures over and above the design strength.
3. The design lateral forces specified in the code shall be considered in each of the two orthogonal directions of
the structure. For structures, which have lateral force resisting elements in the two orthogonal directions only,
the design lateral force shall be considered along one direction at a time, and not in both directions
simultaneously. Structures, having lateral force resisting elements in direction other than the two orthogonal
directions, shall be analysed considering the load combinations as specified in the code.
4. The response of a structure to ground vibrations is a function of nature of foundation soil; material, form, size
and mode of construction of structures; and the duration and characteristics of ground motion. This code
specifies design forces for the structures standing on rock or firm soils, which do not liquefy or slide due to loss
of strength during ground vibrations [5].

IV. REASONS FOR BUILDING FAILURE DURING EARTHQUAKE
1. The Soil Fails: The horizontal and vertical forces of the earthquake move the ground sideways and up &
down simultaneously. These forces are powerful enough to turn the soft soil into quicksand, which reduces the
bearing capacity of the soil. Buildings constructed on the soil having low bearing capacity are therefore under
special risk. These may be found sinking after the tremors stop.
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2. The Foundation Fails: Every building has a capability of resisting some lateral forces due to its weight like
the normal wind load. Even the poorly constructed ones a capable of doing so. But building are not necessarily
designed for earthquake loads as they are irregular, multidirectional and intense side-to-side loads. In case if the
earthquake loads there is a high possibility of failure of the foundation connection. As the lateral forces of
earthquakes increases with increase in height of the structure, taller buildings are more prone to these kinds of
failures. The building slides off its foundation due to the lateral forces. Use of anchor bolts or reinforcement to
the foundation wall also help to protect against the concentration of shear forces at grade.

3. A soft Floor fails: Floors with minimum interior shear walls, additional floor-to-floor height or large open
space with concentration of building mass above are known as soft floors. These floors often crumble due to the
large inertial force acting above them during an earthquake. Soft floors are less rigid which makes them
susceptible to failure due to earthquake [6].

4. A building joint fails: Many times it is found that there are new expansion to the buildings which are
connected with the older buildings. The expansion usually do not match the height of the rest of the structure
and it is being found to be pounded by the older structure during an earthquake. It is therefore necessary to
provide sufficient clearance between the structures or the provision of effective expansion joints must be there.

5. The Building Fails: Sometimes it is found that the roof or façade fall from the building during or after an
earthquake. These failures occur because several diverse building elements have been treated like a single
system when, in fact they must be tied separately back to the structure, with space between them to provide
differential movements of the dissimilar elements [7].

6. Cheap Concrete: The failure is also associated with quality of the material used. People are usually found to
use sub-standard material during construction to cut down the cost, without considering the long term
consequences. Also, it is a well-known fact that the strength of the concrete decreases when huge amount of
water is added to it. People are found to ignore this fact to save cost on material. Building codes are also not
followed properly. The buildings so constructed do not meet up to the requirements of the load conditions and
are subjected to failure.

7. Resonance: It is usually found that the buildings having lesser height are ignored from the consideration
under the earthquake resistant design. But the failure of the building due to earthquake is majorly dependent on
the resonance. During an earthquake not all buildings respond to an earthquake equally. If the frequency of
oscillations meet the natural frequency of the building, then resonance can cause severe damage. Small
buildings are more affected by the high-frequency waves while the tall buildings are affected by low frequency
waves [8].

V. COMMON UNSAFE PRACTICES IN EARTHQUAKE PRONE ZONES
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During an earthquake, a wave propagates from the rock to the soil and then into the structure. The key to the
designing an Earthquake resistant structure is to build a ductile structure rather than a stiff structure. The extent
of damage caused by the earthquake depends on the distance of epicentre from the structure horizontally and
vertically below the ground. If the epicentre is close to the surface the damage tends to be greater. Also, as
discussed earlier soft soil can lead to liquefaction or quick sand resulting into damage of the structures. Some
areas in Delhi are prone to the occurrence of Liquefaction during an earthquake.
Load bearing structures are brittle and have low resistance toearthquake. In recent earthquake in Nepal most of
the structures that were damaged were load bearing structures. One way to protect these kinds of failures is to
separate the superstructure from the foundation using base isolation, which shall be discussed later.
In RCC framed structures usually parking is built on the ground floor with greater height and no walls are
provided in the parking area. These are regarded as soft or weak storey. This increase the flexibility of the
ground floor and the floors above sway more than the ground floor. These parking greatly reduces the
earthquake resistance of the structures and lead to failure during an earthquake event [9].
Common unsafe practices are:
1. Plan and mass irregularity.
2. Buildings with vertical setbacks or excessive overhangs.
3. Cantilever staircase.
4. Floating Columns.
5. Columns of parking not designed for ductile loading.
6. Design of buildings in seismic zones without considering the relevant code.
7. Improper anchorage of the structure to the ground.
8. Providing soft storey.
9. Torsional irregularity in the structure.
10. Diaphragm Discontinuity or difference in the stiffness of the diaphragm or provision of more than 50%
openings in the diaphragm.
11. Pounding effect.
12. Vertical Discontinuity in Load.
13. Poor Hillside Practices [10].

VI. CONSIDERATIONS FOR MAKING RC BUILDINGS EARTHQUAKE RESISTANT
1. Stronger Columns:Stronger columns weak beam theory must be adopted in buildings as when dispatching
the forces toward the footing from the structure, columns play a vital role than that of the beams (See Fig
1.1)[11].
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Fig. 1.1: Strong Column Weak Beam
2. Symmetrical dimensions: Structure should not be too long or too high (both cases make the structure
irregular and easily susceptible to seismic forces) (See Fig. 1.2)

Fig. 1.2: Improper dimensions of building attract more seismic forces

3. Horizontal Irregularities should be avoided:Structure might be of various shapes but for earthquakeresistant design, a simple and regular shape such as rectangular can be beneficial (See Table 1.1)

Table 1.1: Plan Irregularities
Torsional Irregularity
It is to be considered to exist when the maximum
storey drift, computed with design eccentricity, at
one end of the structures transverse to an axis is
more than 1.2 times the average of the storey drifts
at the two ends of the structure
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Re-entrant Corners
Plan configurations of a structure and its lateral
force resisting system contain re-entrant corners,
where both projections of the structure beyond the
re-entrant corner are greater than 15 percent of its
plan dimension in the given direction

Diaphragm Discontinuity
Diaphragms with abrupt discontinuities or
variations in stiffness, including those having cutout or open areas greater than 50 percent of the
gross enclosed diaphragm area, or changes in
effective diaphragm stiffness of more than 50
percent from one storey to the next
Out-of-Plane Offsets
Discontinuities in a lateral force resistance path,
such as out-of-plane offsets of vertical elements

Non-parallel Systems
The vertical elements resisting the lateral force
are not parallel to or symmetric about the major
orthogonal axes or the lateral force resisting
elements

4. Vertical Irregularities should be avoided:Mass and stiffness of different components should be regularly
distributed throughout the height of the building. Irregularities need to be avoided. The components of the
structure like walls and columns should not be discontinued (See Table 1.2)

Table 1.2: Vertical Irregularities
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Mass Irregularity
Mass irregularity shall be considered to exist where
the seismic weight of any storey is more than 200
percent of that of its adjacent storeys. The
irregularity need not be considered in case of roofs

Stiffness Irregularity —Soft Storey
A soft storey is one in which the lateral stiffness is
less than 70 percent of that in the storey above or
less than 80 percent of the average lateral stiffness
of the three storeys above

Vertical Geometric Irregularity
Vertical geometric irregularity shall be considered
to exist where the horizontal dimension of the
lateral force resisting system in any storey is more
than 150 percent of that in its adjacent storey

In-Plane Discontinuity in Vertical Elements
Resisting Lateral Force
A in-plane offset of the lateral force resisting
elements greater than the length of those elements

Discontinuity in Capacity— Weak Storey
A weak storey is one in which the storey lateral
strength is less than 80 percent of that in the storey
above, The storey lateral strength is the total
strength of all seismic force resisting elements
sharing the storey shear in the considered direction.

5. Providing lateral force resisting elements: Shear walls and cross bracings should be provided as a part of
lateral force resisting system of the frame. In some very important structures, base isolators are also provided.
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(See Fig. 1.3) Use of waste tyre pads as isolators and isolators made of concrete and rubber can serve for low
cost features[12].

Fig. 1.3: Shear Wall, Cross Bracings, Base Isolator
6. Proper spacing: Adequate spacing must be maintained between two buildings so as to prevent pounding.
(See Fig. 1.4)

Figure 1.4: Proper Spacing between Buildings
7. Light weight: Earthquake force is a function of mass, the building shall be as light as possible. Also, as
inertia forces accumulate downwards from the top of the building, the columns and walls at lower storey’s
experience higher earthquake-induced forces and are therefore designed to be stronger than those in storeys
above. Roofs and upper storeys of buildings, in particular, should be designed as light as possible.

8. Quality of construction and materials: The different structural components: beams, columns, should be
ductile so as to easily undergo allowable displacements within a limit. Stiff members can be very easily cracked
being brittle. Concrete mix and reinforcement should be of proper standards.

9. Short Columns: When a building is rested on sloped ground, during earthquake shaking all columns move
horizontally by the same amount along with the floor slab at a particular level. If short and tall columns exist
within the same storey level, then the short columns attract several times larger earthquake force and suffer
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more damage as compared to taller ones. The short column effect also occurs in columns that support mezzanine
floors or loft slabs that are added in between two regular floors. (See Figure 1.5)

Fig. 1.5: Short Column Effect

VII. CONSIDERATIONS FOR MASONRY BUILDINGS
1. Wall Thickness and Box Action: Masonry walls are slender because of their small thickness compared to
their height and length. A simple way of making these walls behave well during earthquake shaking is by
making them act together as a box along with the roof at the top and with the foundation at the bottom. (See Fig.
1.6)
2. Isolated Staircase and Lesser Openings: In a masonry structure staircase slab acts like a cross-brace
between floors and transfers large horizontal forces at the roof and lower levels. These are areas of potential
damage in masonry buildings. Further, large openings weaken walls from carrying the inertia forces in their own
plane. Thus, it is best to keep all openings as small as possible and as far away from the corners as possible. (See
Fig. 1.7)
3. Horizontal Bands: The bands are provided to hold a masonry building as a single unit by tying all the walls
together, and are similar to a closed belt provided around cardboard boxes. There are four types of bands in a
typical masonry building, namely gable band, roof band, lintel band and plinth band, named after their location
in the building. (See Fig. 1.8) These bands account for low cost feature[13].
4. Vertical Reinforcement: Embedding vertical reinforcement bars in the edges of the wall piers and anchoring
them in the foundation at the bottom and in the roof band at the top, forces the slender masonry piers to undergo
bending instead of rocking. In wider wall piers, the vertical bars enhance their capability to resist horizontal
earthquake forces and delay the X-cracking. Adequate cross-sectional area of these vertical bars prevents the bar
from yielding in tension. Further, the vertical bars also help protect the wall from sliding as
well as from collapsing in the weak direction. (See Fig. 1.9).
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Fig. 1.6: Role of Box Action and Wall thickness

Fig. 1.7: Openings and Staircase

Fig. 1.8: Bands in Masonry Structure
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Fig. 1.9: Role of Vertical Reinforcement

VII. CONCLUSION
Before the construction of any building the zone should be checked as to in which earthquake zone does the
building fall into and construction should be done judiciously. In order to construct an earthquake resistant
building various design considerations need to be kept in mind. The irregularities of any sort need to be avoided.
The building structure shall be ductile, brittle structures shall be avoided. Special care has to be taken while
constructing a building on a hilly terrain, short columns shall be avoided.

REFERENCES
[1.] Otani S.,Earthquake-resistant building construction, Civil Engineering – Vol. I.
[2.] IS 1893 (Part 1):2002 Indian standard Criteria for Earthquake Resistant Design of Structures.

[3.] https://architexturez.net/doc/az-cf-21244
[4.] Pande Prabhas, Recent Damaging Earthquakes of India and related Societal Issues
[5.] Agrawal Pankaj, Shrikhande Manish, Earthquake resistant design of structures(Ashok K. Ghosh, Prentice-Hall
of India Private Limited, 2006)
[6.] Ojha Devesh and Kumar Dilip Low Cost Earthquake Resistant Housing Construction in India, International
Journal of Engineering and Management Research, Volume-4, Issue-5, ISSN No.: 2250-0758,(2014), 18-20.
[7.] White Jeff, Five reasons buildings fail in an earthquake—and how to avoid them, Healthcare Design magazine.
[8.] Buildings and earthquakes—which stands? Which falls?,IRIS and the University of Portland.

[9.] ]http://www.dnaindia.com/analysis/standpoint-earthquake-resistant-structures-how-safe-is-your-home-2082169
[10.] Sharma R.K, Earthquake Disaster Management.
[11.] [11] Murthy CVR, Earthquake Tips, IITk-BMTPC
[12.] [12]Özden, Bayezid, Low-Cost Seismic Base Isolation Using Scrap Tire Pads (STP), 2006, 93
[13.] [13] A.F Vanank, H.H Suthar, M.B Godhani, D.D Patel and C. Sapariya, Low Cost Earthquake Resistant
Techniques, Sardar Vallabhai National Institute of Technology.

185 | P a g e

IDENTIFICATION OF ‘HOT SPOTS’ IN THE LIFE
CYCLE OF SOFT DRINKS PRODUCED IN INDIA
Silpa Mohan K1, Bindu G2
1, 2

Department of Civil Engineering, Govt Engineering College Trichur, (India)

ABSTRACT
Climate change is widely recognised as being one of the major threats facing the world at this time; its
consequences go far beyond its impact on the environment alone. The question is no longer whether the focus
must be placed on moving into a low-carbon future but, rather, how that will be achieved. Natural resources
have to be harvested faster as the world population increases. This study was focused on the soft drink industry.
Using CCaLC2 tool, the environmental impacts of different types of packaging used was determined and
identified the various environmental hot spots. Polyethylene Terephthalate (PET) bottle of 600 ml and
aluminium can of 330 ml was considered for the study. The functional unit of this study was packaging system
required to deliver 1000 litres of soft drinks. From the study it was cleared that PET bottles are more
sustainable than aluminium cans.

Keywords: Carbon Footprint, Environmental Impacts, Soft Drink Industry, Sustainability, Water
Footprint

I. INTRODUCTION
The natural environment encompasses all the living and non living things occurring naturally. The term is most
often applied to the Earth or some part of Earth. This environment encompasses the interaction of all living
species, climate, weather, and natural resources that affect human survival and economic activity. Natural
resources are resources that exist without the actions of humankind. The exploitation of natural resources is the
use of natural resources for economic growth, sometimes with a negative connotation of accompanying
environmental degradation.
A soft

drink is

a drink that

typically

contains carbonated

water,

a sweetener,

and

a

natural

or

artificial flavouring. The sweetener may be sugar, high-fructose corn syrup, fruit juice, sugar substitutes (in the
case of diet drinks), or some combination of these. Soft drinks may also contain caffeine, colouring agents,
preservatives, and other ingredients. Soft drinks are called "soft" in contrast to "hard drinks" (alcoholic
beverages). Small amounts of alcohol may be present in a soft drink, but the alcohol content must be less than
0.5% of the total volume if the drink is to be considered non-alcoholic. Fruit punch, tea, and other such nonalcoholic beverages are technically soft drinks by this definition but are not generally referred to as such.
According to the industry analysis, internationally the soft drink industry is dominated by two major brands,
namely, Coca-Cola (with a global market share of around 50%), followed by PepsiCo (at about 21%). Human
impact on the environment or anthropogenic impact on the environment includes impacts on biophysical
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environments, biodiversity, and other resources. Global warming is the result of increasing atmospheric carbon
dioxide concentrations.
The hard truth is that our economic system is partially blind. The economy focuses more on the value added
items, such as food, clothing, manufacturing goods, work and money whereby the environmental systems are
not included in the value added item. The fresh and clean air, the life of animals and our planet are some of the
real value items and the economy are ignoring. This blindness is the driving force for the irrational decisions
that as humans and the economic system are making today. Because of the change in the life style people are
depending on soft drinks. This is increased the production of soft drinks. Large scale productions of soft drinks
are directly or indirectly affecting the carbon dioxide emission and the freshwater usage
The primary function of packaging is to protect the product, maintaining its safety and quality, and ensuring it
reaches the consumer in the same condition as when it was first produced and throughout its shelf life. The soft
drinks sector uses a variety of different packaging formats. The main types are glass, Polyethylene Terephthalate
(PET), aluminium and steel cans. It‟s harder to recycle plastic bottles than you think. Of the mass numbers of
plastic bottles consumed throughout the world, most of them are not recycled because only certain types of
plastic bottles can be recycled by certain municipalities. They either end up lying stagnant in landfills, leaching
dangerous chemicals into the ground, or they infiltrate our streets as litter. They are found on sidewalks, in
parks, front yards and rivers, and even if you chop them into tiny pieces they still take more than a human
lifetime to decompose.
Previous studies were conducted on the carbon footprint of industries, food etc. A study was conducted on the
life cycle environmental impacts of carbonated soft drinks in UK using GaBi 4.3 software.
This study was focused on the environmental impacts due to the manufacturing of soft drinks in India. CCaLC2
software was used for the study. Polyethylene Terephthalate (PET) bottle of 600 ml and aluminium can of 330
ml was studied. Our main purpose of study was identifying the most sustainable option and to identify the
contribution of soft drinks packaging in climate change.

II. METHODOLOGY
The LCA study follows the ISO 14044: 2006 and PAS 2050: 2008 methodologies as far as possible. The
functional unit of this study was defined as the packaging system required for delivering 1000 litres of soft
drinks. Cradle to grave approach was used for this study. A cradle-to-grave analysis involves a 'holistic'
approach, bringing the environmental impacts into one consistent framework, wherever and whenever these
impacts have occurred, or will occur. One fundamental reason for choosing such an approach is related to the
fact that the final consumption of products happens to be the driving force of the economy. Therefore, this final
consumption offers core opportunities for indirect environmental management along the whole chain or network
of unit processes related to a product. Another fundamental reason is that a cradle-to-grave approach avoids
„problem shifting‟. It is important in eco-design not to solve one environmental problem merely by shifting it to
another stage in the product‟s life cycle. For instance, making a car out of aluminium instead of steel means that
its gasoline consumption is reduced, but the production of aluminium requires more energy than that of steel.
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Only when all these facts are taken into account can it be judged whether a car made of aluminium is truly more
environmentally friendly than one made of steel.
The following life cycle stages are considered:
 Raw materials extraction and production;
 Packaging production and transport to filling site;
 Tops and labels production and transport to filling site;
 Filling of the packaging;
 Distribution of the filled packaging to consumers;
 Transport of post-consumer waste to waste management;
 Landfill, incineration and recycling of the waste packaging.
The following is excluded from the system boundary:
 Energy used for storage at the retail stage;
 Energy use at the consumption stage;
 Carbon footprint of the beverage; and
 Secondary and tertiary packaging.
All transport distances in the life cycle stages are assumed to be 100 km using 22 t trucks. The transport stages
include:
 Transport of raw materials to the manufacturing site;
 Transport of packaging, tops/ends and labels from the manufacturing site to the filling stage;
 Transport of the filled packaging from the filling site to storage at consumer, which includes transport to
warehouse and retail centres;
 Transport to landfill, incineration and recycling sites.
PET bottle of 600 ml and aluminium can of 330 ml of 3 different types of soft drinks was purchased from local
market and weighed. Manufacturing data was collected from authorised documents and experts.

III. RESULTS AND DISCUSSION
Various environmental impacts like carbon footprint, water footprint, acidification potential, Eutrophication
potential, ozone layer depletion potential, photochemical smog potential, and human toxicity potential were
discussed below. All the impacts were estimated for delivering 1000 litres of soft drinks.

3.1 Carbon Footprint
Carbon footprint of PET bottles and aluminium cans were discussed below. Fig 1 was representing the overall
carbon footprint of PET bottles (600 ml) used to deliver 1000 litres of soft drinks. From the graph it cleared that
the raw materials used for the manufacturing of PET bottles were contributing 82.78% of overall carbon
footprint. PET granulates, PP granulates and LDPE films were used for Bottle Manufacturing, Top
Manufacturing and Label Manufacturing respectively. The overall carbon footprint of PET bottle (600 ml) was
152.11 kg CO2 eq. / functional unit
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Fig 1: Overall carbon footprint of PET Bottles (600ml)
Fig 2 was representing the overall carbon footprint of aluminium cans (330 ml) for soft drinks. From the graph it
cleared that raw materials are the major contributors. And also the overall carbon footprint of aluminium cans
was very much higher than that of PET bottles. Aluminium ingots were the major raw materials used for the
manufacturing of the cans. The overall carbon footprint of aluminium can was 776.16 kg CO 2 eq. / functional
unit

Fig 2: Overall carbon footprint of aluminium cans (330 ml)
Fig 3 was representing the carbon contribution in production stage of PET bottles. 54.74% was contributing by
filling stage and 29.74% was contributing by bottle manufacturing using PET granulates. This variation was due
to the fact that in the filling stage electricity and Steam (Natural gas) were using as energy sources.
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Fig 3: Carbon footprint in the production stage of PET bottle (600 ml)
But in the case of production of aluminium cans, can manufacturing was contributing about 63.66% of total
carbon footprint in production stage as per Fig 4.

Fig 4: Carbon footprint in the production stage of Aluminium can (330 ml)

3.2 Water Footprint
This study was focusing on the processing water used in different stages and not considering the water used to
produce soft drinks. From Fig 5 it was noted that about 90 litres of water was using as process water in the case
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of PET bottles for 1000 litres of soft drinks. It was not a big contribution towards water footprint but at the same
time the study was not considering the water usage for making soft drinks.

Fig 5: Water usage in each stage of the manufacturing of PET Bottles (600 ml)

Fig 6: Water usage in each stage of the manufacturing of Aluminium cans (330 ml)

191 | P a g e

In the case of aluminium cans, 33.70 litres of water was using to manufacturing aluminium cans of 330 ml for
delivering 1000 litres of soft drinks.

3.3 Other Environmental Impacts
Acidification potential, Eutrophication potential, ozone layer depletion potential, photochemical smog potential
and human toxicity potential were studied and was tabulated below.

Table 1: Other Environmental Impacts of PET Bottles (600ml) used to deliver 1000 litres of soft drinks
Raw Materials

Production

Storage

Use

Transport

Total

477.82

21.79

0.00

11.54

0.00

520.54

163.36

0.88

0.00

4.71

0.00

170.58

0.01

0.00

0.00

0.00

0.00

0.01

28.77

1.22

0.00

1.38

0.00

32.19

78.71

0.74

0.00

0.11

0.00

79.61

Acidification potential (g
SO2 eq. / functional unit)
Eutrophication potential (g
PO4 eq. / functional unit)
Ozone

layer

depletion

potential (g R11 eq. /
functional unit)
Photochemical

smog

potential (g C2H4 eq. /
functional unit)
Human toxicity potential
(kg DCB eq. / functional
unit)

TABLE 1 was representing other environmental impacts by PET bottles of 600 ml to deliver 1000 litres of soft
drinks. From the table it was noted that the values were very much lower than carbon dioxide emission. Raw
materials used for PET bottles manufacturing were the major contributor towards other environmental impacts.
Human toxicity potential of PET bottles was very high. This was due to the non degradable nature of plastics, if
we chop the bottles into pieces and put them into soil, it may take 50 years to degrade. But for the aluminium
cans, the values were very much less than that of PET bottles. For aluminium cans production stage is the major
contributor since it was directly emitting the hydrocarbons to the environment.

Table 2: Other Environmental Impacts of Aluminium cans (330ml) used to deliver 1000 litres of soft
drinks

Acidification potential (g SO2
eq. / functional unit)
Eutrophication potential (g
PO4 eq. / functional unit)

Raw Materials

Production

Storage

Use

Transport

Total

0.00

1.13

0.00

1.67

0.00

10.85

0.00

0.16

0.00

11.58

0.00

13.15
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Ozone

layer

potential

(g

depletion
R11

eq.

/

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.11

0.00

0.20

0.00

0.99

0.00

11.52

0.00

31.83

0.00

86.43

functional unit)
Photochemical smog potential
(g C2H4 eq. / functional unit)
Human toxicity potential (kg
DCB eq. / functional unit)

Briefly, carbon dioxide emission was the most threatening problem created by packaging to the environment.
About 930 kg of carbon dioxide equivalent was emitting from both types for delivering 1000 litres of soft
drinks. Million litres of soft drinks was producing by each company in a year. Hence it should be noted the soft
drink packaging was a major contributor towards this issue. In the case of water footprint, about 120 litres of
water was using as process water in the various stages like bottle manufacturing, top manufacturing, label
manufacturing and filling. For aluminium cans both footprints were higher than PET bottles.
For other environmental impacts even though the values were relatively lower it should have a combine effect
on the environment. In the case of carbon footprints raw materials used for the packaging production were the
“hot spots”. If the company will replace the raw materials with more sustainable materials, it can reduce a major
part of carbon dioxide emissions. In the case of water footprint of both materials and other environmental
impacts by aluminium cans, the production stage was the “hot spots”. If the company will find out more
sustainable energy sources instead of non renewable energy sources it can make a big change.
In the case of other environmental impacts of PET bottles, Raw materials were the “hot spots”. PET granulates,
PP granulates and LDPE films were the raw materials. The major problem with the PET bottles was nothing but
its raw materials. If the company will recycle the materials it can make a big difference.
From the above discussion it was noted that PET bottles were the sustainable option than aluminium cans.
Aluminium cans were the major contributor of carbon footprint. Also the recycling of PET bottles will reduce
other environmental impacts.
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Fig 7: Screenshot of CCaLC2 tool for Aluminium can (330 ml)
Fig 7 and Fig 8 was showing the screen shot of the software. It was showing the supply chain of soft drinks. The
basic four levels of a supply chain were raw materials, production, storage and use. Waste management also
specified in each stage. Red vehicle denoted the transportation. Red colour was denoting carbon footprint and
green colour was showing water usage. 91% of the PET bottles were managed by land fill and 9% was
incinerating. But for aluminium cans 48% was recycling and 52% was managed by land fill. Other
environmental impacts of PET bottles were high compared to that of aluminium cans. Hence instead of
incineration and landfill, recycling will be the best method for PET bottles management.

Fig 8: Screenshot of CCaLC2 tool for PET Bottle (600 ml)
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IV. CONCLUSIONS
The life cycle environmental impacts of soft drinks have been determined by considering two major packaging
options in India and also the most preferred by consumers: PET bottles 600 ml and Aluminium can 330 ml. It
has been found that, under the assumptions made in this study PET bottles are more sustainable than Aluminium
cans.
In the study system boundary was fixed with cradle to grave approach. Functional unit was defined as the
packaging system used to deliver 1000 litre of soft drinks. Life cycle of soft drinks was divided as raw materials,
production, storage and use. Waste management was also considered for the study. Second generation of Carbon
Calculations over the Life Cycle of industrial activities (CCaLC2) was the tool used for the study. The results
confirmed that aluminium cans were contributing 80 – 85% of the combined carbon dioxide emission of both
type. Aluminium cans have carbon footprint of 776.16 kg CO 2 eq. per functional unit and PET bottles have
152.11 kg CO2 eq. per functional unit. In this above 80 to 85% was contributing by the raw materials used for
the production. So the replacement or recycling of the raw materials can cause a major reduction. More
sustainable materials should be preferred as raw materials. In the production stage filling stage is the “hot spots”
since it uses non renewable energy sources. Water footprint was 120 litres per 1000 litres of soft drink
production. Here process water was considered.
Even though PET bottles were better than aluminium cans it was the major contributor in other environmental
impacts like acidification potential, Eutrophication potential, ozone layer depletion potential, photo chemical
smog potential and human toxicity potential. The results also show that recycling 40–60 % of PET bottles could
reduce environmental impact of the drink by 32–48 %. Refrigerated storage was adding around 33 % and 24.5
% to GHG emissions for the cans and PET bottles, respectively, and should be avoided particularly as soft
drinks are not perishable goods.
This paper mainly focused on the environmental impacts of drinks packaging in India. This can be used in the
field of zero carbon challenge. In the study the transportation distance was kept constant at 100 km and was not
considered the secondary and tertiary packaging of the soft drinks. Further studies can be conducted by
changing the assumptions.
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ABSTRACT
A deregulated market is the one where there are more than one entities responsible for all the functions of
generation, transmission, and distribution. In other words, in deregulation, the functions of generation,
transmission, and distribution are dis-aggregated. Each function is performed by a separate company.Prior to
this, the power industry was a vertically integrated system where a single entity was responsible for all the
functions of generation, transmission, and distribution. So, in a deregulated market, the customer bill consists of
two components: one from the power distribution and transmission network operator (Transco) and the other
from the power generating company (Genco). As the number of participants increases, the market becomes
more competitive. This leads to overloading and congestion of transmission lines.

Keywords-Congestion, Conventional methods, FACTS, Optimization.
I. INTRODUCTION
During the 1990s, a large number of electric utilities and power companies adopted an open market system from
vertically integrated mechanisms. In developing world, it helped in bettering their system management and tariff
policies. This also helped in improving their generation and transmission capabilities. In developed countries, it
enabled in decreasing the price of electricity. Also, the choices available for the customers for purchasing
electricity increased. But, there was a number of challenge associated with it like a suitable auction strategy for
electric power, maintaining system stability and reliability, managing transmission congestion, and maintaining
market equilibrium [1, 2].
Congestion occurs when all the transactions of power cannot be allowed due to overloading of line. Thus, by
congestion management techniques, we make the system more efficient by reducing or completely eliminating
the transmission line overloading [3, 4].
On the basis of the economy involved, congestion management methods can be categorized as:
(1) Cost-free methods, and (2) Non-cost free methods.
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Cost-free methods include installments of transformer taps, use of FACTS devices, and modification of network
topologies. They are called cost-free as the cost involved is nominal. The non-cost free method includes
rescheduling of generation and curtailment of the load.
The conventional congestion management includes general nodal pricing method, price control theme, using the
genetic algorithm (GA) for managing congestion, fuzzy logic, voltage stability, use of FACTS devices to reduce
line loading, and market-based analogy [5].

II. CONVENTIONAL METHODS OF CONGESTION MANAGEMENT
2.1 Nodal Pricing Method
This technique is based on Optimal Power Flow (OPF). In this method, various economic and technical
specifications are modeled. These specifications include generator‟s cost functions, demand elasticity, generation
limits, and line power flow limits. The OPF problem aims to reach an optimum power transfer situation keeping
the network constraints unviolated.
The solution of the optimization problem gives a number of parameters. One of these is the nodal price, which is
the price at each node. In this method, the nodal prices are decided as per the spatial location of the node, known
as Locational Marginal Prices (LMP). The LMP at a given bus represents the cost incurred when at that given
bus, load is further added. It is an aggregation of supplying energy marginal cost, cost of losses due to increment
and transmission congestion cost, if any, arising from the increment and congestion, if any, arising from that
increment [6, 7]. The LMP leads to a heavy surplus generation which is used to pay the „contract rights‟. This
contract right holder can feed power from one node and withdraw from another [8]. In [5], authors discuss the
method for calculation of LMP. Here, they obtain LMP from „Transposed Jacobian Matrix‟.
In [9], a control scheme is proposed for congestion management using nodal prices in electrical power systems.
This control scheme enables in achieving optimal power balance. Besides this, the author also presents a
controller for detecting steady state line flow constraints.
In [10], the author proposes a generalized optimal deregulated model for deregulated power system market and
they have applied this model to an IEEE-30 bus system. They also aim to determine the nodal price or the LMP
at various nodes of the power system.
Kang et al. aim to eliminate the congestion with an optimization model [11]. This model is based on sequential
network partition and congestion contribution identification. The authors implement this model on an IEEE-39
bus system and they conclude that this method is quite effective [12].

2.2 Uplift Cost
In former UK pool, the uplift cost was inclusive of the transmission constraints. It, when added to the Pool
Purchase Price (PPP) gives the Pool selling Price (PSP). It is equal to the difference between the total cost of
supply with and without constraints. The uplift cost consists of transmission services uplift (costs incurred due
to the physical limitations of the network), energy was (costs of demand forecast errors and generator
shortfalls), reactive uplift (maintains system voltage within limits), unscheduled availability payments (the
capacity payment paid to gensets that are available but are not needed to run). The components are explained in
detail in [3]. The uplift cost can be known mathematically as follows:
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PPP= SMP+ Capacity Payment (CP)
PSP= PPP+ Uplift
where
SMP: it is the bid price of the most expensive generator, i.e. the marginal unit, required to meet forecast demand
in a market period
PPP: Pool Purchase Price; it is the price calculated before the day of trading.
PSP: Pool Selling Price; it is the price paid by the buyers and paid to the generators.
CP: It is the payment for any available capacity, irrespective of whether the generators generated or not. It may
rise during periods of shortages but falls when system capacity exceeds demand.
Uplift: It covers the costs of transmission (including transmission system losses) and is the difference between
the unconstrained schedule and the cost on the trading day bid price.
If in an unconstrained dispatch environment, a private generator is selected but it is not allowed to generate due
to the system constraints, adjustment calculations are made to provide compensation for the generators.
AdjustmentconstrainedOFF

= (Capacity- Generation)* (PPP-Bid Price)

Now, if the original dispatch violates the security constraints, re-dispatch is required.
These adjustment costs are then included in generator incomes.
Generator incomes = [(capacity)*(PPP) + Adjustment]
However, the generators are not charged for congestion exclusively. Hence, this method does not provide right
information regarding setting up of new transmission lines.

2.3 Price Area Congestion Management (PACM)
PACM is a technique mainly used in countries where the power system market is open access, bilateral, decentralized and day ahead type. In PACM, there are multiple generators and loads in each area. The bids offered
by them is also different [6]. Initially, a system price (P s) is calculated considering the overall bids and offers in
the area. In case the line flow crosses the limiting value, we calculate limiting area price, Po. From this, the
capacity fee, Pc is calculated where:
PC = PS - PO
This capacity fee is then used in deciding whether an additional unit should be installed or not.

2.4 Congestion Management based on ATC
ATC refers to the „„Available Transfer Capability‟‟. It is a measure of the transmission capability left in the
transmission line above its committed uses.
ATC = TTC - TRM – (existing transfer commitments + CBM)
where
TTC: it is the maximum amount of power which can be transferred over the network under all security
constraints.
TRM: it is the margin required for uncertainties in the system conditions.
CBM: the margin reserved by load serving entities for generation reliability requirements.
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2.5 Flexible AC Transmission System (FACTS) devices
On the basis of the economy involved, congestion management methods are classified as:


Cost-free measures, and



Non-cost free measures.

The cost-free measures include installation of FACTS devices like thyristor controlled series compensator
(TCSC) and unified power flow controller (UPFC).
On the basis of their connection in the circuit, FACTS devices are categorized as:
1. Series controller,
2. Shunt controller, and
3. Combined series-shunt controller.
Thyristor controlled series compensator (TCSC), static synchronous series compensator (SSSC) and Thyristor
controlled phase-angle regulator (TCPAR) are series controllers. STATCOM (static synchronous compensator)
and SVC (static var compensator) are shunt connected in the network. These controllers inject reactive power at
the buses where the voltage is below the desired value. UPFC (unified power flow controller), which comes
under combined series–shunt controllers, simultaneously performs the function of both, series as well as shunt
controller i.e. it helps in alleviating congestion as well as supporting voltages in the system [14].
Reddy et al. [15] have used Genetic Algorithm (GA) to find the optimal location of the FACTS devices. GA can
be used to solve both constrained and unconstrained optimization problem, which are not well suited for other
standard optimization techniques.
In [16], the author incorporates Interline Power Flow Controllers (IPFC) based an optimal power flow method.
The IPFCs are controllers used for power flow control in the systems. IPFCs are used to solve complex
congestion management problems.
In order to determine the optimal location of the Static Synchronous Compensators (STATCOM), Karami et al.,
in [17], make use Artificial Intelligence in their optimization problem to find the solution. The authors also work
to determine the capacity of an optimally located IPFC for managing power flow congestion simultaneously.
In [18], Gitizadeh and Kalantar use TCSC and SVC to reduce the problem of congestion. For problem
formulation, they make use of a Sequential Quadratic Programming (SQP). This is done to evaluate static
security margin with congestion reduction constraints when FACTS devices are present.
Rajalakshmi et al., through their simulation results on an IEEE 14 bus system, establish that how the line flows
in heavily loaded lines can be reduced by proper installation of FACTS devices. In this paper, in order to reduce
the total VAR losses in the system, a method is proposed where the FACTS devices are placed on the basis of
their performance index [19].
Surender Reddy et al. have construed a single objective and multi-objective optimization in order to determine
the optimal location, choice, and size of SVC and TCSC [20, 21].

200 | P a g e

III. OPTIMIZATION TECHNIQUES FOR CONGESTION MANAGEMENT
Congestion management is a non-linear program. It involves a large no. of variables. It requires optimization
algorithms for finding its solutions [22]. Following are some of the most common optimization techniques for
managing congestion in the transmission lines.

3.1 Genetic Algorithm (GA)
Genetic Algorithm is a very popular approach for solving a no. of non-linear programming problems. In GA, the
algorithm continuously iterates each individual solution. This algorithm stochastically picks individuals from the
current population and it is used to produce next generation [23].
Granelli et al. aim to determine the optimal topological configuration of the transmission system [24]. They use
33-bus CIGRE sample test system and 432-bus EHV Italian network to validate their work.
For multi-objective optimization, SPEA inter-zone. For a multi-objective function, there exists no unique
solution. So, the objective is the determination of all the trade-off solutions.

3.2 Particle Swarm Optimization (PSO)
Particle Swarm Optimization (PSO) is another Algorithm used for determining the optimal location of FACTS
devices while minimizing the cost of installation and improving the loadability of the system. PSO is a
computational method for optimization of a given problem by iteratively working to improve a candidate
solution [25, 26]. Saravanan et al. have used PSO to determine the most suitable location of TCSC, SVC, and
UPFC [27]. The authors use IEEE 6, 30, 118 bus systems and a Tamil Nadu Electricity Board 69 bus system as
a test. After simulation, it is found that the cost of installation of UPFC is much higher than TCSC. Also, it gives
better load ability than UPFC [28]. On systems with highest installation cost, UPFC gives maximum system
load ability [29, 30].

3.3 Bacterial Foraging Algorithm
Panigrahi and Ravikumar Pandi, in [30], work to reduce the problem of congestion by generation rescheduling.
They propose an ideology based on “Theory of natural selection”. The author‟s combine the Bacterial Foraging
Technique with the Nelder-Mead method in order to optimize the congestion cost.
The author‟s combine the Bacterial Foraging Technique with the Nelder-Mead method in order to optimize the
congestion cost. The authors come to a conclusion that Bacterial Foraging Algorithm outperforms swarm
optimization as well as GA.

IV. CONCLUSION
In this paper, a thorough review of congestion management has been presented in this paper. It discusses the
importance of optimization tools in alleviating congestion. All the major algorithms used across the world for
managing congestion have been discussed. The role of FACTS devices in congestion management has also been
discussed.
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ABSTRACT
In past years the Wireless Sensor Network(WSN) has gained high attention in research area due to its different
applications like health monitoring, precision diary, military, farming, environment monitoring, fire monitoring
in forest ,machine surveillance etc. A WSN consists of tiny sensor nodes which can be deployed in a distributed
manner in any harsh environment .The sensor nodes consists of limited resources. With these limited resource
the energy consumption should be minimized to prolong the lifetime of the network. To resolve this problem
nodes are divided into virtual group according to some rules, which are called as clusters. Each node in a
cluster or group can perform different functions. In this survey paper, we provide a view of the soft computing
based clustering algorithms and studies made in this area. We analyse the previous work and current existing
problems and also point out possible research directions for future work.

Keywords – Clustering, Soft Computing, Fuzzy logic, WSN, Genetic Algorithm, Sensor Nodes

I. INTRODUCTION
In this review paper, we have tried to show that gradually the research work has enhanced and shifted from
traditional stochastic approach to soft computing/fuzzy logic approach. In earlier times that is in stochastic
approach sensor nodes are periodically rotated and assigned the role of cluster head. Gradually it is found that
such method is not efficient as several attributes of nodes are not taken into consideration and thereby reducing
efficiency. It has been observed that node dying out situation becomes a significant problem in WSN which
needs immediate concern. Keeping that fact in view it is submitted by many researchers that if right node is
elected as cluster head then this issue can be addressed to a great extent. To elect right node as cluster head,
various fuzzy descriptors are used e.g. distance from base station, residual energy, etc. Main reason behind
going into Fuzzy approach is making decision even if where there is incomplete information about the nodes.
For example a node near to the base station may be used repeatedly and run out of energy whereas other nodes
are hardly used. To eradicate this residual energy and distance from base station are taken as fuzzy descriptor to
elect the cluster head in each round. To analyse and compare the algorithms several parameters are taken into
consideration like time complexity, node mobility, cluster overlap, In-cluster topology, cluster-count, clustering
process, CHs selection, CHs rotation, etc.
The Cluster Count refers to number of clusters in the network. The CH election and formation process lead to
variable number of clusters.
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The time complexity may be variable or constant depending upon the execution of clustering algorithm. In most
recent cases most of the algorithm has constant time complexity, which depends on the number of CHs instead
of no. of nodes in the network.
The node mobility refers to whether sensor nodes or CHs are stationary or mobile. If it is assumed to be mobile,
the cluster membership of each node should dynamically change.
Cluster overlapping is one of the disadvantage of probabilistic or stochastic approach, which can be solved with
fuzzy based RCFAL (grid based) clustering algorithm. Most of the clustering protocol tries to minimize cluster
overlap.
The CH selection may be pre-assigned (heterogeneous environment) or calculated in a probabilistic or random
way (homogeneous environment) based on the distance, residual energy etc. In the neuro fuzzy system these
parameters are taken as input to find the CH.

III. SOFT-COMPUTING TECHNIQUES USED IN CLUSTERING
Soft computing is a promising problem solving technology and in particular it is suitable for unsure and
nonlinear problems [6]. In this approach the basic techniques for solving clustering are, FLS(Fuzzy logic
system),Genetic Algorithm, Neural Network etc.
FLS-The fuzzy logic system (FLS) is an inference scheme which mimics the human thoughts and its basic
configuration consists of a fuzzifier, some fuzzy IF-THEN rules, a fuzzy inference engine and a defuzzifier.
NN-Neural networks (NNs) imitate the human brain to achieve intelligent tasks. They can represent complicated
relationships between input and output variables, and acquire knowledge about these relationships directly from
the data.
GA-Genetic algorithms (GAs) are numerical optimization algorithms inspired from genetics and have been
applied to a wide range of problems . GA typically maintains a population of persons that symbolize a set of
candidate key for the considered problem.

IV. RELATED WORK
1.1. RCAFL
The main disadvantage of the most famous LEACH and CHEF like clustering algorithm is that it selects the
cluster area depending upon the chosen cluster head which consumes huge amount of energy in the
communication process between the nodes. Firoz Ahamad,Rakesh Kumar presented [4] a paper in IEEE
International Conference on recent trends in electronics information communication technology,2016.In the
proposed scheme the network area is divided into fixed small subareas called grid. It uses two fuzzy variables
i.e. base station distance and node residual energy to calculate the cluster head.The result shows that RCAFL
protocol prolongs network lifetime in terms of number of rounds. Fig 1 shows the diagrammatic representation
of grid based clustering of sensor nodes.
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Figure1 Grid Based Clustering Approach

1.2. CHEF
Wireless Sensor Networks (WSN) are real time embedded systems which have limited and specific computation
task. So it makes use of in built energy which is limited in nature. Hence reducing consumption of such energy
is prerequisite to increase network life time and thereby increase efficiency of WSN. It is found that appropriate
use of cluster-head election methodology can reduce the energy drastically [3]. In this algorithm it is proposed
that depending on network configuration a substantial increase in network lifetime can be achieved than through
probabilistic/stochastic selection of nodes. Accordingly a fuzzy logic based approach has been made on three
descriptors namely energy, concentration and centrality. As cluster head does the significant portion of entire
work, appropriate cluster-head selection can increase the network lifetime by reducing energy consumption. In
real time there may be some instances where decision need to be taken even if there is no complete information.
In this situation crisp logic or traditional logic approach fails whereas Fuzzy logic fulfills the requirement.
Hence selecting fuzzy logic in cluster-head selection is a prudent decision.

1.3. F-MCHEL
This algorithm is an enhancement of LEACH protocol. Hence the base protocol is LEACH with a little
modification. Tripti Sharma and Brijesh Kumar in their paper titled as “Fuzzy Based Master Cluster Head
Election Leach Protocol in Wireless Sensor Network” [5] observed that in traditional LEACH protocol much
energy is dissipated in communication made between each cluster head and the base station. So network life
time is of poor quality and moreover depends on all the cluster head. In order to improve the issue they proposed
to elect the cluster heads based on Fuzzy Logic taking into consideration two descriptors namely energy and
proximity distance. This step was taken to improve the cluster head selection and thereby only the most suitable
nodes are elected as cluster head. Second step was to elect a Master Cluster Head from the Cluster Heads based
on their residual energy. By this step they intent to reduce the energy consumption by electing a master cluster
head which is only authorized to communicate with base station. This makes the process independent of energy
concern of all other cluster heads. The cluster head having maximum residual energy is elected as Master
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Cluster Head. Here it is needless to mention that this uses a multi-hop communication. As we know multi-hop
communication uses less energy than direct or one-hop communication. Also simulation has proved that
appropriate Master Cluster Head election has drastically improved the network lifetime however the election
itself has some energy overhead but it is worth considering the improvement caused in network lifetime.

1.4. LEACH WITH FUZZY DESCRIPTORS
In traditional LEACH (Low Energy Adaptive Clustering Hierarchy) approach cluster heads are rotated
periodically to balance the energy consumption. The demerit in this approach is as probabilistically cluster
heads are elected so there may exists that cluster head near to base station has already exhausted its energy
whereas distant cluster heads are having significant energy. This makes the entire cluster a dead one because of
few nodes and specifically due to wrong methodology. Also another problem associated with this is in
traditional LEACH approach which work purely on crisp logic, decision cannot be taken if information are not
complete in all respect. To improve the above said issues, Jin Shyan Lee et al.[1] proposed that LEACH can be
improved by using Fuzzy Logic instead of Crisp one. So few fuzzy descriptors can be taken to elect Cluster
Head and thereby the first issue can be addressed. For example by taking residual energy into consideration in
electing Cluster Head, the energy dying out situation can be handled efficiently. Similarly in centralized Cluster
Head selection approach every decision is to be taken by base station as it collects all clustering information and
decide the cluster head, thereby energy consumption is huge. By taking proximity distance as fuzzy descriptor
this issue can be well handled.

1.5. LWTC-BMA
In traditional LEACH approach as discussed earlier stochastic method is used in selecting cluster heads
irrespective of the efficiency of that cluster head. So there are many nodes which are elected as cluster head but
does not perform well, hence wastage of resource. In the current algorithm Rashmi Ranjan Sahoo et al. [2]
proposed that if a check can be introduced before election of a cluster head by looking at its past history then
efficiency can be ensured. So they introduces a system which computes that whether the node is malicious or
benign one. If so it is rejected. A threshold trust value is set. If the node passes the test and secure a trust value
more than the threshold value then it is elected to be a cluster head. So the node which performed less efficiently
in the past rounds there probability of getting elected in future get diminished. Simulation shows that this
algorithm outperformed LEACH and TCBMA in terms of energy loss.

1.6. PSO-BASED CLUSTERING
Particle Swarm Optimization is an optimization technique in which natural species social behaviors are
considered for computation. In this system nodes are grouped based on their attributes. For example according
to the distance the closer nodes are formed into one cluster, thereby that cluster can balance the energy
consumption. It uses a fitness function to test the fitness of node to be eligible for the swarm. It is one kind of
heuristic approach. In the last algorithm elimination method is used to elect cluster head. But here selective
method is used to fulfill the purpose. Hence resource utilization is optimized in this method by reducing the

207 | P a g e

wastage of nodes. That means if a node is not suitable for a cluster it does not mean that it is rejected from the
entire network, it may be suitable for other cluster which is formed by combining its peripheral nodes.
Simulation results show that PSO based clustering is much more efficient than other mathematical and heuristic
approach.

SOFT COMPUTING BASED CLUSTERING ALGORITHMS

FUZZY LOGIC BASED

FUZZY LOGIC & GRID BASED

GENETIC ALGO BASED

 CHEF
 F-MCHEL
 Neuro Fuzzy Energy
Aware Clustering
Schemes
 LEACH with Fuzzy
Descriptors

 LWTC-BMA
 PSO BASED
Clustering
 LEACH-GA

 RCAFL

Figure1: Soft Computing Based Clustering Algorithms

III. COMPARATIVE STUDIES OF CLUSTERING ALGORITHMS
Table-1 Comparative Study Of Different Algorithms Based On Different Parameters Described In

Clustering

CHs Selection

CHs Rotation
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to it
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Fixed
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IV. CONCLUSION
Wireless sensor network is a revolutionary invention in the field of computer networking and automation.
Looking at its importance in various field several efforts have been made by many research scholars of the field.
Among the various methods of improving the efficiency of WSN, clustering is one. In this review paper we
made an effort to compare the above mentioned algorithms on the basis of said parameters and tried to find out
the trend which has been going on in the field of clustering technique. On comparing above algorithms we
arrive at conclusion that clustering technique has shifted from probabilistic model to soft computing or fuzzy
logic model. As described above fuzzy logic is the need of time. Clustering using fuzzy descriptors, GA and
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other soft computing techniques has proved to be efficient especially when information from the network is
incomplete. Moreover using the above soft computing techniques has saved significant energy wastage and
enhances the longevity of the network. From the above study we find that there is cluster head (CH) selection in
each round irrespective of its requirement or in spite of an already available efficient CH in the previous round.
Hence the proposed future work is developing “on demand selection of CH” and introducing it in the clustering
process. Last but not the least the concept of AI may be introduced in the clustering process.
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ABSTRACT
Tourism has become the main source of income in developing countries by generating revenues and also
provides employment especially for unskilled labor and migrants. The undulating topography of hill not only
provides the scenic beauty but also act as lungs for the entire National Capital Region, Delhi (NCR). The dry
area of Aravalli range are getting maximum consideration due to the exploitation of existing natural resources in
Gurugram district. Inspite of having rich resources, are being exploited by the industrialists, real estate
developers, land mafia, government etc. The highways and the two other major projects are under pipeline (DFC
and KMP) passing through the district resulted into bifurcation of natural habitat. Apart from this several other
development activities in the form of encroachment like farmhouses, resorts etc built on forest land and
commercially exploited the area. Thus, there is a mismatch between environment and development has been
noticed in the region which will further affect the ecological balance. Thus, the idea of developing Aravalli
ranges as an ecotourism centre will conserve the natural resources and ameliorate problems related to
environmental degradation in district and required a strong institutional mechanism to restrict the prevailing
illegal activities.

I. INTRODUCTION
Tourism has also become the main source of income in developing countries by generating revenues
accompanied with investment in infrastrucutre like roads, airport, water and sewerage facilities. It also provides
employment especially for unskilled labor and migrants from poor rural areas in different sectors such as
construction, agriculture etc. But extensively and uncontrolled tourism may further contribute in environment
degradation. The two main areas of environmental impact of tourism are pressure on natural resources and
damage to ecosystem. In other words rapid tourism activities can increase the competition for limited land
resources and conversion of other uses will raise the land prices and build the pressure on agricultural land.
Uncontrolled tourism activities can caused trouble for wildlife habitats and endangered species. At present the
idea of developing sustainable tourism is taking place in order to ameliorate problems related to environmental
degradation leading to the stage of equilibrium between environment and development (Nistoreanu, P., 2005).
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Source: Keyser, 2002
Fig. 1: Sustainable Tourism and its features
Currently, Ecotourism gaining popularity in developing countries since 1988 as it doesn‟t require any large
investment, only small and local enterprises can effectively fulfill the condition of ecotourism and stimulating
economic development. Ecotiurism particularly catch private investment for the establishment of parks, natural
reserve and contribute to preservation of biodiversity and ecological balance in developing countries.

II. LITERATURE REVIEW
Natural resources have for centuries been an important part of people‟s diet, and also have economy, social,
cultural and spiritual relevance (Achin and Gonzalo, 2004). Natural resources would be referred to those
resources not necessarily confined to economic value in the context of production and marketing but goes
beyond to include socio-cultural and spiritual value. In developing countries, forest and conservation policies
have traditionally been characterized by general suspect of local people‟s ability to manage the natural resources
on which they depend (Heltberg, 2001). In many developing countries today, ecotourism is adopted simply
because it is an alternative form of tourism focused on environmentally sound practices that contribute to the
protection and conservation of the environment as tourism takes its course towards development at the expense
of the environment (Azizur, 2010). Ecotourism has been identified as a form of sustainable tourism as expected
to contribute to both conservation and development (Tsaur & Lin, 2006). It has been asserted that ecotourism
can integrate conservation of biodiversity with socio-economic development of local communities because
when villagers recognize that the potential exists to receive continuous income from tourists without an
unsustainable use of their natural resource they will understand the importance of preserving the natural area.
As a result most of the government authority and non-governmental organizations (NGOs) are impatient to
develop ecotourism in protected areas in order to maximize these benefits. Thus it has been seen that majority of
ecotourism development occurs within and around protected areas.
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Ecotourism
Protection of Natural Areas

Source: Ross & Wall, 1999

Fig. 2: Ecotourism depicts balanced stage between conservation and development

According to the directives of ecotourism planning the first and foremost step is permanent protection of the
resource. Secondly, once the area has a protected status, develop management zones. The most sensitive areas
should have no development while less sensitive areas may be zoned for research, minimal tourism etc. and
thirdly, establishment of a management authority”that includes local people. Once the protected area is
identified and zoned, this Management Authority should develop a long-term management plan that addresses
regulation of the protected area, guidelines for development, financing and generating local economic
development and monitoring the affects of tourism on the resources over time and lastly development design
guidelines to ensure that tourism development is compatible with protecting the resource and maintaining scenic
beauty.
The empowernment of local people, regulation by the government, education of locals, tourist and strong
participation are the key elements were observed in the ecotourism projects. Here there are successful examples
of different case studies all over the world shown the impact of practice of ecotourism in a region upgrade living
standard of local community.

2.1 CASE I
Baboon Sanctuary, Belize
Bermudian Landing lies in the northwest of Belize city. It is a typically rural community in which community
Baboon Sanctuary is Situated. It has 32 households and seven other nearby village involved in the sanctuary
development. CBS was established in 1985 for the protection of black howler monkey and their habitat. It has
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been asked to local residents, village council to give their support through certain management practices such as
leaving a section along the river, protect the trees to serve as primary habitat of howlers and preserve vegetation
serving as food sources for howlers. In 1987, for the first time villagers have provided guest rooms and meals to
a small group of students visiting bermudian Landing to study monkeys. At present the local residents providing
tourist facilities continued for several years and encouraged the community to diversify their services. There
were about 3000 visitors who spent an estimated 1443483 rupees in the villages on meals, accomodations,
souvenirs, guiding, persona etc. Thus CBS has been regarded as an excellent example of participatory
ecotourism development in a community owned protected area.

IMPACT:
Environmental:
 Increase in howler population
 Agricultural practices in accordance with management plan.
Economic:
1. Increased tourism related business available
2. Inequitable distribution of tourism income among community members
Social:
1. Meals and Rooms for overnight visitors available in villager‟s homes
2. Training Session and social gathering
Management:
1. No national government
2. Not enough training in natural resource management
3. Inadequate basic infrastructure

2.2 CASE 2:
Gales Point Manatee Project, Belize
The practice of ecotourism in Gales point was proposed to raise revenue and conservation of natural resources in
the villages. In this regard the Gales Point Progressive Cooperative (GPCC) was formed by villagers to promote
ecotourism development and conserve the natural resources. In addition the robust use of resources has been
encouraged and maintain of local culture, thus the income has generated from tourism effort and largely
impacted the local community.

IMPACT:
Environmental:
 Protection of Manatee (Sea cow)
 Protection of unique ecosystems including coastal beaches, mangrove forests, saline marshes
Economic
 Community benefits from sale of different traditional crafts such as baskets, boat, mat, jewellery etc.
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Social
 Business training for local women
Management
 Better management strucuture than CBS
Thus, from the above cases states that ecotourism projects help in raising the economic and social advantage to
the adjacent communities. Even though there are certain issues have been identified that contribute in the failure
of ecotourism practices such as lack of cooperation between tourist agencies, lack of public and private
investment, planning for tourism, lack of training opportunities for people, the tourism sector and little
involvement of community members in tourism management.

III. PROBLEM STATEMENT
This is basically a working paper in which a research problem has been mentioned to investigate that
Ecotourism practices stimulates local economies and awareness while protecting natural resources, secondly, the
practice of ecotourism asserts nearby community„s ownership, control and access on natural resources. The aim
of the proposed study will be the Development of Aravali Region (identified region) as an ecotourism hub.
Haryana state comprises of four physical division namely Hilly area of Shivalik, Plain areas, Sandy area, Dry
area of Aravalli ranges but among them the dry area of Aravalli range are getting maximum consideration due
to the exploitation of existing natural resources in the region. Aravalli ranges lies in the southern part of Haryana
which is made up of limestone and slate. Due to the sub-tropical continental monsoon type climate with scanty
rainfall, the area serve xerophytes vegetation such as Prosopis spicigera L., Acacia arabica wild, Balanites
roxburghi, Butea monosperma, Anogeissus pendula, Cassia fistula, Albizia lebbec etc. The undulating
topography of hill not only provide the scenic beauty but also act as a lungs for the entire National Capital
Region, Delhi (NCR). According to the Wild life Census Report 2012, there are seven carnivores species
registered in the Aravalli ranges including leopard is at the top of the food chain. Besides, the area having rich
natural resources, still it is being exploited by the industrialists, real estate developers, land mafia, government
etc for their personal proceeds. Similarly, the two major highways projects are under pipeline (DFC and KMP)
passing through the district resulted into bifurcation of natural habitat. Apart from this several other
development activities in the form of encroachment like farmhouses, resorts etc built on forest land and
commercially exploited the area.
The main reason behind the depletion of resources in Gurgaon is the legal status of Aravalli which is still not
clear to the State government and others. Secondly, Gurgaon city which is popularily known as „Cyber city‟ is
the hub of large manufacturer of automobiles and a home of large number of Multinational Companies (MNCs).
It generates more than 50 percent of income tax revenues in Haryana just because of the important strategic
location and good connectivity from all sides. Thus, there is a mismatch between environment and development
has been discerned in the region which will further add into widespread ecological imbalance.

IV. CONCLUSION
The entire Aravali Range has become ecologically sensitive and critically fragile. Therefore, the present
research probem emphasised on environmentally degraded Aravali hills ecosystem near Gurgaon in order to
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seek appropriate solutions through ecotourism that can create equilibrium between the development and
environment with the involvement of local communities. Consequently, a vital need has evolved to reduce the
mismatch between development and environment otherwise situation would be more difficult to handle in
future. Inspite of the fact that degradation of natural environment all around has been observed and no
comprehensive study has been carried out basing the Aravalli ranges yet.
Although, an important initiative has already been taken in this direction in the district. An ecotourism site has
been proposed at Bhart Yatra Kendra situated in Bhondsi village with an area of 588 acre in the Aravalli ranges.
The total budget of the project is 1.67 crore. About 70 acres of the kendra is being developed into natural
awareness and education centre. Hence, the idea of developing Aravalli ranges in Gurgaon District as an
ecotourism centre will conserve and protect the natural resources of Aravalli ranges and an urgent need of
suitable policy framewok to restrict the prevailing encroachment in the region.
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ABSTRACT
Land is one of the prime resource for any kind of development over the globe. For the development to happen,
various types of models are to be adopted to access land like, land sharing and adjustment, land pooling and
assembly and land acquisition. Land acquisition in Haryana is undertaken by Government for the projects of public
purpose. Haryana State Industrial and Infrastructure Development Corporation (HSIIDC) developing IMT
(Industrial Model townships) at Manesar. Land has been acquired from ten villages. Displacement and resettlement
due to land acquisition for development in which people physically displaced from their place of origin, lose their
land or productive assets; loss of their housing; loss of employment of laborers, non-resident service provider, small
shops and business; loss of other assets like access to area for fishing, grazing, fuel wood etc.

Keywords:Displacement, Land Acquisition, Resettlement, Socio-Economic Impact.

I INTRODUCTION
Land remains one of the prime and basic resources for any kind of development to take place. For any development
to happen, various types of models are to be considered adapted to access land such as land acquisition, land sharing
and adjustment, land pooling and assembly. In Haryana, Government adopts land acquisition model for urban and
other infrastructure projects whereas land sharing and negotiation is used to access land by the private sector.
Though the Government hitherto, has been acquiring fertile agricultural land for different purposes, yet it did not
consult people for awarding right and fair compensation to the land owners what to talk of their consent before
acquisition. The government under principle of eminent domainforced people to divest from their land. Due to land
acquisition for development purposes, displacement and resettlement happens in the form of physical dispossession
from their place of origin. They lose their land and other productive assets such as traditional occupation, housing
and others businesses. It alsorenders other village common land meant for grazing, cultural activities, fuel -wood
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and water bodies used for fishing, encroached upon and converted for other purposes. Farmer’s life in the villages
without livestock is incomplete and in case of complete acquisition of farmers agricultural along with the village
common land by Government, the farmers are left to fend for themselves.
In most of the cases, only money is paid to the landowner. However, there is no allocation of land for provision of
housing and facilities for alternate income source. Landowners do not know how to invest the money received as
compensation.
With the aim of analyses of development induced displacement and resettlement and formulation of resettlement
and rehabilitation strategies, IMT Manesar has been chosen as study area which lie at a distant of 20 kms from
Gurgaon.

II THE CASE STUDY
Haryana State Industrial and Infrastructure Development Corporation
(HSIIDC) inHaryana is developing six Industrial Model townships
(IMTs) namely Manesar, Bawal, Rohtak, Faridabad, Sohna and
Kharkhoda. For the development of IMT, highest land i.e. 1653
hectare has been acquired in Manesar.
IMT Manesar is located on NH-8 (Delhi-Jaipur highway), at a
distance of 23 kilometer (k.m) from Gurgaon and about 32 k.m. from
Indira Gandhi International Airport. IMT Manesar has provided
housing

including

the

industrial

housing,

commercial

and

institutional sites and other necessary infrastructure such as parks,
roads, electricityand Water supply and combined sewerage treatment
plant etc.
Land has been acquired from 10 villages namely Manesar, Kasan,
Khoh,

Bas-Khusla,

Bas-Haria,

Bas-Lambi,

Dhana,

Nakhraula,

NaharpurKasan and Kankraula (refer 1.1) The IMT comprising of these

1.1 Village’s settlement in IMT

ten villages ispart of development plan Gurgaon-Manesar Urban
Complex (GMUC)-2031.

IMT Manesar was developed in five phases. Firstphase of land
acquisition was done in 1997 wherein 706.89 hectare of land was
acquired from Manesar, Khoh, Kasan, NaharpurKasan village. Second
phase of land acquisition was done in 2003 wherein 134.76 hectare of
219 | P a g e

Source: Gurgaon-Manesar Urban Complex2031

land was acquired from Manesar, Khoh, Kasan, NaharpurKasan, Bas-Khusla village. Third phase of land acquisition
was done in 2004 wherein 241.88 hectare of land wasacquired from Kasan, Bas-Khusla, Bas-Haria, Dhana village.
Fourth phase of land acquisition was done in 2004 wherein 266.08 hectare of land was acquired from Kasan, BasKhusla, Bas-Haria, Dhana, Bas-Lambi, Manesar village. Fifth phase of land acquisition was done in 2008
wherein188.44 hectare of land was acquired from Kasan, Manesar, Nakhraula, Kankraula village. (refer 1.2)
1.2 Land Acquisition in Phases

Source: Data obtained from HSIIDC, Manesar

IMT comprises of these ten villages and has a population of 64,064 as per Census of India 2011. Out of total
population, Manesar has a population of 23448, 9994 is in NaharpurKasan, 8628 in Kasan, 5041 in Khoh, 4074 in
Kankraula, 4064 in Nakhraula, 3215 in Bas-Khusla, 2685 in Bas Lambi, 1555 in Bas-Haria and 1360 in Dhana.
Government acquired the land and no consultation of villagers was held. After land acquisition, only land left was
the one used for abadi area and common land except in Khoh village. Five villages of Bas-Khusla, Bas-Haria,
Dhana, NaharpurKasan and Khoh lost their entire land except settlement area. Only in three villages of Kankraula,
Bas-Lambi, Nakhraula, agriculture is practiced.

III SOCIO-ECONOMIC SCENARIO
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Haryana State Industrial and Infrastructure Development Corporation (HSIIDC) and other builders acquired the land
for the development of industrial and residential sectors for developing Industrial Model Township (IMT).For this
entire agricultural land along with common land was acquired from Bas-Khusla and Bas-Haria villages.Four villages
namely Bas-Khusla, Bas-Haria, Dhana, NaharpurKasan lost their entire land except settlement area. These
settlements are sandwiched within the developed areas of IMT without any facilities and services.
Out of total agriculture land comprising of 2928 hectaresbefore acquisition in the year 1990, HSIIDC and private
developer acquired 2357 hectares in the IMT. It resulted into a loss of 80.4 percent of agriculture land. While
analyzing this agriculture production loss with the example of wheat crop production - as wheat was the major crop
of this area - it was found out that the loss was at the tune of 86% by the year 2015.Very surprisingly, the industrial
production also could not be achieved production from the acquired land through all these years, as one survey
conducted by Industrial Association of IMT brought out the fact that only 30% of industries in IMT were functional
in the year 2014.
Out of total 15,009 families, Project Affected Families (PAFs) count was 9160 (refer 1.3). The impact on PAFs is
analyzed in the area of agriculture and employment. 80.4 percent PAFs lost their agriculture and 57 percent got
unemployment. However, this employment was not a part of the industries established in the IMT,but a part other
activities and business generated after IMT development. 439 households lost both their houses and agriculture land,
3110 household lost their employment and 236 Families migrated from the villages.

1.3 Displacement of Local and outside Families from their Place of Origin
Village

Population

-

In-migration

2011

Total

Land Acquiredby

Village land

HSIIDC&

(in hectare)

Private(in hectare)

PAFs

Displaced
Families

Manesar

23,448

1,00,000

1465.51

1184.11

3000

50

Kasan

8,628

25,000

1706.35

1092.65

970

10

Khoh

5,041

80,000

241.59

203.55

1200

15

Bas-Khusla

3,215

6,000

809.37

801.27

530

20

Bas-Haria

1,555

5,000

364.21

332.65

220

10

Dhana

1,360

30,000

323.75

320.91

180

60

Nakhraula

4,064

3,000

349.24

230.67

500

5

NaharpurKasan

9,994

1,00,000

250.80

214.48

2390

10

Bas-Lambi

2,685

200

290.56

42.08

130

50

Kankraula

4,074

50,000

89.08

27.51

40

6

9160

236

Total
Source: Census-2011 and primary survey by Author
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Above table clearly shows the displacement of not only the local families but also of outside families as shown in
the form of in-migration in the area. The compensation awardedby HSIIDC for land acquisition ranges from 6 lac to
3.125 crore per acre from the year 1997 to 2015 in ten villages (refer 1.4). Of thesereceivers, 19.4 percent have
invested their compensation for income generation activities, 6.2 percent for purchasing the land in other areas and
74.4 percent spent the amount either in buying luxury items or house construction or loan payment.
1.4 Compensation awarded (in rupees per hectare), 1997-2015
Village Name

Compensation
Initial compensation

Additional compensation as per Supreme
Court order

Year

Amount

Manesar

1997

1611.25 lakh

Kasan

1997

13.75 lakh

2011

1.75 crore

Khoh

1997

16.25 lakh,

2010

55 lakh

Bas-Khusla

2005

8.125 lakh

2015

2 crore

Bas-Haria

2003

6 lakh

2012

67.5 lakh

2010

75 lakh

2006

Year

Amount
-

-

45 lakh
2.7 crore

2013
Dhana

2004

5.625 lakh,

Nakhraula

2008

46.25 lakh

NaharpurKasan

1995

21.25 lakh

2005

-

-

2013

3.125 crore

2015

2 crore

52.5 lakh

Bas-Lambi

2007

46.25 lakh

Kankraula

2013

2.55 crore

-

-

Source: HSIIDC Manesar, 2016
As far as social impact in the villages is concerned, the major results are break up of social fabric, setback to
traditional values and break-up of community roots.
222 | P a g e

With 2,357 hectare of agriculture land lost in these villages, 36,771 were unemployed. The unemployment has
increased from 16,119 in 1991 to 36,771 in 2011 at the rate of 56 percent from 1991 to 2011 (Primary Census
Abstract, Census of India, 1991, 2001, 2011). 3110 lost their employment due to land acquisition and local people
are denied of any job in the industries. Majority of people were employed in agriculture activity and after land
acquisition they do not have any other skill to get engaged in other sources of income generation activity. In
frustration this lead to consumption of alcohol among 70 percent of youth.

IV ENVIRONMENT
Sources of water supply in the villages are from tube well by Public Health and Engineering Department (PHED)
and Panchayat. All households are connected with piped water supply. The information gathered shows that 20
percent is potable water, 25 percent is marginal and 55 percent is brackish. People are suffering from water borne
diseases such as Cholera, dysentery, Hepatitis in NaharpurKasan, Khoh and Kasan villages.
Sewerage system is in worst condition in all the villages as no sewerage system has so far been laid by the
Government. However, Manesar village Panchayat has laid down its own sewerage system long back and with the
help of HSIIDC its blockage has been cleared. MarutiCompany under its Corporate Social Responsibility (CSR)
program has started laying sewerage system in Kho village. A proper system has not yet been initiated to this end.
No drainage system has been laid in any of the villages except narrow channels for waste water. These channels
most of the times are blocked. Worst conditions are experienced by Manesar, NaharpurKasan, and Khoh villages
where waste water get drained in already acquired open area. Before land acquisition, waste water was getting
drained in local water body (johad). The land acquisition has created a blockage in the natural slope between
villages and water bodies (johads).
All the villages have no proper system of sanitation and dumping solid waste. Earlier, the villagers used to follow
traditional practice to deal with solid waste. However, as there is no land left for carrying out such a practice, every
village periphery is working as dumping site.
Due to industrial development, problem of air and water pollution in these villages and their surrounding areas is
acute. Ground water level is decreasing, which ranges from 125 feet to 500 feet in the villages due to higher
extraction of water for construction purpose and for supply to industries. Besides, there is lot of wastage of water in
the villages due to lack of awareness.

V ISSUES, STRATEGIES AND PROPOSALS
The villages are left with no land for natural expansion in NaharpurKasan, Nakhraula, Bas-Lambi, Kankraula. In the
immediate surroundings of the villages, Government has not released anyland from acquisition for their natural
expansion, common use, and infrastructure development. For ground water level recharge, check dam shall be
223 | P a g e

provided. To avoid water logging in areas in the rainy season, drains shall be channelised and connected to
Najafgarh drain and Sultanpur Lake.
The resettlement area of 10.11 hectare is being proposed for 439 households in Manesar village. The check dams are
proposed in Kasan, Khoh and Manesar village. The channelization of the drain from proposed check dams and
connecting the drains to Najafgarh drain and Sultanpur Lake is proposed. Three kilometers elevated highway is
being proposed on NH-8. The transport nagar of 40.46 hectare is being proposed in the IMT in its north. Transport
nagar will have earmarked commercial spaces for dhabas, garages, spare parts and booking shops etc. For
employment generation, the training for skill development is proposed in the already existing community college in
village Manesar. The industrial training institutes and polytechnics shall be opened for local employment. For better
utilization of compensation money, people should be made aware regarding the opportunities to invest the money
for better livelihood options (refer 1.5).
1.5 Socio-economic and environmental strategies and proposal
Issues

Strategies and Proposal

439 families Loss their

•

homes

Loss of Livelihood

For resettlement of 439 families, plan resettlement housing in 10.11hec of
land in Manesar.

•

30 building units, 12 buildings with commercial facilities on ground floor.

•

G+3 floor building with four house cluster on each floor.

•

Commercial spaces in resettlement area will provide them source of
livelihood.

•

In transport nagar provide commercial spaces for dhabas, garages, spareparts
shops.

Loss of employment

•

(3,110)

Provision of Skill development, industrial Training institutes and
Polytechnics

•

Employment should be given to local people in industries

•

Engage unemployed people in construction of elevated highway and drain
construction project.

•

In transport nagar provide employment like security guards, mechanics and
service provider.

No proper utilization of

•

Provide Investment advisory services for where to invest money

compensation

•

With compensation provide source of livelihood.
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Villages do not have land

•

for expansion

In Naharpurkasan, Nakhraula, Baslambi, Kankraula immediate acquired land
by Govt. be planned for common facilities and services.

•

In the immediate surroundings of the village, release land for natural
expansion, common use, infrastructure development

Water logged areas

•

Channelize the drains and connect to Najafgarh drain and Sultanpur Lake.

Water depletion

•

Check dam in Manesar, Khoh, Kasan

Accident prone area

•

Provision of 3 km. Elevated highway

Trucks parked along

•

Provision of Transport Nagar- 40.46 hectare

roads
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ABSTRACT
ABS

stands

for

Acrylonitrile-Butadiene-Styrene.

It

is

a

thermoplastic

terpolymermade

by

polymerizing styrene and acrylonitrile in the presence of polybutadiene. ABS is quite resistant to chemical
corrosion and possess good toughness and dimensional stability. It is very easy to machine and has a low
melting temperature making it particularly simple to use in injection molding manufacturing processes or 3D
printing on an FDM machine. ABS is also relatively inexpensive. Irrespective of all these advantages, ABS has
certain short-comings in terms of its mechanical strength, its non-conductivity and property of being easily
fretted. Most of these short-comings can be handled by plating ABS with metal. Metal coating on ABS can
increase its strength and make it more useful for high temperature applications. ABS is until now the most
widely plated plastic because of the ease with which it can be plated. Simple chemical treatment processes are
used to coat ABS. This article tries to cover all the aspects related to the plating of ABS including the recent
trends and various environment-friendly alternatives to carry out the process.

Keywords: Metallization of plastics, ABS, Electroless plating, Electroplating, Etching, Sensitizing,
Activation.
I. INTRODUCTION
The idea of electroplating plastics may seem to be strange because generally we use some sort of plastic
coatings over metals to prevent them from corrosion. There are various reasons for choosing plastics as a
substrate. One advantage of plastics is that moldings of complex shapes can be produced cheaply, accurately
and with good surface finish. Other advantages can be their low density and the fact that they do not corrode.
Metal coating on plastic can add various properties to it like electrical conductivity, reflectivity, abrasion
resistance etc. Recently metallized plastics have found there usage in various industries like electronic industry,
petroleum industry, toys manufacturing industry, automobile industry etc.
The science of plating non-conductors can be roughly divided into two eras – pre-1960 and 1960 to present. Pre1960, non-chemical methods for plating on non-conductors such as bronzing, graphiting, metallic painting etc.
were used. Their characteristics were:
a) Sufficiently thick coating was applied.
b) Adhesion was due to purely mechanical inter-locking.
c) Process involved hand-working.
d) Process permitted plating of any non-conductor.
Post 1960, chemical methods for plating of plastics began to be developed and adopted in the industries. The
characteristics of this process are:
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a) Good adhesion was obtained.
b) Adhesion is obtained by the use of chemical conditioning which provide both mechanical and chemical
inter-locking.
c) Process can be fully automated.
d) Since chemistry of substrate plays important role, only limited number of plastics can be plated. e.g. ABS
and polypropylene.

II. ACRYLONITRILE BUTADIENE STYRENE
ABS plastic began to be used in mid 1940s. Acrylonitrile-styrene co-polymers were in use before but they had
certain drawbacks which led to the introduction of third monomer unit i.e. butadiene rubber. The composition of
ABS can vary from 15 to 35% acrylonitrile, 5 to 30% butadiene and 40 to 60% styrene, depending on the usage.
ABS is a two phase polymer blend: a continuous phase of styrene-acrylonitrile (SAN) and uniformly distributed
fine polybutadiene rubber particles.

Fig. 1 monomer units and structure of ABS
ABS polymers exhibit a variety of properties that makes it one of the most widely electroplated plastics. It
exhibit excellent impact strength with high mechanical strength and rigidity plus long time load carrying
capability. In addition, all types of ABS plastics exhibit outstanding dimensional stability, good chemical and
heat resistance, surface hardness, and light weight. The properties that are exhibited by ABS can also be
engineered according to the requirements. The impact strength can be optimized by carefully controlling the
rubber particle size, its distribution and its micro-structure. The toughness can be elevated by increasing the
butadiene content and the molecular weight of the SAN phase. Surface gloss values can be controlled by
controlling the styrene content. ABS is hydrophobic.
ABS can be easily formed by the various methods of fabricating thermoplastic like injection molding, extrusion,
blow molding, vacuum forming, and calendaring. Molded products may be easily machined, riveted, sheared,
cemented, laminated, embossed, or painted. Various latest technologies used for the manufacturing of ABS parts
are additive manufacturing technologies like Stereolithography Apparatus (SLA), Selective Laser Sintering
(SLS), Solid Ground Curing (SGC), Fused Deposition Modelling (FDM) etc.

III. PLATING PROCESS ON ABS PLASTIC
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The molding practices carried out for ABS which will be subsequently plated are quite different from general
molding practices. The molding practices have a huge impact on the chemical properties of the ABS at the
interface. So, it becomes very important that molding conditions be adjusted to the requirements of the chemical
conditioners used subsequently [1-6].E.g.: Moisture control while molding ABS is of utmost importance. Large
moisture content while molding causes surface problems which may later form blisters in the electrodeposition.
Presence of stress is another parameter which requires attention because they can lead to cracking of the part. To
reduce these problems, practices like oven drying of powders, annealing etc. are adopted. Some of the design
practices like edges must not be sharp instead it should be made round, blind holes should be avoided, convex
surfaces should be preferred than concave ones etc.
ABS surface should be preferably clean before any type of conditioning. However, this is not mandatory. This is
because the subsequent conditioners are quite capable of cleaning small amount of contaminations. Sometimes
the mold release compounds and routine handling problems like fingerprints etc. require cleaning. Alkaline
cleaning solutions can be used for the same. However, it may have to be followed by an acid dip to remove
alkaline residues.
Conditioning is the most crucial step in the process of electroplating ABS. It provides inter-locking roughness
on the surface and also create sites for chemical bonding of the metals. For ABS the conditioners used are
chromic acid and sulphuric acids. The conditioners and other additives are summarized below [7, 8].
1. CrO3 (75 g/L) and H2SO4 (250 ml/L)
2. K2Cr2O7 (90 g/L) and H2SO4 (600ml/L)
3. CrO3 (50 g/L), H2SO4 (100 ml/L) and HF (100ml/L)
Time may vary from 1 to 5 minutes at about 20°C to 35°C depending upon the desired bonding. These
conditioners consist of strongly oxidizing acid mixtures that attack the surface of the plastics in quite controlled
manner. These conditioners attack polybutadiene particles preferentially. Various other additives have been
suggested in other literatures. Phosphoric acid has been suggested for mild etching [9].Fluorinated surfactants
have also been suggested [10]. Permanganates and molybdates can be used as a complete alternative to CrO 3 as
oxidants [11, 12].
After Conditioning, the ABS is made catalytic. This builds a thin layer of metal on the plastic surface which
catalyzes the chemical plating reaction. It consists of two steps: First is the sensitizing. In this step the ABS
surface adsorbs a easily oxidizable sensitizing material. The oxidization of this sensitizer in the subsequent step
help in the deposition of the catalytic film on the plastic surface. The composition for this sensitizing solution is
1. SnCl2 (10 g/L)
2. HCl (40 ml/L)
Part is immersed for 1 to 3 minutes at 20°C to 25°C. Periodic addition of HCl is necessary to carry out the
reaction. After sensitizing, part must be thoroughly rinsed because excess sensitizer may cause problem in
subsequent steps. The aging and the contact angle can effect the efficiency of the sensitizing solution [13,
14].This is followed by nucleation: After thorough rinsing, the part is immersed in nucleating agents which are
generally the salts of precious metals such as palladium and gold. When the part is immersed into this solution,
the sensitizer previously adsorbed is readily oxidized, reducing the catalytic metal and depositing it in the
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metallic state at certain locations on the surface. These catalytic locations act as the plating sites in the
subsequent electroless plating. The solution used for this nucleation process is
1. PdCl2 (0.25 g/L)
2. HCl (2.50 ml/L)
The duration for immersion is about 1 minute at around 20°C to 40°C. The nature of catalytic sites influence the
structure of the subsequently deposited metal [15]. Other approaches for the sensitizing and nucleation process
have been formulated in certain literature [16, 17, 18].
Electroless plating is the step where our ABS substrate becomes conductive. Generally, electroless copper and
nickel baths are used commercially for plating of plastics. A thin layer varying from 0.1 to 1.5 µm can be
developed by this process. The details of the typical copper and nickel baths used for the purpose are given
below. Electroless copper bath composition used widely is [19, 20].
a) CuSO4.5H2O (15 g/l)
b) NaHCO3 (10 g/l)
c) NaKC4H4O6.4H2O (30 g/l)
d) HCHO (100 ml/l)
Bath operating temperature is about 15°C to 20°C for 5 to 15 minutes. Here formaldehyde (HCHO) acts as a
reducing agent and its reducing power increases with alkalinity, so the pH is generally above 11. Copper salt
(CuSO4.5H2O) is used as a source of copper ions and tartrate (NaKC4H4O6.4H2O) is used as a complexing agent
to prevent precipitation of copper hydroxide. Other complexing agents like EDTA[21 ], amines[22] and glycolic
acid[23]can be used.
Electroless nickel baths are preferred over copper baths even after being less catalytic because these baths are
more stable than copper baths. The composition used widely is [24]
a) NiSO4.6H2O (30 g/l)
b) Sodium citrate (100 g/L)
c) NH4Cl (50 g/l)
d) NaH2PO2.H2O (10 g/l)
e) NH4OH (to a pH of 10.5)
Operating time is about 4 to 10 minutes at a temperature less than 40°C. Instead of pure Nickel, the deposition
contains about 2% to 5% of phosphorous which may lead to some brittleness. Here hypophosphite acts as the
reducing agent. Sodium citrate acts both as buffer and mild complexing agent to prevent precipitation of Nickel
hydroxide. The pH of the solution is maintained by ammonium hydroxide.
After electroless plating, conventional acid copper plating is done to build up the thickness of coating and
provide it with better bright conductive surface. This is followed by electrolytic nickel plating in order to
inculcate corrosion and abrasion requirements.
Various literatures propose different theories for the formation of metal coating on ABS substrate. Among all
these theories „anchor effect theory‟ provides the most satisfactory explanation [30]. According to this theory,
the holes i.e. the anchor points are formed during the surface conditioning step. These holes act as the filling
sites in the subsequent metallizing step. Another theory suggests the presence of chemical forces like Van der
Waal‟s forces or valence bond of metals and the charged plastic surface due to the etching process [31].
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IV. RECENT DEVELOPMENT IN THE FIELD OF PLATING ABS
The presence of Cr6+ in chromic acid is hazardous to human and is considered carcinogenic and is supposed to
be the cause of various other problems like causing damage to stomach, respiratory organs, intestines etc. So
researchers have been fascinated towards developing more eco-friendly ways to carryout plating of ABS plastics
[32, 33].
One strategy employed the use of strong acids as a replacement to the chromium. One literature showed the
effect of different combinations of sulfuric acid along with hydrogen peroxide and/or nitric acid [34]. The
results obtained were quite satisfactory but were not that intense as achieved by the conventional methods.
Another literature discuss the use of a bio-polymer film of Chitosan [35]. This film was used to fix the
palladium on the ABS substrate. This process led to the enhancement in the adhesion. Later this method was
used to eliminate the use of precious materials like palladium in the metallization process [36]. This Chitosan
layer was used to immobilize nickel particles. One of the literature investigated the use of H 2SO4-MnO2
colloidal solution as a replacement to the chromium based etching system. One literature showed that the use of
precious metal could be avoided. In this the etching was carried out using H2SO4-MnO2 mixture and the
particles of copper from the copper sulfate solution were deposited [37]. This eliminated the precious metal
activation process. The reduction of the particles was carried out by the use of dimethyamineborane, a reducing
agent.
Another strategy developed was the direct metal electrodeposition [38]. This became the popular choice because
via this process the complex and costly chemical metallization process could be omitted. The direct metal
electrodeposition could be achieved by two steps. First was the chemical deposition of polypyrrole to make the
surface conductive and the carrying out the conventional acid copper plating. Another approach in direct metal
electrodeposition was to coat aluminum-carbon black containing enamel pastes on the substrate and then the
conventional electrolytic coating. However, the samples passed the standard adhesion test at longer deposition
time only.
Certain literatures also discussed the use of photocatalytic surface activation as an alternative to the complex
chemical surface treatments and the use of precious metals [39]. During the photocatalytic process, the original
carbon rings of the ABS are broken and it reacts to the oxygen very quickly. The C=O and C-O groups that gets
activated leads the the close contact between the substrate and electroless copper. The adhesion strength was
found to increase with the increase of UV power and also with the increase in irradiation time.

VI. CONCLUSION
The use of plated plastics can not only be used to get good texture but the weight of the product can be
considerably reduced and in addition to this various properties like appearance, mechanical strength etc can be
considerably improved. To achieve this outcome, we have to appropriately choose the path of metallization of
plastics. There has been various other literatures that cover the plating of plastics apart from ABS like
polypropylene, nylon, polystyrene, polycarbonate etc but still ABS is still the most widely used plated plastic all
over the world in various industries like electronics, defense, toys manufacturing, automotive etc.
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ABSTRACT
The parallel economy, for which no reliable size estimates are easily available, has become an increasingly serious
problem over the years. This poses not only macroeconomic management challenges but distortions in the economy as
well. Author in this paper studied the economic impact in respect of agriculture and manufacturing, reduction in
interest rate, demonetization affected badly to micro, small and medium companies, deflation, unemployment,
slowdown in economy and investment, reduction in hoarding of black money and social impact in respect problem
related to marriage issue, issue faced by farmer, problems faced by tourist, terrorism, issue related to common man
and wastage of quality time of people standing in a queues. Apart from turning out to be the biggest economic reform
in independent India, this revolutionary measure is making it incumbent upon everyone to embrace and promote
digital platforms for money transactions. Cashless Economy combats black money and ensures tax compliance.
Macro Economic issues like unemployment, price stability, economic growth, still needs to be addressed.
Keywords: Interest rate, Deflation, Unemployment, Economic growth, Terrorism

I. INTRODUCTION
India has amazing potentialities to surpass every developing and developed nation. It has everything in terms of
resources and minds. It is the responsibility to embrace willingness to change. The epoch-making revolution
unleashed in India by the recent announcement of Demonetization and the replacement of high denomination currency
by the government is being perceived by everyone as the next wave of change and growth. Demonetization, the act of
stripping a currency unit of its status as legal tender is expected to alter the nation‟s conduct and will infuse more
formal savings into financial markets instead of dead assets. Demonetization, is a bold decision that paves the way to
put an end to black money, hawala transactions and fostering terrorist activities. There comes a time in the history of a
nation when a major shake-up has to be effected by taking a momentous decision to bring about a tectonic shift in the
attitudes of the people, especially those who have been exploiting and milking the loopholes in the system for
begetting illegal and tainted wealth. Attempts to strike at hoarders, the corrupt and terrorists are laudable, but the
method adopted was fraught with grave consequences. The immediate cash crunch and everyday difficulties are not
without a positive fallout. Nobody can deny that there is pain due to rationing and paucity of currency notes, but there
is surely some progress and this decision has been hailed by most countries. This one decision has ensured that a lot of
money has come into the banking system, a lot of informal savings have become formal now, and therefore, the
tendency to invest these more formal savings in instruments that you keep an eye on is also increasing. This move
would enable banks to channel these to productive assets and offer differentiated interest rate to borrowers while
lowering the risk of bad loan. India remained a cash based economy hence the circulation of Fake Indian Currency
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Notes continued to be a menace. Moving to an economy with lower amounts of cash in circulation will help the
country to reduce its fiscal deficit and increase budgetary allocations for defence and rural infrastructure.

II. NEED OF THE STUDY
Demonetization has been used as a macro - economic policy by the government to regulate or modify the economic
affair of the country in keeping certain objective to tackle issues affecting the economy like a parallel economy,
counterfeit currency in circulation and terror financing, corruption, hawala transactions, etc. Government attempt to
assess the behaviour of the economy as a whole and to seek ways in which its aggregate performance might be
improved. Due to demonetization various economic and social impact aroused which was not ascertained before the
implementation of Demonetization.

III. OBJECTIVE OF THE STUDY
The objective of this paper is to study the Economic impact in respect of agriculture and manufacturing, reduction in
interest rate, demonetization affected badly to micro, small and medium companies, deflation, unemployment,
slowdown in economy and investment, reduction in hoarding of black money and social impact in respect problem
related to marriage issue, issue faced by farmer, problem faced by tourist, terrorism, issue related to common man and
wastage of quality time of people standing in a queues.
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IV. ECONOMIC IMPACT
Demonetization is a generations‟ memorable experience and is going to be one of the economic events of our time.
One of the most important objectives of macro – economic policy in recent year has been the rapid economic growth
of an economy. Economic growth implies raising the standard of living of the people, and reducing inequalities of
income distribution. Economic growth is a desirable goal for a country. Demonetization is used as a macro-economic
policy to address the issue like tax evasion, counterfeiting and corruption etc. The parallel economy, for which no
reliable size estimates are easily available, has become an increasingly serious problem over the years.
Demonetization affects the economy through the liquidity side. Demonetization technically is a liquidity shock; a
sudden stop in terms of currency availability. It creates a situation where lack of currencies jams consumption,
investment, production, employment etc. In this context, the exercise may produce following short term/long term,
consumption/investment, welfare/growth impacts on Indian economy. The intensity of demonetization effects clearly
depends upon the duration of the liquidity shocks. Under this head we are studying the economic impact in respect of:

4.1 AGRICULTURE AND MANUFACTURING
Considering both agriculture and manufacturing sectors, India is largely dependent on cash transactions. The cash
transactions in our economy are far more than the total number of electronic transactions done on a daily basis. This
move had hampered the growth of all the three sectors in terms of Slow Down in Sales, Monopoly creation of Big
Houses and it lead to destroy the emerging competitor, Unemployment, Conversion of Black Money into white by
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dumping the old currency in account of North eastern state as their income is exempt from any source in Income Tax
Act 1961, Liquidity crunch (short term effect). The daily wage earners, other labourers, small traders etc
who reside out of the formal economy uses cash frequently. These sections will lose income in the absence of liquid
cash. Cash stringency will compel firms to reduce labour cost and thus reduces income to the poor working class.
There will be a trickle up effect of the liquidity chaos to the higher income people with time. Small farmers, sellers,
merchants, daily wage labourers and traders are suffering because of lack of proper planning, intelligence and
foresight such as recalibration of ATM machines. Small and marginal farmers in the fruits and vegetable category
typically require off-loading of their produce in the wholesale market in cash and could see an immediate impact.
Sectors that relied heavily on cash transactions, including real estate, construction, gold, gems and jewellery as well as
the informal sectors are expected to suffer a near-term decline in consumption demand. India's companies have been
more conservative with their investment plans given the slowdown in the economy as well as their bad debt problems,
a drop in consumption would push growth lower unless compensated by gains in fiscal spending and trade gains.
Consumption will be hit when liquidity shortage strikes, it is the consumption that is going to be adversely affected
first.
Consumption ↓→ Production ↓→ Employment ↓→ Growth ↓→ Tax revenue ↓

V. REDUCTION IN INTEREST RATE
The policy has at least a short-term positive impact on India's banking sector because withdrawal limits allow the
deposit base to grow quickly as cash is deposited. In the longer term, improved liquidity could support lower deposit
and lending rates. This move by the government is likely to have long term benefits for the economy on deposits and
lending rates because of reasons such as High deposits in the banking system, Deposit rates slashed, Attractive
borrowing rates, Disinflationary cash crunch.
The extinguishing of the major proportion of unaccounted currency would reduce the liabilities of the government and
would add to its finances. This can have very strong implication as the government would get money to spend without
borrowing from the market. This would mean that while interest rates can be low, the government spending on large
infrastructure projects would kick-start, CAPEX cycle and push economic growth higher in the medium term. The
move is also likely to have a habit changing impact in the Indian populous and there could be increased belief of
keeping cash in the banks rather than keeping at home and use formal banking channels for their spending needs.
With a large part of the cash moving through the banking channels, the banking sector is likely to be flush with funds
in the near term and this would help them reduce cost of funds for such period. Also with more money being kept in
the banking channel, some of these low cost deposits may be sticky and improve the medium to long term Current
Account and Savings Account (CASA) ratio of the banks. Further Banks are offering low interest on fixed deposits
due to demonetization of high denomination currency. Small savings schemes like PPF and NSC, are known to give
higher returns than bank fixed deposits. This means the banks have more liquid funds and more money to lend. Many
banks have also slashed their deposit rates including SBI, ICICI Bank, HDFC Bank.
In the banking world, when deposit rates are cut, it generally means the lending rates will also be slashed down. Since
banks are paying lower deposit rates to customers, this allows them room to charge lesser on loans. Once interest rates
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come down, this would translate into a lower EMI. The RBI then introduced a new regime of the Marginal cost of
lending rate (MCLR) in which banks are required to change their interest rates periodically. If loan is under the
MCLR scheme, then you might stand to benefit from the demonization if your bank slashes its lending rates however
if it is under a fixed rate of interest, it will not be affected by the demonization.
VI.

DEMONETIZATION AFFECTED BADLY TO MICRO, SMALL AND MEDIUM

COMPANIES
The micro, small and medium company are those companies which provide employment at large scale in different
sector in labour market. These companies are contributing to GDP and economic growth. They are emerging as
competitor and threat for large scale industries. Maximum transaction of micro and small scale industries are
undertaken in cash. Due to demonetization, there is shortage of cash, which badly affected these companies. They are
facing the problem in getting quotation and contract due to decline in demand in market. Further raid of income tax
and excise department threaten these emerging entrepreneurship who close down their business. Due to the close
down of business not only affected the economic growth and employment but also eliminate the competition in
market and create the situation of monopoly for big houses.

VII. DEFLATION
Huge amount of black money and parallel economy will get adversely affected due to demonetization. The supply of
money will get reduced causing the price of commodity to fall leading to deflation. Person with fixed income such as
worker, salaried worker, pensioner, etc gain because the value of money rises with falling price. On the other hand, all
type of producers such as industrialist and farmer lose with falling price. Deflation affects adversely the distribution of
income and wealth. When price are falling, the purchasing power is increasing. Businessman, Industrialist, traders,
real estate holders and others with variable income are hit hard and their profits decline with deflation. Deflation
affects adversely production. With falling price, production falls because income and employment are also declining
and the aggregate demand is on decline. Commodities start accumulating, profits fall, Small firm close down,
unemployment spread. This vicious circle of fall in demand, production, employment, income and aggregate demand
leads to depression.
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VIII. UNEMPLOYMENT
It is a one of the macro economic issue which is to be address by the macro economic policy. Due to demonetization it
is presumed that unemployment get increased due to shut down of those business which are running totally on cash. It
will not affect jobs unless the employer is running businesses completely based on unaccounted money and wealth but
if former is the case, then the business owner will run bankrupt and will be forced to change the way he/she does
business which might affect jobs of people working under them. Employment in organized sectors will be largely
unaffected if the demonetization is handled adroitly by the govt. and does not take too long. Total liquidity squeeze on
the purchasing power of people extending into quarter IV will lead to a slowdown in sales of every product and
service. For the unorganised sector the effect on employment has been terrible. A large part of the unorganised sector
deals only in unaccounted cash. This has come to a grinding halt and chances are it is a permanent halt. The vacuum
left by this type of enterprise will be filled by mainstream enterprise but the switchover will take a long time. The
poor will bear the brunt since unemployment will lead to a contraction in wages. If the demonetizing leads to huge
extinguished obligation of the govt in the form of old currency not tendered for exchange or credit, then the govt. will
have the leeway to alleviate the problems and unemployment through heavy investment in rural infrastructure for
enough employment to offset the effect of demonetization. The turnover of the parallel economy part of which will
merge into mainstream economy will keep stock markets buoyant and increase potential future sales of products and
services.

XI. SLOWDOWN IN ECONOMY AND INVESTMENT
Economic growth can be defined as “the process whereby the real per capita income of a country increases over a long
period of time”. In wider aspect economic growth implies raising the standard of living and reducing the inequalities
of income distribution. A widespread cash crunch following the withdrawal of high denomination currency notes has
slowed the economic activity. There is a belief that innovation tends to increase productive technology of both capital
and labour over time. Production might not increase further due to the lack of demand which may retard the growth of
productive capacity of the economy. Loss of Growth momentum, India risks its position of being the fastest growing
largest economy in terms of reduced consumption, income, investment etc. At this time, the economy is struggling
with slowdown. There is demand sluggishness in the economy leading to practically no private sector investment and
stagnant industrial growth. The decision of investment in a new capital asset depends, when the expected rate of
return on the new investment is greater than the rate of interest to be paid on the funds needed to purchase this asset.
In the present scenario investment seems very difficult due to liquidity crunch. There are several other factor which
affect the investment like (a) Consumer demand, The present demand and the future demand for the product greatly
influence the level of investment in the economy. Due to the demonetization, the current demand and future demand
of product is expected to fall and both will influence the level of decision. (b)Level of Income, If level of Income rises
in the economy through rise in money wage rates the demand for goods will rise which will, in turn, raise the
inducement to invest and vice versa.

XII. REDUCTION IN HOARDING OF BLACK MONEY
Black money is a menace to our society that we needed to eliminate. It deserved to be extinguished using all the
firepower at our disposal. Demonetization was a targeted strike at only those suspected to be in possession of ill-
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gotten, unaccounted money in our country. Black money is generated through evasion of taxes on income from lawful
activities and money generated from illegal activities. In the absence of steps to curb the generation of black money,
demonetization is a futile exercise.

 SOCIAL IMPACT
1.

PROBLEM RELATED TO MARRIAGE ISSUE

The month of November and December are considered to be auspicious for marriages and Demonetization created a
chaos among families where weddings were due. The wedding season is the time of the year when traders do most of
their business but lack of liquidity has led to problems. People are not even in the position to pay the advance.
Cancellations of orders have been jumped at peak after the announcement of withdrawal of High denomination
currency. Thus, those who have deposited money in the banks following demonetization are now feeling cheated as
they are not being able to withdraw the money even if they have sufficient balance in their account. Even as the
government has allowed withdrawing of Rs 2.5 lakh for those who have weddings ahead in their homes, what seems
to ease the currency crunch in the need of the hour is not serving its purpose. The long list of documents and certain
rules has failed to spread happiness in several families. There are many customers who are being asked by the bank
authorities to furnish all the details as to where all they would be using the money. Likewise, those who are coming to
bank for withdrawing money for marriages are being asked to submit PAN card, the beneficiary will also have to
submit the receipts of all the purchases and payment made from the money withdrawn from the bank. Only those
account holder, who have marriages before December 30 can withdraw money. Yet, banks should encourage families
to incur wedding expenses through non-cash means viz. cheques /drafts, credit/debit cards, prepaid cards, mobile
transfers, internet banking channels, NEFT/RTGS, etc. as per RBI guidelines. Therefore, members of the public
should be advised, while granting cash withdrawals, to use cash to meet expenses which have to be met only through
cash mode.

2. ISSUE FACED BY FARMER
The currency crunch resulted by the Centre‟s demonetisation move is set to hit farmers, agriculture produce market
committees (APMCs) and farm produce transporters ahead of a bright Rabi season, forcing the government to plan
measures to tackle the impending crisis due to demonetization. Due to sudden decision of the Government of India,
farmers were facing difficulties for sowing in the Rabi crop season. They were facing difficulties in arranging seeds
and fertilisers. The farmers were also not able to utilise the earnings of the Kharif harvest and put it to their use and
faced with severe crisis due to the demonetisation decision. Co-operative banks, where most of the farmers' savings
lie, are unable to exchange or accept deposits being made by the farmers in scrapped notes, and also cannot give them
loans. Because of this the farmers cannot buy seeds for the next season and another situation of food shortage seems
to be on a row. Most of the farmers are not depositing cash in the bank and are trying to exchange the notes at higher
rates. Due to the cash crunch, they could not purchase any raw material and their daily life has been affected.

3. PROBLEM FACED BY TOURIST
Cash-crunch triggered by demonetisation of high denomination currency notes is not only causing inconvenience to
people in the country, but foreign tourists visiting here are equally troubled as they are unable to use smaller
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denominations. In various regions spread across India, many Indian tourists who rely on cash while travelling
domestically are stranded and suffering from long queues and due to non-functioning ATMs causing a serious scarcity
of cash. Foreign tourists facing problems due to lack of awareness. Most foreign tourists were unaware of the
government decision and its intricacies. Tourists faced problem exchanging currency as with both banks and
Automatic Teller Machines (ATM) shut. Tourists have cut short their trips as they are facing problems with long
queues at the banks and ATMs not coughing up enough money to cover their expenses. Many travellers have
cancelled their trips at the last minute due to non availability of cash in the market.

4. TERRORISM
Due to demonetize the high denomination currency has completely choked the illegal Pakistani hawala funding of the
Kashmiri separatists and as such the terrorism industry they had created with black money has suddenly crumbled.
Not only has the move to demonetize the higher currency note dealt a massive blow to the Kashmiri terror industry, it
has also stunned the dubious „human rights activists and civil society groups‟ acting as apologists for terror activities
who will now face a tough time in explaining the sources of their income and assets. The modus operandi of the terror
industry was simple. The money was then spent on training, purchasing of arms and ammunition and sent to local
militants in Kashmir, and thus Kashmir saw a massive upsurge in the recruitment of local in militant outfits in the past
few years. With de-monetization of the big currency notes, not only has such funding being blocked, the cash in hands
of terrorists and their agents have been rendered worthless. There are four essential elements needed by terrorists and
organised crime groups to achieve its objectives – mobility, logistic bases, communications and financing. In a
developing country like India, only the communication aspect is within the surveillance capability of law enforcement
agencies and it is fairly easy to obtain and leverage the remaining three without detection. Changing national currency
is an extremely expensive exercise, so this is not a move that any government can implement frequently to purge out
fake currency from its economy. Even though demonetisation will undoubtedly deal a severe blow to the black
economy, corruption, inflated pricing and tax evasion. The masterstroke by the government will also lead to a major
shift in the terror infrastructure management and change the character as well as nature of terror funding in the
country. Lack of hawala money inflow will majorly hit activities of Maoists and other insurgent groups in the northeastern states. They will be also be hit hard as the stocked currency has become useless and availability of new highvalue notes is not in abundance.

5. ISSUE RELATED TO COMMON MAN AND WASTAGE OF QUALITY TIME OF PEOPLE STANDING
IN A QUEUES
Welfare loss for the currency using population: Most active segments of the population who constitute the „base of the
pyramid‟ uses currency to meet their transactions. The real issue is how the common man been affected by the
drive. The current demonetisation has adversely affected the poor, wage labourers, small businesses, farmers and
other minorities. Often these small income earners save cash for a rainy day. The incidence of bank accounts and bank
transactions will be extremely low among these groups. These are the communities who do not engage in the formal
banking sector too much. Rather they save their daily or weekly wages in cash, often in large denominations. It is
these groups who have been hit the most by the demonetisation drive. Harassed people queuing for hours. The largest
adversely affected group, numerically, is the working class. Casual workers are at the bottom of the working-class
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hierarchy. Their incomes are the lowest and least secure. They spend the money as they earn it. Meanwhile, they
would have had no money to buy food, medicines or other essentials, and God help them if they had a medical
emergency. Next, there are the medium-skilled blue- and white-collar workers in the unorganized sector and contract
workers in the organized sector. Finally, there are the regular organized-sector workers, the most skilled and the best
paid. All of these wage/salary recipients would have received their wages shortly before the demonetization. They too
would have had to miss work and queue up at banks or ATMs to convert their money. Without conversion, they
would have had no usable money for food, medical expenses and other essentials. Transportation of currency and its
security was a challenge at initial stage as effective management of logistics was the key in this cash crunch, to serve
the nation best. Non Availability of Cash at central bank and complications in its disbursal created money in the
economy scant. Problems related to management and calibration of ATMs to make them suitable for the disbursal of
new currency. Productive man hours being lost as people are still waiting to exchange or deposit old currency during
working hours.

XIII. EXPECTED OUTCOME/ BENEFIT
There are many benefits that will come with the government‟s move. The size of the formal economy which the
government can manage though its policy actions will increase, perhaps significantly. This step may have positive
implications for tax revenues in longer term. There may even be influences on the growth rate of GDP. However, for
sectors like real estate, a notorious hotbed for black money transactions, there will likely be disinflationary pressures
in short term, with prices being pushed downward before they stabilize in longer term. The government could see tax
gains if it succeeds in "unearthing unaccountable money" from the shadow economy. Hard cash held as black money
will be brought into the system which is traceable and taxable henceforth thereby increasing the government revenue.
To the extent of penalties imposed by the Income Tax department on the illegal conversion of black money into white
money, the revenue to the government will increase in the immediate future. Unaccounted monies held as cash which
was not productive will become productive as it enters the legal system. Counterfeit money in circulation which was a
ongoing menace all over India will cease to exist with immediate effect. Funding of terrorist and other illegal
activities will be curtailed as they generally are funded by black/counterfeit money. With huge cash at the disposal of
the banks, the borrowing of money will get cheaper providing impetus to economic growth. Government can avail
finances at lower rates and speed up the infrastructural spending creating huge job opportunities.

XIV. RECOMMENDATION AND SUGGESTION
1. Demonetization move would bring more transparency in the sector but to prevent illegal transaction, the
government must cultivate the habit of "cashless transactions " among the people and print less number of
currency notes in future to avoid hard cash transactions ,responsible for creating "unaccounted money" . The
government could encourage more widespread adoption of cashless payments in the medium term, it could
permanently improve liquidity in the banking system.

2. Screw tightening of NGO and need to bring amendment in Charitable trust and NGO who are running business
under head and not paying any tax.
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3. Government should have to take another bold step for corruption free, fair, equitable and equal society, then it
should frame the rule for digital transaction for all political parties, Electoral trust and Non Government
Organization in mandatory nature. Further abolish exemption under taxation rule and regulation and come under
the purview of Right to information Act.
4. It has to be matched with a better, more streamlined and integrated tax system. The upcoming move to GST is a
measure in the right direction, and the government needs to move forward with implementing the next steps of that
reform measure. Widen the net for disclosure by filing Income Tax return. Create e-trails of both incomes and
expenditure.
5. Establish identity of persons through PAN Card, Aadhar Card etc, operating in the country – citizens and
foreigners.
6. Enable electronic register of assets through electronic land records, digitisation of revenue records.
7. Government should initiate the investigation in the matter like Temple donations, Back-dated FDs in co-operative
banks and credit societies, giving loans to poor people, finding Jan Dhan account holders where high cash deposits
has been done, Company and Institution Paying advance salaries to employees in cash and transaction undertaken
by Jewellers during the period.
8. Government can initiate the work on allotment of single account no. in bank instead of person having multiple
account no. Further Government may allot the Aadhaar no. as Account no. after merging the Banks.

XV. CONCLUSION
Demonetization is a historical step will definitely fetch results in the long term but in current scenario is not
satisfactory as it discussed above. Micro, small and medium companies were badly affected due to demonetization.
There is danger of personal information and data security issues. Moving to cashless transactions is a massive shift for
a country where most people depend only on cash to make transactions. Implementing this is going to be a big
challenge. Macro Economic issue like unemployment, price stability, economic growth, still needs to be addressed.
This move is likely to improve tax collection in near future and significant increase in no. of people for filing of
return. In summary, this measure of demonetization is a measure that temporarily brings into the system the
unaccounted money and generates additional taxes in the near future. Whether this measure is detrimental or
beneficial is based on the amount of black money being brought into the system, not just cash but assets held in
various forms. In its efforts to curtail the parallel economy in the country, the government should work on plugging
the loopholes in tax administration, and invest in strengthening the mechanisms that will help restrict the outflow of
black money to tax havens.
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ABSTRACT
Electrical Discharge Machining (EDM) is a non-conventional machining process in which the machining takes
place through spark erosion between tool electrode and workpiece. EDM is used for hard materials which are
generally difficult to machine using conventional machining method. Complex 3-D cavities which are not easy
to produce through traditional machining method can be easily produced using EDM.
A lot of research has been done on EDM to improve its performance measures like Material removal rate
(MRR), tool wear rate (TWR), surface roughness (SR) and dimensional accuracy. Researchers have performed
the work on various types of EDMs like Die Sinking EDM, Dry EDM, Powder Mixed EDM (PMEDM) and Wire
EDM (WEDM) etc. However many a times these EDMs have been used as hybrid EDMs providing vibratory,
rotary and orbital motion either to the tool or to the workpiece.
This paper objective is to review the research done on EDM assisted with rotary and orbital motion either to the
toolor the workpiece. In this paper there is also a description about the machining and non-machining
parameters used during the particular research work. Present paper reviews the research work done on rotary
and orbital EDM to improve its performance measures like MRR, TWR and SR.

Keywords: Electrical Discharge Machine, Material Removal Rate, Rotary EDM
I. INTRODUCTION
EDM is the spark erosion machining where material is removed due to repeated sparks erosion. In EDM only
conducting materials can be machined. There is always a gap of approax0.025 to 0.05 mm between tool and
workpiece. Due to gap maintained between tool and workpiece there is no force acting on tool and workpiece
and it also avoids chatter and vibrations during machining. In EDM process this gap is filled with a dielectric
medium which behaves as an insulator up to a threshold voltage and when the voltage exceeds the threshold
value it behaves as a conducting medium. During a major portion of the voltage cycle a bank of capacitor
charges and once voltage reaches a threshold value,all the capacitors will discharge causing a spark at the tool
tip. However these sparks occur in a period of microseconds and hence causes a local rise in temperature up to
8000℃ to 12000℃ [1]. Such a high temperature causes melting of workpiece and tool and machining takes place
and so EDM is also called as thermoelectric erosion process.
In EDM the counter shape of the tool is replicated in the workpiece [2] and it also results in good dimensional
accuracy. As there is no contact between tool and workpiece so this process can be used to machine complex
shapes in the materials irrespective of their hardness. EDM is widely used in industries to produce moulds and
dies and also finds its wide application in aerospace and automotive industry to produce finished parts [3].
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The concept of erosion by electrical discharges or sparks was very first observed by Joseph Priestly in 1770s.
Further in 1943 Dr. N.I. Lazarenko and Dr. B.R. Lazarenko discovered resistance – capacitance circuit which
has been used as power supply in EDMs over a long period of time. During 1960s and 1970s various
modifications in EDM took place and a Computer Numerical Controlled (CNC) EDM was developed finally in
1980s. However over the period of time various types of EDMs have been used such as Die Sinking EDM, Wire
EDM (WEDM), Dry EDM, Powder Mixed EDM (PMEDM). EDM has also been used to produce micro cavities
in the workpiece and hence called Micro EDM. This paper reviews the research work done on EDM assisted
with rotary and orbital motion of the tool.

II. LITERATURE REVIEW
Sato T., Mizutani T. et al. (1986) described the development of a rotary EDM for microhole boring. The
microholes were having diameter from 15µm to 300µm. These microholes were obtained at least with the
roundness accuracy of 0.5µm and less than 0.1µm surface roughness. The rotation of the electrode eliminates
the welding between the workpiece and tool during the short circuit and also helps to extract the waste
workpiece material from the machining region [4].
Kagaya K., Oishi Y., Yada K. (1986) used rotary tool in Micro EDM for deep microhole drilling. The author
investigated that the use of purified water as a working medium when compared to the use of kerosene oil as a
working medium gives higher material removal rate , lesser electrode wear and higher working efficiency [5].
Soni J.S., Chakraverti G. (1993) performed machining of titanium using rotary copper-tungsten electrode on die
sinker EDM. Surface roughness, out of roundness and overcut are the measured responses to determine the
effect of rotation of tool during machining and further the results have been compared to stationary electrode
machining.It is observed that rotary EDM improves surface finish, overcut and out of roundness. The results
show that rotary EDM should be preferred to blind hole machining for through hole machining [6].
Soni J.S. (1994) performed rotary electro discharge machining of titanium alloy and high chromium die steel. In
the scanning electron microscopy of the debris formed it is observed that the material migrates from the rotating
tool electrode and the dielectric fluid and so changes the chemical composition of debris particles from parent
metal.It is observed that the chemical composition of debris is independent of pulse current and electrode
rotation. However the debris particle size is dependent on electrode rotation speed and a little on pulse current
too [7].
Soni J.S., Chakraverti G. (1994) investigated material removal rate, electrode wear and surface roughness by
varying electrode rotation speed and current during EDM of titanium alloy with copper tungsten electrode.It is
observed that due to the rotation of electrode MRR improves but surface roughness increases. Electrode wear
rate increases with the increase in rotation speed but there is no significant change in wear ratio [8].
Yan B.H., Wang C.C. et al. (2000)investigated the feasibility and optimization of Ball Burnishing EDM (BEDM) assisted with rotary tool. Three ZrO2balls were attached to the tool for burnishing effect.It is observed
that improvement of surface roughness increases from 55% to 92% with different values of parameters. B-EDM
provides higher material removal rate and finer surface roughness [9].
Yan B.H. and Wang C.C. (2000)compared blind hole drilling of Al 2O3/6061 Al composite performed on EDM.
The different electrodes used are stationary copper electrode, rotary electrode and a rotary electrode having an
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eccentric hole through it.It is observed increase in rotational speed may cause higher material removal rate.
Machining with rotary electrode having an eccentric hole through it results in higher MRR as compared to other
electrodes but with a higher electrode wear rate (EWR). Peak current mainly affects the EWR while the polarity
largely affects either the MRR or surface roughness (SR) [10].
Guu Y.H., Hocheng H. (2001)investigated the effect of workpiece rotation during EDM and compared the
results with conventional EDM without workpiece rotation.They concluded that conventional EDM with
rotating workpiece causes two times increase in MRR as compared to without workpiece rotation. Increase in
workpiece rotation speed causes decrease in surface roughness. Rotation of workpiece can reduce the micro
voids and defects formation on the machined surface [11].
Mohan B., Rajadurai A. et al. (2002) investigated the effect of SiC% in Al alloy (LM25) and also the effect of
electrode rotation on MRR, tool wear rate(TWR) and surface roughness (SR) while machining on EDM.It is
observed that with increase in current MRR increases and it is more with positive polarity. Increase in rotational
speed causes increase in MRR, and increase in volume percentage of SiC particle causes less MRR and increase
in surface roughness(SR) [12].
Ghoreishi M. and Atkinson J. (2002) presented a comparative study of the effect of rotary tool, vibratory tool
and vibro-rotary tool die sinking EDM process on MRR, TWR and SR of AISI 01 tool and die steel using
copper tool electrode.It is observed that vibro-rotary EDM process using high frequency vibration shows best
result in terms of MRR and SR as compared to conventional EDM, vibratory EDM and rotary EDM processes
[13].
Mohan B.,Rajadurai A. et al. (2004) described the machining characteristics of SiC/6025 Al composite using
rotary EDM with a tube electrode. They used brass electrode with eccentric holes of diameter 1.5, 2.5 and 3.5
mm.They concluded that hollow rotating tube electrode causes higher MRR than rotating solid electrode.
Increasing the rotational speed of the tube electrode and decreasing the eccentric hole diameter results in higher
MRR and better SR but with higher EWR [14].
Kuppan P., Rajadurai A. et al. (2008) performed small deep hole drilling on Inconel 718 using EDM process. It
is observed that MRR increases irrespective of current values as the speed of rotation increases. The electrode
rotation causes effective removal of debris from electrode gap and so better flushing conditions which further
results in improvement of MRR.It is observed that speed has insignificant effect on Depth averaged surface
roughness (DASR) [15].
Chattopadhyay K.D., Satsangi P.S., Verma S. and Sharma P.C. (2008) investigated the effect of periodically
reversed induced magnetic field applied to workpiece during rotary EDM. They used EN-8 Steel as the
workpiece material and disc type copper tool electrode. They observed that compared to machining in nonmagnetic field, there is increase in MRR and decrease in EWR while machining with rotary EDM in induced
magnetic field [16].
Chattopadhyay K.D., Satsangi P.S. et al. (2009)machined EN-8 Steel using copper tool electrode with rotary
EDM process. They investigated the effect of peak current, pulse on time and rotational speed on MRR, EWR
and SR.It is observed that decrease in electrode rotation speed and peak current and increase in pulse on time
improves SR. Decrease in pulse on time and electrode rotation speed and increase in peak current results
increase in MRR and EWR [17].
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K. SahaSourabh and Choudhury S.K. (2009) presented parametric study of dry EDM of EN-32 mild steel using
copper tube electrode. Gap voltage, discharge current, pulse time on, duty factor, air inlet pressure and tool
rotational speed were used as variable parameters while MRR, TWR and SR were measured responses.It is
concluded that with the increase in rotational speed MRR increases and SR decreases up to a level and then
becomes saturate. Spark frequency increases with increase in rotational speed of the tool and crater depth
becomes lower due to rotation of tool and so less SR is obtained [18].
Govindan P., Joshi S.S. (2010) investigated the effect of various process parameters such as current, voltage,
pulse time off, gap pressure and electrode rotation speed on MRR, dimensional accuracy and TWR during dry
electro discharge drilling of SS304 using copper tool. They observed that rotation speed of electrode is the third
most significant factor after gap voltage and current in normal EDM process [19].
Dongjue H.E. et al. (2011) compared machining of a 5-DOF controlled magnetically levitated local actuator
assisted conventional EDM with rotary tool to that of a conventional EDM without tool rotation.It is observed
that due to tool rotation, machining speed increases up to 343% while machining Փ0.5mm x 4mm through holes
at 800 rpm and up to 433% while machining Փ1mm x 4mm through holes at 600 rpm [20].
Reza Teimouri and Hamid Baseri(2012) investigated the effect of intensity of magnetic field and tool rotation
on EDM performance. They have used 1.2080X210Cr12 cold worked steel as workpiece material and copper as
tool electrode.It is observed that rotary tool electrode causes better flushing conditions and improves machining
performance. As the rotation speed of tool increases, MRR increases up to a maximum value and then starts
decreasing. SR decreases with increase in the rotational speed of electrode [21].
Abhishek Singh, Pradeep Kumar et al. (2013) designed and developed the setup of Electro Discharge Drilling
(EDD) and compared the results with the conventional EDM. They selected peak current (9A), pulse on time
(90 µs), gap voltage (50 V) and tool speed (500 rpm) as the input parameters. They have worked on Metal
Matrix Composites (MMC) using copper as tool material. They measured MRR and TWR as the outcome
parameters.They observed that there is increase in MRR in EDD process as compared to EDM process but TWR
also increases in EDD process as compared to EDM process [22].
Singh S., Pandey A. (2013) presented the effect of aspect ratio of copper disc electrode on disc EWR, MRR and
SR during machining of Nimonic 75 super alloy using rotary tool. It is observed that rotation of disc electrode
results in better surface finish and increase in MRR.However aspect ratio and peak current are found to be main
factors causing improvement in MRR, EWR and SR [23].
Vishwakarma U.K., Dwivedi A. and Kumar P.(2014) presented a comparative study of the effect of various
process variables on machining characteristics of Al-SiC MMC using Powder Mixed EDM (PMEDM) and
Rotary EDM (REDM) process. They measured MRR and TWR as the outcome parameters. They concluded that
MRR in PMEDM is higher than that of conventional die sinker EDM while MRR in REDM is 2.5 times that of
PMEDM [24].
Dwivedi A.P., Choudhury S.K. (2016) investigated the effect of tool rotation speed on MRR, TWR and surface
integrity of AISI-D3 tool steel machined with copper tool electrode.They observed that there is on an average
49% and 9-10% increase in MRR and surface finish respectively using rotary tool EDM as compared to
stationary tool EDM. They also found on an average 13.5% increase in TWR using rotary EDM as compared to
stationary tool EDM [25]. They also observed that there is on an average about 50% decrease in average recast
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layer thickness while machining using rotary tool as compared to stationary tool.Rotary tool EDM results in
finer machined surface and fewer micro cracks as compared to stationary tool EDM process [26].

III. CONCLUSION
From the literature review of research work published on EDM, the authors have concluded that for the
machining of hard materials traditional machining methods are not successful because of high tool wear and
more machining time and so EDM is highly recommended. It is found that a lot of research has been performed
to optimize the input process parameters of rotary tool EDM to obtain better performance parameters such as
MRR, TWR, SR and dimensional accuracy. The authors suggest that research can be performed by considering
a wide range of input parameters and further the rotary EDM can be compared to orbital EDM process.

REFERENCES
Journal Papers:
[1] G. Boothroyd, A.K. Winston, Non-conventional machining processes, in: Fundamentals of Machining and
Machine Tools, Marcel Dekker, Inc, New York, 1989, p. 491.
[2] W. Konig, D.F. Dauw, G. Levy, U. Panten, EDM—future steps towards the machining of ceramics, Ann.
CIRP 37 (2) (1988) 623–631.
[3] Ho KH, Newman ST State of the art electrical discharge machining (EDM).Int J Mach Tools Manuf
43(2003): 1287–1300
[4] Sato, T., et al. "The development of an electro discharge machine for micro-hole boring." Precision
engineering 8.3 (1986): 163-168.
[5] Kagaya, K., Y. Ōishi, and K. Yada. "Micro-electro discharge machining using water as a working fluid—I:
micro-hole drilling." Precision Engineering 8.3 (1986): 157-162.
[6] Soni, J. S., and G. Chakraverti. "Surface characteristics of titanium with rotary EDM." Bulletin of Materials
Science 16.3 (1993): 213-227.
[7] Soni, J. S. "Microanalysis of debris formed during rotary EDM of titanium alloy (Ti 6A1 4V) and die steel
(T 215 Cr12)." Wear 177.1 (1994): 71-79.
[8] Soni, J. S. "Microanalysis of debris formed during rotary EDM of titanium alloy (Ti 6A1 4V) and die steel (T
215 Cr12)." Wear 177.1 (1994): 71-79.
[9] Yan, Biing Hwa, et al. "Feasibility study of rotary electrical discharge machining with ball burnishing for Al
2 O 3/6061Al composite." International Journal of Machine Tools and Manufacture 40.10 (2000): 14031421.
[10] Wang, Che Chung, and Biing Hwa Yan. "Blind-hole drilling of Al 2 O 3/6061Al composite using rotary
electro-discharge machining." Journal of materials processing technology 102.1 (2000): 90-102.
[11] Guu, Y. H., and H. Hocheng. "Effects of workpiece rotation on machinability during electrical-discharge
machining." Materials and Manufacturing Processes 16.1 (2001): 91-101.
[12] Mohan, B., A. Rajadurai, and K. G. Satyanarayana. "Effect of SiC and rotation of electrode on electric
discharge machining of Al–SiC composite." Journal of Materials Processing Technology 124.3 (2002):
297-304.

248 | P a g e

[13] Ghoreishi, M., and J. Atkinson. "A comparative experimental study of machining characteristics in
vibratory, rotary and vibro-rotary electro-discharge machining." Journal of Materials Processing
Technology 120.1 (2002): 374-384.
[14] Mohan, B., A. Rajadurai, and K. G. Satyanarayana. "Electric discharge machining of Al–SiC metal matrix
composites using rotary tube electrode." Journal of materials processing technology 153 (2004): 978-985.
[15] Kuppan, P., A. Rajadurai, and S. Narayanan. "Influence of EDM process parameters in deep hole drilling of
Inconel 718." The International Journal of Advanced Manufacturing Technology 38.1-2 (2008): 74-84.
[16] Chattopadhyay, K. D., et al. "Analysis of rotary electrical discharge machining characteristics in reversal
magnetic field for copper-en8 steel system." The International Journal of Advanced Manufacturing
Technology 38.9 (2008): 925-937.
[17] Chattopadhyay, K. D., et al. "Development of empirical model for different process parameters during
rotary electrical discharge machining of copper–steel (EN-8) system." Journal of materials processing
technology 209.3 (2009): 1454-1465.
[18] Saha, Sourabh K., and S. K. Choudhury. "Experimental investigation and empirical modeling of the dry
electric discharge machining process." International Journal of Machine Tools and Manufacture 49.3
(2009): 297-308.
[19] Govindan, P., and Suhas S. Joshi. "Experimental characterization of material removal in dry electrical
discharge drilling." International Journal of Machine Tools and Manufacture 50.5 (2010): 431-443.
[20] Dongjue, H. E., et al. "Improving the Speed of Small Deep Hole Electrical Discharge Machining by
Combining Rotation of the Electrode with a Rapid-Response." Journal of Advanced Mechanical Design,
Systems, and Manufacturing 5.4 (2011): 284-294.
[21] Teimouri, Reza, and Hamid Baseri. "Effects of magnetic field and rotary tool on EDM performance."
Journal of Manufacturing Processes 14.3 (2012): 316-322.
[22] Singh, Abhishek, Pradeep Kumar, and Inderdeep Singh. "Design and development of electro-discharge
drilling process."Advanced Materials Research.Vol. 651.Trans Tech Publications, 2013.
[23] Singh, S., and A. Pandey. "Some Studies into Electrical Discharge Machining of Nimonic75 Super Alloy
Using Rotary Copper Disk Electrode." Journal of materials engineering and performance 22.5 (2013):
1290-1303.
[24] Vishwakarma, Umesh Kumar, AkshayDvivedi, and Pradeep Kumar. "Comparative study of powder mixed
EDM and rotary tool EDM performance during machining of Al-SiC metal matrix composites."
International Journal of Machining and Machinability of Materials 16.2 (2014): 113-128.
[25] Dwivedi, Anand Prakash, and Sounak Kumar Choudhury. "Effect of Tool Rotation on MRR, TWR, and
Surface Integrity of AISI-D3 Steel using the Rotary EDM Process." Materials and Manufacturing Processes
31.14 (2016): 1844-1852.
[26] Dwivedi, Anand Prakash, and Sounak Kumar Choudhury. "Improvement in the Surface Integrity of AISI D3
Tool Steel Using Rotary Tool Electric Discharge Machining Process." Procedia Technology 23 (2016):
280-287.

249 | P a g e

APPLICATION OF ZYCOSOIL IN BITUMINOUS MIX
Harivansh Kumar Chaudhary1, Praveen aggarwal2
1
2

M.Tech., Transportation engineering, NIT Kurukshetra,(India)

Professor, Civil engineering Department, NIT Kurukshetra,(India)

Abstract
Rapid increase of urban population in India with rapid rise in industrialization needs high demand of vehicles.
Road sectors are very important for the growth of economy, employments and empowerment of a country.
India’s road network with nearly 55 lakh Km road length is second largest road network in the world. About
98% roads are flexible in nature and rest 2% are rigid pavements. Approximately 40% roads are unpaved of
total road lengths. The natural bitumen shows failure and serious problems during rainy seasons. The treatment
and strengthening of bitumen is required to keep the pavement surface serviceable. So Zycosoil a nano material
recently used as an additive to strengthen the pavement surface and to improve the properties like penetration,
ductility and moisture damage of pavement.
In the paper, the engineering properties of the aggregates, filler and VG-30 grade bitumen are investigated for
mix design. The optimum bitumen content is finding out by using Marshall Mix design method for bituminous
concrete of grading-2. The OBC is considered for modified Marshall Mix design by adding 0.03%, 0.04% and
0.05% Zycosoil chemical and changes in the different properties are recorded, which shows better results as
compared to conventional mix. Hence it is suggested to use it in the flexible pavement construction.

Keywords:Bituminous Concrete,Marshall Mix Design, Moisture damage, Optimum Bitumen
Content, Penetration, Zycosoil,
I. INTRODUCTION
As per National Highway Authority of India there are 55 lakh km road lengths in India which is second largest
road network in the world coming after USA. Out of which approximately 61% roads paved and rest 39% are
unpaved. Road networks are the main element of transportation system which acts as a key element of economy
of the country. Roads should be capable to take heavy loads and meets the demand of road user with enhanced
performance of pavement. Researchers are continuously trying to improve the pavement with appropriate quality,
better life time and stability. Bituminous mixes are most commonly used all over world in the construction of
pavement. Because of rapid increase in population, modernization, urbanization and industrial revolution the
number of vehicle with higher axle load which are responsible for putting high stresses over limiting available
roads causes greater distress resulting in decreasing serviceability and it directly increases the resource
consumption and maintenance cost.
In order to overcome these problems the modification of binder is a choice to meet the increasing traffic demand
with appropriate pavement quality. The material used as modifier is capable to resist the variation in temperature.
The road industries are therefore looking forward for a modifier which is helpful to design a suitable Marshall
mix for flexible pavement as per MoRTH guideline to meet the requirement of long life pavement with less
distress and should be ecofriendly. In order to meet the above requirement the VG30 bitumen is used for the
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construction of bituminous concrete pavement with and without Zycosoil as per the standard specified in MoRTH
and the impact of Zycosoil over various properties is investigated.

II. LITERATURE REVIEW
Zycosoil is a complete package of ecofriendly and water proofing nanotechnology. This is an anti-stripping
agent used to reduce the moisture damage of the aggregate because of water intrusion in between them.
Addition of Zycosoil in bituminous mix converts it to the hydrophilic silanol group to hydrophobic siloxane
bond which is strongest bond of the nature. De bonding of the asphalt mixes because of inadequate and
incomplete coating is eliminated resulting in the enhancement of the durability of the pavements by using the
Zycosoil. The addition of Zycosoil in bituminous mixes increases its tensile strength ratio resulting increase its
fatigue life.
Sarkar et al., (2014) stated that the weak materials like over burnt bricks are used as a coarse aggregate in
bituminous concrete pavement construction when it is treated with Zycosoil. The optimum bitumen content is
high in case of over burnt brick as compared to conventional mix because of higher porosity and roughness of
over burnt brick. Stability value is increased by 30% in case of over burnt brick aggregates when it is treated by
Zycosoil.
Bala Raju teppla (2014) concluded that the polymer modified bitumen (PMB40) is used in DBM construction
with 4.2% is used with 0.04 % shows 100% coating and stability value also increased.
Tirthankar Dam et.al.,(2015) examined the bitumen and bituminous mix of bituminous concrete made by
VG-10 grade bitumen and concluded that with 5.1% of OBC and 0.03% Zycosoil can be used in cold region to
avoid the moisture damage.

III. MATERIALS AND METHODOLOGY
Coarse aggregate, fine aggregate, filler and bituminous binder are the material used in the bituminous concrete
mix. In this study crushed stone is used as coarse aggregate and fine aggregate, stone dust as filler and VG-30
grade bitumen is used as binder. Bituminous concrete mix is prepared by using the ingredients mentioned above.
The properties of materials and bituminous concrete mix are evaluated as specified in MoRTH (2013).
Aggregates- The aggregates should have sufficient strength, toughness, hardness, specific gravity and desired
shape. The limiting values of different test result for properties of coarse aggregate used for the preparation of
bituminous concrete is specified by MoRTH. The aggregate should have superior mechanical and engineering
properties to fulfill the requirement of long life pavement and to sustain the heavy traffic loads. As per MoRTH
(2013) specification, the maximum Impact value, Los-Angeles abrasion value and water absorption value of
aggregates for bituminous concrete should not exceed 30%, 40% and 2% respectively. Range of specific gravity
should be 2.5 to 3.
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Table 1: Properties of Coarse Aggregates
Test performed

Values

Aggregate impact value

17.345 %

Los Angeles abrasion value

23.58 %

Water absorption

0.71 %

Bulk specific gravity

2.655

Apparent specific gravity

2.71

Filler- Stone dust, slag dust, hydraulic cement, hydrated lime, fly ash and some other mineral materials can be
used as filler. Filler should passing 100% through 0.06 mm sieve, 95-100 % through 0.30 mm, 70% through
0.075 mm sieve size. It should be sufficiently dried to flow freely at the time of sample preparation. Here in this
study stone dust is used as mineral filler.
VG-30 BitumenBinder- Now days VG-30 viscous grade bitumen is used as binder in place of 60/70
penetration grade bitumen to take care of heavy traffic load of bituminous concrete pavement. It has excellent
bonding and adhesion properties with aggregates. It resists moisture to a greater extent.
Zycosoil as modifier- The chemical additive used as modifier in this study is zycosoil. It is a nano material
(size 50-100 nm) water soluble organosilicon fragment. As it has the property to function amine and hydrated
lime to give Mother Nature’s strongest bond which can’t be uproot by water. It eliminates the de-bonding of
bituminous mix and enhances the durability of bituminous pavement.

Table 2: Gradation of Aggregates for Bituminous Concrete Grade-2
% passing by

Cumulative %

% of aggregate and

weight of specimen

retained

mineral filler

19

100

0.00

Coarse aggregate 36 %

13.2

79-100

10.5

9.5

70-88

20

4.75

53-71

36

2.36

42-58

48

1.18

34-48

58

0.60

26-38

67

Sieve in mm

Fine aggregate 61 %
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0.30

18-28

77

0.15

12-20

83

0.075

4-10

97

Mineral filler 3 %

Table 3: Result of Vg-30 Grade Bitumen withand Without Zycosoil
Characteristics of test

VG-30

VG-30 +

VG-30 +

VG-30 +

0.03%

0.04%

0.05%

zycosoil

zycosoil

zycosoil

Penetration (mm)

67.8

62.3

59.2

56.67

Softening point (°C)

50.2

51.2

51.9

52.1

Ductility (cm)

86.67

80.26

82.9

85.46

IV. EVALUATION OF BITUMINOUS CONCRETE MIX (GRADING-2)
Bituminous concrete mix is designed by Marshall Method. This test provides the strength of mix in term of
strength and stiffness of mix. This test is done to determine the optimum bitumen content. Various properties
like stability value, bulk density, air voids are mainly depends on aggregate gradation, bitumen content and its
type, compaction types and temperature. The gradation of aggregate for Bituminous Concrete grade-2 is carried
out as per MoRTH specification and the Marshall specimen are prepared by adding 4,4.5,5,5.5 and 6% of
bitumen by weight of aggregates. 75 no’s of blows are provided on both side of specimen to simulate the
heavily trafficked condition. Here in this study the optimum bitumen content is found to be 5.5 %.

Table 4: MoRTH Specification for Bituminous Concrete Mix Design
Description

Requirements

Stability Value (Kg or KN)

Min 820 Kg (or 8.2 KN)

Flow Value (mm)

2-4

% Air Void (Va)

3-5

VMA (%)

11-13

VFB (%)

65-75

Optimum Bitumen Content (OBC )

Minimum 4.5 %
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Fig.1: Density Vs % Bitumen by weight of mix

Fig.2: % Air void Vs % Bitumen by weight of mix

Fig.3:% VMA Vs % Bitumen by weight of mix
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Fig.4: % VFB Vs % Bitumen by weight of mix

Fig.5: Marshall Stabilty (KN) Vs % Bitumen by weight of mix

Fig.6: Flow (mm) Vs % Bitumen by weight of mix
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The bituminous mix with required standard specified by MoRTH (2013) specification is considered to find out
the optimum bitumen content which is 5.5 % in this case to ensure the durable mix and maximum stability along
with the consideration of specified percent of air voids. This OBC is further considered for modified Marshall
mix without and with the addition 0.03%, 0.04% and 0.05% of Zycosoil additive at 175°C and various
parameters are compared.

Table.5: Different Parameters of Marshall Mix Modified with Zycosoil
Bitumen % by

Bulk density

Air void

VMA

VFB

Stability

weight of total

(gm/cc)

in % (Va)

(%)

(%)

(KN)

5.5%

2.540

3.80

15.80

77.00

16.10

3.5

0.03% Zycosoil

2.534

3.78

15.78

77.20

16.50

3.7

0.04% Zycosoil

2.536

4.02

15.84

77.12

17.20

4.1

0.05% Zycosoil

2.535

4.01

15.79

77.18

16.80

4.3

Flow (mm)

mix

V. DISCUSSION AND CONCLUSION
The use of zycosoil as an additives improves the tensile strength and flexibility of asphalt mixture to take care of
the heavily traffic load. As heavy loads are responsible for many type of pavement distresses like rutting,
fatigue, pot hole, stripping. The addition of zycosoil as an additive with VG-30 grade bitumen shows there is
decrease in penetration value. It shows that stiffness is increased therefore enhance the condition of temperature
susceptibility resulting in increase of workability of bituminous mix. The softening point increases with the
increment of zycosoil percentage shows increase of resistance of bitumen to the heat and it shows the decrease
in tendency to soften in hot weather hence increases the rutting resistance, load taking capacity, stability and
durability. It is concluded that modified bituminous concrete (grading-2) mixed with 0.04 % zycosoil shows
better results as compared to conventional mix hence it is suggested to use it for the construction of flexible
pavement of heavily traffic load with long life pavement.
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ABSTRACT
This research was undertaken to investigate the performance of high strength concrete incorporating fly ash and
HRWRA. For modern construction, the use of new constituent materials is increasing to achieve economy and
improved final results. For sustainable development, incorporating fly ash in the production of concrete can be
one of the judicious uses of fly ash. Fly Ash is a pozzolan. A pozzolan is a siliceous or alumino siliceous
material that, in finely divided form and in the presence of moisture, chemically reacts with the calcium
hydroxide released by the hydration of Portland Cement to form additional calcium silicate hydrate and other
cementitious compounds. The hydration reactions are similar to the reactions occurring during the hydration of
Portland Cement. Thus, concrete containing Fly Ash pozzolan becomes denser, stronger and generally more
durable long term as compared to straight Portland Cement concrete mixtures. Thus the main objectives of the
research is to prepare high strength concrete using fly ash and also to find the effects of fly ash on the properties
of concrete.

Keywords: High Strength Concrete, Fly ash, Construction, Hydration, Portland cement,
Development,ACI

I.INTRODUCTION
Concrete is the most commonly used building material in construction today. In 2009 an estimated 70 billion
tons of cement was produced in the United States alone. Everything related to construction is open for scrutiny
in today’s eco-conscience society. People today are more in tune and informed about the negative effects
humankind leave behind for future generations. Builders today are under constant pressure to become more
“earth friendly” and are constantly looking for more ways to incorporate recycled materials into their
products.Thus construction and demolition industry has also started researching and adopting ways to reduce its
carbon footprint. The production of Portland cement releases large amounts of carbon dioxide and other GHG
into the atmosphere. For this reason, SCM are being used in concrete and its use would help achieve sustainable
development. Two of these materials are fly ash, which is a by-product of thermal power generation, and silica
fume, which is a by-product of silicon and ferro-silicon metal production. Both fly ash and silica fume possess
pozzolanic activity, and, if not used, has to be disposed off in landfills at a considerable cost It represents the
possibility of meeting the present needs without preventing future generations from meeting their needs. In other
words, problems that arise due to present human actions should not to be passed on to future generations.
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1.1 HIGH STRENGTH CONCRETE AND FLY ASH
mechanical and durability properties than normal concrete. In general, the concrete which has 28 days strength
greater than 55 MPa can be categorised into high strength concrete. It is characterised by low water-binder ratio
and has rough workability. Its use is becoming increasingly popular in modern construction sector due to high
structural requirements of concrete to be used in buildings so that they can withstand earthquakes, wind force at
higher elevations and natural disasters.
1.2ADVANTAGES OF HIGH STRENGTH CONCRETE
Strength in concrete depends on many factors, the most important of which is the ratio of water to cement. Good
quality fly ash generally improves workability or at least produces the same workability with less water. The
reduction in water leads to improved strength. Because some fly ash contains larger or less reactive particles
than Portland cement, significant hydration can continue for six months or longer, leading to much higher
ultimate strength than concrete without fly ash.

II.OBJECTIVE OF THE STUDY
1.

Literature review on High Strength Concrete.

2.

Finding the optimum dosage of super plasticizer and admixturesrequired.

3.

Preparation of appropriate mix design as per codal specifications. (For the development of the mix design,
the high strength concrete factors are also to be taken under consideration.)

4.

Addition of different proportions of admixtures i.e. fly ash in replacement of cement in M60 grade of
concrete to improve the strength and durability of concrete.

III. MIX DESIGN AS PER ACI - 211
Table -1: Details and Designation of Mix Design
Mix
Sr. No.

Mix Proportion

Designation
Mix 1

100% Ordinary Portland Cement

Mix 2

90% OPC + 10% fly ash (by weight)

3

Mix 3

85% OPC + 15% fly ash (by weight)

4

Mix 4

80% OPC + 20% fly ash ( by weight)

5

MIx 5

75% OPC + 25% fly ash ( by weight)

1
2
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Mix proportioning is the procedure of selecting constituents of concrete and determining their relative parts so
that it will produce concrete with required workability, strength, durability with a minimum cost of production.
The objective of the study is to create high strength concrete. So trials were done according to ACI-211 to
obtain high strength. However, the mix proportioning obtained according to IS:10262 and was not used as the
code does not suggests the mix design for high strength. Therefore, according to ACI-211 M 60 grade concrete
has been proportioned.

IV.PHYSICAL PROPERTIES OF THE MATERIAL USED
The different materials used in the present study were cement, fine aggregate, coarse aggregate, water, fly ash,
superplasticizer. Laboratory tests were conducted on these materials and their properties have been reported as the
following :
4.1 Cement
In the present investigation, Ordinary Portland cement (OPC) of 53 Grade (Ultratech) from a single batch was
used for all the concrete mixes.. Cement taken was fresh and without any lumps with uniformity in its color. The
cement was tested as per IS: 8112-1989 for its normal consistency, Initial and Finals setting time, Specific gravity
and compressive strength for 3, 7 and 28 days, the results of various tests conducted are reported as
Table-2 : Properties cement used in present study

Sr. No.

Characteristics

1

Consistency of Cement

2

Soundness

3

units

Experimental value

%

29.8

mm

2

Specific gravity

3.12

4

Initial setting time

minute

110

5

Final setting time

minute

265

4.2 Fly Ash
Fly ash was procured from Guru Nanak Dev Thermal Power plant (GNDTP) Bathinda and supplied by the
Ultratech Cement Pvt Ltd., Mohali in one lot. To assess the properties of fly ash, the properties based on
laboratory tests conducted by Central Soil and Material Research Station, New Delhi and CBRI, Roorkee were
used. The Chemical

properties are presented in Table
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Table - 3: Chemical Properties of fly ash used in study
S.N.

Characteristics

GNDTP, Bathinda
fly

ash value %

1

Loss on ignition

4.52

2

Silica (SiO2)

56.32

3

Alumina (Al2O3)

30.87

4

Iron Oxide (Fe2O3)

4.94

5

Calcium oxide (CaO)

1.58

6

Magnesium oxide

0.70

(MgO)

Table -4: Physical properties of fly ash used

S.N.

1

Characteristics

Properties of

(reaffirmed 1999)

GNDTP, Bathinda

Grade of fly ash

fly ash

Grade I

Grade II

250 min

320 min

468

3min

4min

5.98

Fineness specific surface in m2/kg by
Blain’s permeability method

2

As per IS 3812-1981

Lime reactivity - average compressive
strength in MPaobtained by testing at least
three mortar cubes at the age of 7days.

3

Compressive strength on 28 days in MPa

Nor less than 80% of the strength of plain
cement mortar cubes

90.95%

4.3 Superplasticizer
The superplasticizer “Fosroc Conplast SP430G8” procured from M/s Fosroc Chemicals Pvt Ltd. Chandigarh was
used in the present study. The properties of superplasticizer as supplied by the supplier are reported in Table. The
optimum dosage is best determined by site trials with the concrete mix which enables the effects of workability,
strength gain or cement reduction to be measured. It has been specially formulated to give high water reductions
upto 25% without loss of workability or to produce high quality concrete of reduced permeability. It is mainly
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used for improving workability, increasing strength, increasing quality that is denser, close textured concrete with
reduced porosity and hence enhanced durability.
Table - 4 :Properties of Superplasticizer used in study
S.N.

Test

Values

Limit as per IS 9103:1999

obtained

1

Specific Gravity

1.236

0.02 of the value stated by manufacturer

2

pH

7.36

Min. 6.00

3

Dry Material Content

43.78

5% of the value stated by manufacturer (%
by mass)

4

Chloride Content

0.029

Within 10% of the value or within 0.2%
whichever is greater as stated by
manufacturer (% by mass)

4.4 Aggregates
Aggregates are the important constituents in concrete. They give body to the concrete and affects economy. The
aggregate consist of inert and course materials. Fine aggregate in concrete assists in producing workability and
uniformity in mixture. The fine aggregate also assists the cement paste to hold the coarse aggregate particles in
suspension.he coarse aggregates are used primarily for the purpose of providing bulk to the concrete. IS:
383-1970 defines the fine aggregate as the aggregate most of which pass through 4.75 mm IS sieve. The coarse
aggregates are defined as aggregates most of which are retained on 4.75 mm IS sieve
Table-5 : Physical Properties of Fine Aggregates
Characteristics

Results Obtained

Grading

Grading Zone II (IS: 383-1970)

Fineness Modulus

2.17

Specific Gravity

2.62

Water Absorption (%)

0.51 %

Free Moisture Content (%)

Nil
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Table - 6 : Physical properties of the Coarse aggregates used

Characteristics

Value

Colour

Grey

Type

Crushed

Shape

Angular

Specific gravity

2.65

Water absorption

1%

Fineness modulus

6.64

Moisture Content (%)

Nil

V. EXPERIMENTAL PROGRAMS
A total of 5 series of mixes was prepared in laboratory as per ACI-211. Compressive , Flexural tensile trength
and other properties of high strength concrete are find out at 7 and 28 days of curing respectively
Table- 7: Proportioning of Material In Different Mix
Quantity in M1
3

Quantity in
3

Quantity in
3

Quantity in
3

Quantity in

Material

(Kg/m )

M2 (Kg/m )

M3 (Kg/m )

M4 (Kg/m )

M5 (Kg/m3)

Cement

551.7

496.53

468.94

441.36

413.78

Fine Aggregate

766.48

766.48

766.48

766.48

766.48

CA

999.6

999.6

999.6

999.6

999.6

Water

185

185

185

185

185

HRWRA

1.1%of cement

1.1% of cement

1.1% of cement

1.1% of cement

1.1% of cement

Fly Ash

0

55.17

82.75

110.34

137.92
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VII. Results and

Discussions

7.1 General
A series of experiments have been carried out in order to evaluate the compressive strength of different concrete
mixes. Specimens of four different proportions of cementitious materials have been subjected to evaluate the
influence of replacement of

fly ash by cement. In this chapter the results obtained from the experiment

described in the previous chapter have been discussed. The objective of the project is to develope high strength
concrete using fly ash as a partial replacement of cement and study the effect of fly ash addition on compressive
strength of high strength concrete. The objective involves the use of fly ash, and its properties are reported to be
different in different areas also its properties vary with production process and source.

7.2 Workability
It was observed that the high strength concrete was very dry owing to the low water-cement ratio (0.30) and the
presence of fly ash in the mix slightly improved the workability of the mix.
7.3 Compressive Strength Results
The results of compressive strength after 7, 14 and 28 days showed that the achievement of high strength
concrete is possible by the mixed design proposed based on ACI-211.
Table -8: Compressive strength Results At 7 and 28 days respectively.
S.No

Mix

7days

28days

.

Designation

Strength(MPa)

strength(MPa)

1.

Mix 1

46.26

63.17

2.

Mix 2

44.11

65.51

3.

Mix 3

44.67

69.22

4.

Mix 4

40.20

63.84

5

Mix 5

40.11

62.20

Chart-1:Compressive strength of different mix at 7, 14 and 28 days respectively
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Compressive strength variation of
different mix
80
60
40
20
0
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Mix 1

Mix 2

Mix 3

28 days
Mix 4

Mix 5

The specimens have been cast using standard size moulds. The interior surface of the assembled mould is coated
with thin layer of oil to avoid adhesion of the concrete with mould surface. Concrete is filled in three layers and
each layer is vibrated using vibration table. Fig. 3.6 shows the casting of specimens. The concrete was cast into
cubes of size 150 mm x 150 mm x 150 mm for compressive strength testing.
Fig -1: Crack Devloped After Casting Of Cubes

7.5. Flexural strength results
The flexural strength of all the mixes was determined at the ages of 7 and 28 days for the various replacement
levels of fly ash with cement. The value of average strength for different replacement levels of Fly ash with
cement.At the end of different curing periods (7 days and 28 days) are shown in chart 2, which show the
variation of flexural strength due to different percentages of fly ash.
Chart-2: Flexural strength variation of different mix
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VIII. CONCLUSIONS
From the above results of the compressive strength testing of mixes with different Fly Ash replacement
percentage with cement the following conclusions may be drawn:
[1.] By the addition of fly ash, the workability of the mix was improved slightly.
[2.] The target strength of 70.825 MPa could not be achieved but the required strength i.e. 60 MPa could be
achieved at the end of 28 days
[3.] Compressive strength of Mix 3 with 15% fly ash at the end of 28 days is found to be maximum among all
the mixes.
[4.] Compressive strength of Mix with 0% fly ash is found to be maximum among all at early age of 7 days
curing.
[5.] Compressive strength of Mix with 0% fly ash is found to be 5% less than maximum strength mix at the end
of 28 days curing.
[6.] 7days flexural strength of is maximum among all mix.
[7.] 28days flexural strength of mix 3 is highest among all.
[8.] As the fly ash content increses from otimum the strength of the concrete decreases where as workability of
the concrete increases.
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ABSTRACT
Simultaneous heat and mass transfer in unsteady free convection flow of rotating fluid with thermal radiation
and first order chemical reaction, is present when the temperature at the plate oscillates with time. A uniform
magnetic field is assumed to be applied along the normal to the plate. The dimensionless governing equations
for this investigation are solved analytically using Laplace transform technique (in closed form). A parametric
study illustrating the influence of various parameters on velocity, temperature as well as on concentration is
conducted. The results of this parametric study are shown graphically.

keywords: Chemical Reaction, MHD, Radiation, Rotating fluid.
I. INTRODUCTION
As the problem of flow, heat and mass transfer of an incompressible viscous fluid in a porous medium has an
important bearing on several applications in the field of metallurgy and chemical engineering, so, in recent
years, considerable attention has been received on the study of boundary layer flow behavior and heat mass
transfer characteristic of Newtonian fluid past a vertical plate embedded in porous medium in the presence of
magnetic field because of its wide spectrum of applications in engineering processes, especially in the enhanced
recovery of petroleum resources, plasma studies, drying of porous solid, thermal insulation and MHD
generators. In addition to the above, the phenomenon of heat mass transfer is also encountered in food
processing and polymer production. There has been renewed interest in studying MHD flow and heat transfer in
porous media due to the effect of magnetic fields on flow control and on the performance of many systems using
electrically conducting fluids. Unsteady natural convection heat and mass transfer flow along infinite vertical
plate have been studied by several authors, imposing different physical conditions. Jha and Prasad [1] studied
heat source characteristics on free convection and mass transfer flow past an impulsively started infinite vertical
plate through porous medium under the action of transversely applied magnetic field. Helmy [2] analyzed the
unsteady free convection flow past a vertical plate. Chamkha [3] investigated unsteady heat and mass transfer
past an infinite vertical permeable moving plate in porous medium with heat absorption. The plate velocity was
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maintained at a constant value and the flow was subjected to a transverse magnetic field. Combined heat and
mass transfer effects on MHD free convection flow past an oscillating plate embedded in porous medium has
been studied by Chaudhary and Jain [4]. Recently Chaudhary and Jain [5] studied magnetohydrodynamic
convection flow past an accelerated surface embedded in porous medium; they solved the problem analytically
using Laplace transform technique. The rotating flow of an electrically conducting fluid in the presence of a
magnetic field is encountered in geophysical fluid dynamics. It is also important in the solar physics dealing
with the sunspot development, the solar cycle and the structure of rotating magnetic stars. Many authors have
studied hydro magnetic rotating fluid flows under different physical conditions some of them are Debnath [6],
Bestman and Adjepong [7], Takhar et.al.[8], Mbeledogu and Ogulu [9], Singh et.al [10] and Ahmed and Kalita
[11]. Deka et.al. [12] investigated the effect of first order chemical reaction on flow past impulsively started
infinite vertical plate with constant heat flux. Muthukumarswamy and Ganesan [13] discussed effects of
chemical reaction on flow characteristic in an unsteady upward motion of an isothermal plate. MHD flow of
uniformly stretched vertical surface in the presence of heat absorption/generation and a chemical reaction has
been considered by [14]. Many processes in engineering occurs at high temperature and knowledge of radiation
heat transfer becomes very important for design of reliable equipments, gas turbines, nuclear plants and various
propulsion devices, based on these applications Cogley [15] showed that in the optically thin limit, the fluid
does not absorb its own emitted radiation but the boundaries. Ogulu and Cookey [16] and Cookey et.al. [17]
studied influence of radiation on MHD free convection flow past an infinite vertical plate in a porous medium
with time dependent suction. Free convection flow with thermal radiation and mass transfer past a moving
vertical plate has been analyzed by Makinde [18]. Ibrahim et.al. [19] investigated the effect of the chemical
reaction and radiation absorption on the MHD free convection flow past a semi–infinite vertical moving plate.
It is proposed here to study the heat and mass transfer flow by MHD natural convection past a vertical moving
plate when the temperature of the plate oscillates in time about a constant mean temperature and the plate is
embedded in porous medium.
This paper is the extension of the work of Chaudhary and Jain [5] in which we have introduced mass transfer for
a rotating fluid with first order chemical reaction and radiative heat transfer.
The present work may be useful for the study of movement of oil or gas and water through the reservoir of an
oil or gas filed, and water purification processes.

II. FORMULATION OF THE PROBLEM
We consider an unsteady flow of an incompressible viscous electrically conducting fluid which moves in its on
plane with velocity V0 and rotates with angular velocity Ω. The z- axis is taken normal to the plate. Due to
infinite assumptions, the flow variations are function of z and t only, besides the analysis is based on the
following assumption.
(i) The uniform magnetic field of small magnetic Reynolds number acts transversely to the direction of the
flow.
(ii) Hall Effect, the polarization and viscous dissipation effect are ignored.
(iii) The induced magnetic field is negligible.
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(iv) The radiative heat flux term is simplified by using Rosselands approximation.
(v) It is also assumed that the chemically reactive species undergo first order irreversible chemical reaction.
Under these assumptions the usual Boussinesq approximations, the proposed governing equations are.
Linear momentum equation

u '
 2u'
v

 2' v'  v 2  g T (T  T )  g c (C  C )  ' u ' B02u '
t '

z '
k

… (1)

Angular momentum equation

v'
 2 v'  2 H 02 v'
 2' u '  v 2 
t '

z '

… (2)

Energy equation

T
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2
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Corresponding boundary conditions are
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Now introducing the following non dimensional quantities and parameters
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Using Eq. (6) into Eq.(1)-(5) we obtain

u
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C 1  2 C

 kr C
t Sc z 2

… (10)

III. SOLUTION OF THE PROBLEM
We now combine the Eq. (1) and (2).we multiplying (2) by i and resultant to Eq. (1) to obtain

q 
1
 2q
  2i   M 2  q  2  Gr  GCC
t 
K
z

… (11)

q=u+iv and

i  1
Further, for the radiative heat flux in Eq. (9) we invoke the differential approximation.


 B 
.qr  4(T  Tw )   2 
d
 T 
0

… (12)

The Roseland approximation of Eq.(12) where the radiative flux vector qr is given by

4 * T 4
qr  
3 z

… (13)

Assuming small temperature differences within the flow we can expand T in a Taylor series about a free stream
temperature T neglecting higher order term, we obtain

T 4  4T3T  3T4

… (14)

Substituting Eq.(14) into Eq.(9) we obtain

  1  N   2


t  Pr  z 2

… (15)

t  0 : q ( z, t )  0, ( z, t )  0, C( z, t )  0

t  0 : q (0, t )  q0 , (0, t )  1   cos t , C(0, t )  1

 q (, t )  0, (, t )  0, C(, t )  0

… (16)
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We now substitute Eq. (16) and (17) into Eq. (11) and take the inverse Laplace transform of the resultant
equation. On appeal to Abramowitz and Stegun [20] for inverse transforms and convolution, we obtained
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IV. RESULT AND DISCUSSION
Numerical evaluation of analytical results reported in the previous section was performed and representative set
of results is reported graphically in Figs.1-10. These results are obtained to illustrate the influence of various
parameter on temperature (θ), concentration (C) and complex velocity (q), keeping the other parameter fixed.
The solution obtained for the velocity is complex and only the real part of the complex quantity is invoked for
the numerical discussion with the help of Abramowitz and Stegun [20].
Figure 1-7, shows the velocity profile for various parameters, taking ωt=π/2 and other parameters are fixed. The
influence of the Grashof number Gr on the velocity profiles is illustrated in figure (1). It is evident that velocity
increases with the increasing Grashof number. Physically it means that the buoyancy forces enhance the flow
velocity. From Figure 2, it can be observed that the velocity decreases with the increase of magnetic field
parameter (M). Physically, it means that the increasing M, the strength of the magnetic field, the Lorentz force
increases which drag the flow backward. The velocity variations due to the Prandtl number (Pr) and
permeability parameter (K) are given in figure (3). It is observed that the increase in Prandtl number decreases
velocity. It is also observed that the velocity goes on increasing as the permeability increases. Physically this
means that with the increasing permeability of the porous medium the resistance posed by the porous matrix
goes on decreasing which consequently leads to the gain in the velocity. From fig.4, it is observed that the
velocity decreases with increasing value of Sc. Furthermore from Fig.5 and 6, it is observed that velocity
increases with increasing value of radiation parameter (N) and time parameter (t). Figure 7 represents the
temperature profile for Pr=.71 (air) and Pr=7 (water). It is observed that temperature decreases as Pr increases.
This is due to the fact that thermal conductivity of fluid decreases with increasing Pr. Further, we noticed that
temperature increases with increasing value of radiation parameter (N). Concentration profiles are given in Fig.
9 and 10. We noticed that effect of increasing value of Sc is to decrease the concentration profiles. This is
consistent with the fact that increase in Sc means decrease of molecular diffusivity D, which results in decrease
of concentration boundary layer. Fig. (10) represents the concentration profiles for various values of chemical
reaction parameter (Kr). It is observed that concentration profiles decreases as chemical reaction parameter (Kr)
increase
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Fig.1 Effect of Grashof number (Gr) on velocity

Fig.2 Effect of Hartman number (Gr) on velocity

Fig.4 Effect of Schmidt number (Sc) on velocity

Fig.5 Effect of Radiation parameter number (N) on
velocity

Fig.6 Effect of time parameter number (t) on velocity
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Fig.7 Effect of Prandtl number (Pr) on temperature

Fig.8

Effect

of

Radiation

parameter

(N)

on

temperature

Fig.9 Effect of Schmidt number (Sc) on concentration

Fig.10 Effect of Chemical reaction parameter (Kr)
on concentration

V. CONCLUSION
In the above study we find the effects of magnetic field and radiation on the fluid flow where the plate is
oscillating with time. Concentration species show the effect of Schmidt number .it is observed that due to
magnetic field the velocity decreases. Temperature increases due to radiation

effect. Laplace transform

technique is used to solve the equation in closed form.
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Abstract
In this paper the model of hybrid power system is developed. It comprises two thermal power generation system with
Photovoltaic generation system (PV), wind turbine, fuel cell, aqua electrolyzer and battery storage system. To
maintain the preferred frequency and power exchange with the neighboring system in the hybrid power system is the
objective of Automatic Generation Control (AGC). The deviation in the frequency from the desired value is due to
the change in the load and any mismatch. This requires a quick and precise controller to keep the frequency at
desired value. This paper deals with the Artificial Intelligence technique called Fuzzy PI and Neuro- Fuzzy
approach. The advantage of Neuro-fuzzy approach is that it can deal with non-linearities in the meantime and it is
quicker than other conventional controllers. The output of intelligent controller is having better response and it is
faster than other controllers.

I. INTRODUCTION
The installation of renewable energy sources is increasing to provide the required demand. In general the renewable
energy sources installed near the consumers and load enters the renewable sources include wind energy, PV and
battery energy storage system. To meet the required demand of power, renewable energy resources system
interconnected with the concentric system called the hybrid power system that provides continue and battery quality
of service to the consumers. It is mostly depend on the controller used in the system for the frequency control. The
change in the load element and the continue variation in the wind power results the change in frequency of system,
so it is important to balance the power between the demand and generation this can achieve by the automatic control
of frequency to the acceptable value. Thus for this frequency deviation, which have to be taken into consideration in
the LFC scheme. Expanding interest for electrical energy, constrained measure of non-renewable energy sources,
and expanding worries to ecological things required for a quick improvement in the field of RESs. Some most recent
reviews which are clarify the effects of battery energy storage (BES), capacitive energy (CE), SMES, wind turbine
(WT) and photovoltaic (PV) control generation the dynamic execution of the AGC system. L.Mengyan et al. [1]
have explained the reviews on tie line control with a considerable control of wind power. A robust controller has
been composed containing SMES for adjustment of tie-line control variation in the interconnected system with wind
farms [2]. Moreover, a utilization of small rating CE units was used for the change of AGC execution of a multi-unit
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multi-region control system containing GRCs [3]. Afterward, R. Oba et al. [4] have explored the impact of RESs, for
example, PV in the three-area interconnected system to minimize the disturbances with the help of PID controller.
An AGC scheme for hybrid system associated MW class PV power generating system is proposed in [5] while a
control conspires for the photovoltaic-diesel single-stage independent power system is depicted in [6]. Artificial
intelligence that accomplishes skill in taking care of the issues by achieving information about particular
assignments is called learning based or intelligent system. AI was initially proposed by E. A. Feigenbaum et al. in
the mid 1970s [7]. AI constitute intelligent strategy based techniques in which it deals with information or rule based
system calculation, which utilizes the information and interface methodology to tackle issues that are sufficiently
difficult for human. Fundamental points of interest of AI systems are:
 It is long-term and predictable
 It can be effectively exchanged or corrected
Scientists have great attention about the adaptive neuro fuzzy interference system because it deals with
nonlinearities and does not require exact numerical modeling of the system [8]. ANFIS controller has the potential
to give an enhanced execution even to a system with wide parameter varieties [9]. The ANFIS controller has
advantages of robust, basic, simple to be changed, usable for multi information. Utilization of ANFIS control rather
than PI conventional controller can be a powerful app roach to explain the issue of variation in the system
parameters

II. SYSTEM MODEL
In this model interconnected power system is considered to develop the HNF controller. It comprises two thermal
system and five renewable energy sources. The DG system under review comprises of energy assets, for example,
WTG, FC, AE, PV and BESS. The dynamic performance of a control system within the sight of wind power
generation may be not quite the same as conventional power plants. The output powers of such sources are relying
upon climate conditions seasons and land area. At the point when wind power is under control system, extra
imbalance is there when the definite wind power changes from its determined value because of wind speed varieties.
Thus, planning traditional generators units to take after load may be influenced by wind control. Since wind power
is a discontinuous source which varies from the conventional plants, the output power control of wind turbine is a
difficult task. When demand is more than the existing wind power, the problem of stability may occur. Thus,
coordination among stability and controllability of dynamic power in wind turbines has to be characterized. Some
output of wind power generator is used by AE for production of hydrogen, which is utilized as a part of FC for
power generation. The BESS is utilized for load leveling in power system.
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Fig 1: Layout of the hybrid system

Wind power turbine
Wind speed is responsible for the wind turbine power. It varies with time. The wind turbine mechanical power
output is varies with cube of the wind speed. The wind turbine power is given by

(1)
Where

is the air density (kg/

);

the swept area of blade (

);

Power coefficient and

is the

wind speed.
Wind turbine system has various nonlinearities. The output power varies when the wind turbine is canceled out the
frequency fluctuations by using the pitch controller. Restrictions of deviation in the output power decide the set
point of pitch angle. The non linearity introduces in the system by the pitch system which adjust the pitch angle in
accordance with the wind speed. The wind turbine transfer function is given by:

(2) Aqua Electrolyzer
For the hydrogen production some part of the wind turbine generator is used by the aqua electrolyzer which is fed to
the fuel cell for power generation. The aqua electrolyzer transfer function is expressed as:

(3) Fuel cell
The fuel cell converts the chemical energy (hydrogen) into electrical energy through the combination of the gaseous
hydrogen and air without combustion. It is considered the main resource in the hybrid power system because of
various advantages like greater efficiency and less pollution. FC generator has non linearity and model of higher
order. The fuel cell transfer function for low frequency analysis is expressed as:
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(4) Battery energy storage system
The BESS is providing extra power damping to the power system swings for improving the both dynamic and
transient stability. The wind turbine power is continuously varying and small time power variations cause large
problems in the operation of power system. There is solution for use of energy storage systems.
The BESS has good technical characteristics thus it can store huge amount of wind power. The BESS transfer
function is expressed as:

(5) Photovoltaic power generation system
The electric circuit of the PV consists of parallel resistor, diode, photocurrent and a series resistor as shown in figure
2. The PV array behavior is based on the PV module model with

×

modules is given by equation shown

below:

(6)
Where
Diode saturation current (A)
= series resistance (
Array output current (A)
n = diode ideal constant
PV module short circuit current (A)
= PV module thermal potential (V)
= PV array terminal voltage (V)
PV array has unique operating point and has linear voltage-current characteristics under the specific temperature
conditions.
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Fig 2: Electric circuit of PV module.
The PV transfer function is expressed as:

(7)

III. AUTOMATIC CONTROLLER
The control signal

is generated by the load frequency controller which maintains the frequency and tie line

power. The control signal

=-

is

=-

+

∆ )dt .

(8)
By taking derivative of the equation:

=-

=-

+

∆

(9)
The main advantage of using PI controller is that it minimizes the steady state error to zero. PI controller with preset
gains has been considered at nominal working conditions, but over a large range of working conditions it fails to
give the finest control performance. Fuzzy logic techniques has been projected for solving this problem in [10][13].
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Fig 3: conventional PI controller connected in

area

Fig 4: Block diagram of hybrid power system.
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IV. FUZZY LOGIC CONTROLLER
In recent times, the fuzzy logic based control has widely received attentions in a range of power systems
applications [14]. FLCs are knowledge-based controllers generally derived from a self-organizing control
architecture or knowledge acquisition process. Fuzzy systems consist of membership functions describing the fuzzy
sets and fuzzy IF-THEN rules. The Fuzzy Logic Controller comparison is considered on Mamdani inference model.
The LFC problem is composed of the unexpected small load variation or a variation in input wind power which
always perturb the operation of a power system. For this reason, the frequency deviation must be controlled.

4.1 Fuzzification
Fuzzification is the procedure of converting real-valued variable to a fuzzy set variable. Fuzzy variables are based
on

nature of the power system wherever it is implementing.

4.2 Knowledge Base
The main part of the fuzzy is a knowledge base carrying of fuzzy IF-THEN rules. The rule base has a set of fuzzy
rules. The data base consists of membership function of fuzzy subsets. A fuzzy rule may have fuzzy variables and
fuzzy subsets described by membership function.

Fig 5: Block diagram of fuzzy logic controller
4.3 De-Fuzzification
The function of De-fuzzification is to transforming the fuzzy output variable to a crisp value; as a result it will be
used for control operation. It is used because crisp value is required in practical applications for control action. The
block diagram of fuzzy logic controller is shown by figure 5. The rules of Knowledge base are used to decide the
fuzzy controller action. To determine the performance of controller is based on method of de-fuzzification ,
membership functions and knowledge base. The error signal for fuzzy logic controller is input variable (ΔFs) in
diesel side for governor. For two input and two output rule base and membership functions with five linguistic
variables (NB, NS, ZZ, PS, and PB) are shown in Fig-6 and Table-1 for the fuzzy logic controller for comparison
with the proposed controller.
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Fig 6: Membership functions of input and output variables
ACE/DACE

NB

NS

ZZ

PS

PB

NB

PB

PB

PB

PS

ZZ

NS

PB

PB

PS

ZZ

NS

ZZ

PB

PS

ZZ

NS

NB

PS

PS

ZZ

NS

NB

NB

PB

ZZ

NS

NB

NB

NB

TABLE 1: Rule base for fuzzy logic controller (with five membership functions)

V. ADAPTIVE NEURO-FUZZY INFERENCE SYSTEM
ANFIS is a multi-layer versatile neural system based fuzzy inference system [15]. ANFIS algorithm is made up of
fuzzy logic and neural systems with 5 layers to execute distinctive node functions to learn and tune parameters in a
fuzzy interference system (FIS) structure utilizing hybrid learning mode. For the forward pass of learning, with
constant premise parameters, estimation of least squared error approach is utilized to renew subsequent parameters
and to pass the error to the backward pass. The resulting parameters are settled and the gradient descent strategy is
used to update the subsequent parameters in the backward pass of learning. Subsequent and premise parameters will
be recognized for membership function (MF) and FIS by repeating the forward and backward passes. Adaptive
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Neuro-Fuzzy Inference Systems are fuzzy Sugeno models put in the structure of adaptive frameworks to encourage
learning and adjustment [15]. Such structure makes FLC more logical and less depending on expert information. Let
us consider two-fuzzy rules to represent the ANFIS architecture based on a first order Sugeno model:
Rule 1: if (x is A1) and (y is B1) then (f1 = p1x + q1y + r1)
Rule 2: if (x is A2) and (y is B2) then (f2 = p2x + q2y + r2)
where x and y are the inputs, Ai and Bi are the fuzzy sets,

are the outputs within the fuzzy region given by the

fuzzy rule pi, qi and ri are the design parameters which are obtained during the training process.
In five layers, the first and the fourth layers have adaptive nodes on the other hand, the second, third and fifth layers
have fixed nodes. The adaptive nodes are linked with their respective parameters and get updated with next iteration
but the fixed nodes are without any parameters. The two rules of ANFIS architecture is shown in Fig.

Layer 1: Fuzzification layer: Node I is fixed node which is adaptive node. output of layer 1 gives the
membership grade of the inputs , which are given by:
O i1 = μAi (x) ,

For i=1,2

(10)
O i1 = μBi-2 (y) ,

For i=3,4

(11)
x and y is the inputs to node I , A is a linguistic label (small, big, negative big) and μAi (x), μBi-2 (y) can be any
fuzzy membership function.

Fig: 7 ANFIS architecture
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Layer 2: Rule layer: A fixed node labeled M whose output is the product of all the incoming signals, the outputs of
this layer can be represented as:
O i2 = wi = μAi (x) μBi (y)

i=1,2

(10)
Layer 3: Normalization layer : A circle node labeled N is also a fixed node.
O i3 = _wi = wi / (w1 + w2)

i=1,2

(6)
Layer 4: Defuzzification layer: An adaptive node with a node .The each node output is simply the product of a first
order polynomial the normalized firing strength.
O i4 = _wi fi = wi (pix + qiy + ri)

i=1,2

(7)
Layer 5: Summation neuron a fixed node which calculates the whole output by summing up of all incoming
signals.
O i5 = Σ _wi fi = Σi=1 wi fi / (w1 + w2)
(8)

Fig 8: Block diagram of Neuro fuzzy controller
Steps to design the Neuro-Fuzzy Controller
1. Make the Simulink model with Fuzzy logic controller (Takagi-Sugeno model) and simulate the model for the two
inputs with seven membership functions (error in frequency and rate of change in frequency error) and the rule base.
2. Gather the training data during simulation with FLC to propose the Neuro-Fuzzy controller.
3. The two data inputs, that is frequency change and rate of change of frequency error and output signal gives the
training data.
4. Utilize "anfisedit" to make the Neuro-Fuzzy FIS file.
5. Load the data gathered in Step.1 and load the Neuro-Fuzzy FIS file.
6. Select the hybrid learning algorithm.
7. Train the gathered data with produced FIS up to a specific no. of Epochs.
.
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Fig-9: ANFIS structure for the designed Neuro- Fuzzy controller
VI. SIMULATION AND RESULTS
Simulation was performed by utilizing the proposed ANFIS based Neuro-Fuzzy controller , Fuzzy Logic controller (
Mamdani model) and the regular PI controller to the hybrid power system incorporating the renewable energy
sources . All the execution criteria for example, settling time, overshoot and zero steady state error are considered to
get limited for all the cases. Change in frequency with different load settings or step load variation to get the ideal
execution of hybrid power sytem. The same framework parameters given in Table 2 were utilized for the above
three controllers for the comparison. simulation is done for 1 % ,2%, 3%,4% and 5% step increment in the load
power ( ΔPL=0.01 p.u. ,0.02 p.u.,0.03 p.u.,0.04 p.u. furthermore, 0.05 p.u.) at t = 0s . The overshoot and setting time
of proposed ANFIS based Neuro-Fuzzy controller is lower than those of Fuzzy logic controller and regular PI
controller.

Fig 10: ∆F in hybrid power system for load change 2%
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Fig 11: ∆F in hybrid power system for load change 4%

Change in

Frequency Change

load
( p.u.)

NFC

FLC

PI

0.01

2.0108

2.0508

2.1824

0.02

1.7844

2.1158

2.1789

0.03

1.7441

3.0695

2.1824

0.04

1.7265

3.0560

2.1816

0.05

1.7166

3.0646

2.1766

VIII. CONCLUSION
The Neuro-Fuzzy controller is intended for Load frequency control of a hybrid power system to direct the frequency
deviation and power deviations, by using Adaptive Neuro-Fuzzy Inference System (ANFIS). Comparison of results
of the proposed paper shows that the system reaction of the Load Frequency Control with the use of ANFIS based
Neuro-Fuzzy controller has a very shorter settling time. The outcomes acquired by utilizing ANFIS based NeuroFuzzy controller proposed in this paper beat than those of regular PI controller and the fuzzy logic controller by the
hybrid learning algorithm. It has been demonstrated that the proposed controller is successful and gives noteworthy
change in system execution by combing the advantages of Fuzzy logic and neural systems. The proposed controller
keeps the system more stable and reliable for sudden load changes and demonstrates its dominance.
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ABSTRACT
Life insurance covers primarily like a risk transfer mechanism to provide peace of mind and protect against
losses. Insurance schemes utilize the combination method by persuading a large number of individuals to pool
their risks into a large group to minimize overall risk. In the developing countries like the need for a safety net
is essentially required especially at the poorest level where the vulnerability to risks is more and there are only
few opportunities available to recover from a loss. Whereas, in developed countries, insurance is a part of
social welfare measures which covers the safety by virtue of its law or legislations.
Indian life insurance being a flourishing industry is joined by several national and international players. After
opening of the sector for private participation on the ground that in spite of enormous contributions made by the
public sector to expand the coverage and spread awareness about insurance, the interests of the consumers
would be better served. The productivity ratio reflects the efficiency in operations, which ultimately indicates
the management efficiency and soundness of the sample life insurance companies as good both in the case of
LIC and other eleven private life insurance companies. The life insurance market will see a healthy competition
with the opening up of developing markets to competition, there is a greater impetus to demand growth and
volumes would start dictating economic sizes and pricing. This fuels mergers and acquisition and makes
survival of small sized firm difficult.

Keywords: Acquisition, Economic, Protect, Proportionate, Measurement

I. INTRODUCTION
Life Insurance in India was nationalized by incorporating Life Insurance Corporation (LIC) in 1956. In 1993 the
Government of India appointed RN Malhotra Committee to lay down a road map for privatization of the life
insurance sector. A new era began in the Indian insurance sector, with the passing of the Life Insurance Act of
1912.
In the pre-reform era of Independent India, Life Insurance Corporation (LIC) was the only insurance player as
far as life insurance is concerned. Though Peerless & General Insurance also started some commercial business
but for its own obvious reasons could not last a long. During and after the introduction of Economic Reforms
there has been drastic change in insurance sector especially with the introduction of IRDA in the year 1999.
With the amalgamation of new Act and power conferred to the regulator private players started showing their
interest and making entries into the field of life insurance sectors also.
Primary function of insurance to act as a risk transfer mechanism to provide peace of mind and protect against
losses. Insurance schemes utilize the combination method by persuading a large number of individuals to pool
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their risks into a large group to minimize overall risk. In the developing countries like the need for a safety net is
essentially required especially at the poorest level where the vulnerability to risks is more and there are only
fewer opportunities available to recover from a loss. Whereas, in the case of developed countries, insurance is a
part of social welfare measure and a kind of risk minimizing guarantee provided by virtue of its law or
legislations.
With the recommendation of Malhotra Committee in 1994 on life insurance business in India expression of
private and foreign life insurance companies were gradually increased.
The business as a socio-economic activity is, therefore planned to be bailed out through the system of assurance
by the other party. Insurance in legal sense „it is a contract by which one party in consideration of the price paid
to him proportionate to the risk provides security to other party that he shall not suffer loss, damage or prejudice
by the happening of certain specified events. Insurance is meant to protect the insured against uncertain events
which cause disadvantage to him. Though there used to be monopoly of one state owned life insurance
organization called Life Insurance Corporation of India with the entries of private players there was a change of
good amount and now the private players of life insurance sector enjoy a market share of 40% approx. Indian
life insurance being a flourishing industry is joined by several national and international players. After opening
of the sector for private participation on the ground that in spite of enormous contributions made by the public
sector to expand the coverage and spread awareness about insurance, the interests of the consumers would be
better served. Life Insurance is the fastest growing sector in India, since 2000 as Government allowed Private
players and FDI up to 26 per cent. After that the IRDA bill in parliament was passed in Dec.‟99. As per the
provisions of IRDA Act, 1999, the Insurance Regulatory and Development Authority was established on 19th
April, 2000 to protect the interests of policyholders and to regulate, promote and ensure orderly growth of the
insurance industry. In-spite of this significant status of insurance sector in India, nearly 80 percent of population
is without life insurance cover, health insurance and non-life insurance. In other words, insurance coverage is far
below the international standards.
As there is an immense growth potential for insurance sector in India which indicates that there is a huge
potential for insurance business in the country, the evaluation of the performance of life insurance industry in
India is required and undertaken.
With the liberalization and entry of private companies in insurance, the Indian insurance sector has started
showing signs of significant change. From the data analysis it has been inferred that within a short span of time,
private life insurance companies have registered a positive sign of productivity in terms of agent and branch
expansion. The productivity ratio reflects the efficiency in operations, which ultimately indicates the
management efficiency and soundness of the sample life insurance companies as good both in the case of LIC
and other eleven private life insurance companies.

II. OBJECTIVES OF THE STUDY
The present study is mainly aimed to investigate the operational, financial and managerial performance for a
period of various life insurance players for a span of ten years. The very purpose or general objective is to
examine the impact of life insurance business in India in terms of established operating business parameters.
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In addition to the general objectives, the following are the specific objectives of the study:
a) To examine the structure and review of banking and insurance industry in India
b) To study the performance of life insurance industry in India during the study period.
c) To draw policy conclusions on the basis of the findings and to make suggestions for enhancing the present
status of the Life Insurance business in India.

III. RESEARCH METHODOLOGY
The study relates to the “Life Insurance Industry in India” and employs secondary data. The secondary data is
proposed to be collected from the relevant annual reports of Life Insurance Company Limited, Handbook of
IRDA (various issues), statistical year book of LIC, Yogakshem and various news bulletins of LIC. The annual
reports of IRDA and other related literature available both as hard copy and on the net have been consulted for
collection of data. The performance of life insurance industry will be calculated by way of percentages in
respect of premium income, new policies issued number of individual agents, corporate agents, insurance
penetration and density, equity share capital, total income and market share have been evaluated.
Measurement of Partial Factor Productivity which means the output per unit of input and there are as many
indices of productivity as there are inputs.

Therefore, by adopting gross value added as output, only four

factors of input i.e. Labour, Capital Branches and Policies are proposed to be considered in this study.
The factors related to productivity of labour, capital, Branches and Policies are also proposed to be considered
and these include:

- The Agent productivity
- Capital productivity
- Branches productivity
- Policies productivity and Capital intensity
For quantifying the Labour (agent) Productivity other components like the premium, capital, expenses on
various counts is proposed to be included.

IV. LITERATURE REVIEW
An economic measured of output per unit of input. Inputs include labour and capital, while output is typically
measured in revenues and other GDP components such as business inventories. Productivity measures may be
examined collectively (across the whole economy) or viewed industry by industry to examine trends in labour
growth, wage levels and technological improvement. Productivity is a measure of the efficiency of production.
Productivity is a ratio of production output to what is required to produce it (inputs). The measure of
productivity is defined as a total output per one unit of a total input. These definitions are short but too general
and insufficient to make the phenomenon productivity understandable. A more detailed theory of productivity is
needed, which explains the phenomenon productivity and makes it comprehensible. In order to obtain a
measurable form of productivity, operational zing of the concept is necessary. In explaining the operational zing
a set of production models are used.
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Various studies related directly or indirectly to the objectives of the present study are proposed to be reviewed.
Though there are very lesser researches undertaken to compare the Life Insurance Company with private players
in terms of performance evaluation using the different methodology.

V. DATA ANALYSIS AND DISCUSSION
The average productivity of a single agent of LIC was Rs.11.255 lakhs in 2001-02 and with yearly fluctuation it
stood at the average annum growth of intermediary production in terms of gross premium collection of this
public sector insurance companies was noted to be 2.32 per cent during the study period with a co-variation of
33.82 per cent. This is far lesser than the other private life insurance companies‟ agent productivity. This implies
the impact of private sector entry into Indian insurance business and growth of competitive pressure from
domestic private insurance companies. The assessments of some of the insurance companies operating in India
with their latest and updated financial results are proposed to be undertaken. Past results of such companies are:

-

The average productivity of a single agent of BIRLA life insurance was Rs.1.407 lakhs in 2001-02 and
increased to Rs.3.927 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of 1.85
per cent.

-

An average premium value of Rs.5.13 lakhs collected per year per agent with a co-variation of 93.01 per
cent. The average productivity of a single agent of ICICI life insurance was Rs.1.072 lakhs in 2001-02 and
increased to Rs.9.391 lakhs in 2010-11 with fluctuation it stood at the average annual growth of 20.22 per
cent.

-

An average premium value of Rs.5.17 lakhs collected per year per agent with a co-variation of 60.69 per
cent. The average productivity of a single agent of ING life insurance was Rs.0.369 lakhs in 2001-02 and
increased to Rs.4.889 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of
28.82 per cent. And an average premium value of Rs.2.29 lakhs collected per year per agents with a covariation of 69.72 per cent.

-

The average productivity of a single agent of HDFC life insurance was as Rs.1.041 lakhs in 2001-02 and
increased to Rs.0.665 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of 1.39
per cent. An average premium value of Rs.3.38 lakhs collected per year by per agents with a co-variation of
81.02 per cent.

-

The average productivity of a single agent of MAXNEW life insurance was Rs.1.487 lakhs in 2001-02 and
it increased to Rs.13.349 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of
20.22 per cent. And an average premium value of Rs.5.57 lakhs collected per year per agents with a covariation of 62.41per cent.

-

The average productivity of a single agent of Reliance life insurance was Rs.0.001 lakhs in 2002-03 and
increased to Rs.3.469 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of
Rs.1.30 lakhs were collected per year per agent with a co-variation of 119.10 per cent.

-

The average productivity of a single agent of TATA life insurance was Rs.0.300 lakhs in 2001-02 and
increased to Rs.4.569 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of
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28.82 per cent. TATA collected an average premium of Rs.2.71 lakhs per year per agent with a co-variation
of 64.50 per cent.

-

The average productivity of a single agent of MET life insurance was Rs.0.115 lakhs in 2001-02 and
increased to Rs.8.697 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of
41.25 per cent. An average premium value of Rs.2.82 lakhs collected per year per agent with a co-variation
of 85.17 per cent.

-

The average productivity of a single agent of SBI life insurance was Rs.2.043 lakhs in 2001-02 and
increased to Rs.16.850 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of
23.02 per cent. SBI collected an average premium of Rs.12.46 lakhs per year per agent with a co-variation
of 67.25 per cent.

-

The average productivity of a single agent of BAJAJ life insurance was Rs.0.163 lakhs in 2001-02 and
increased to Rs.5.067 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of
41.25 per cent. Its average premium of Rs.3.17 lakhs collected per year per agent with a co-variation of
70.81 per cent.

-

The average productivity of a single agent of KOTAK life insurance was Rs.0.562 lakhs in 2001-02 and
increased to Rs.7.775 lakhs in 2010-11 with yearly fluctuation it stood at the average annual growth of
23.02 per cent. An average premium of Rs.5.84 lakhs collected per year per agent with a co-variation of
75.95 per cent.

-

MET life insurance and Bajaj life insurance have highest growth of 41.25 per cent per annum.

Table shown below depicts the average productivity of single agent per branch of life insurance companies in
India from the study period 2001-02 to 2010-11.

Insurance Agency (Single Agent)

Year

Year

2001-02

2010-11

ICICI Life Insurance

Rs 11.255

Rs 9.391

Birla Life Insurance

Rs 1.407

Rs 3.927

ING Life Insurance

Rs 0.369

Rs 4.889

HDFC Life Insurance

Rs 1.041

Rs 0.665

Max New Life Insurance

Rs 1.487

13.349

Tata Life insurance

Rs 0.300

Rs 4.569

Met life Insurance

Rs 0.115

Rs 8.697

SBI Life Insurance

Rs 2.043

Rs 16.850
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Bajaj Life insurance

Rs 0.163

Rs 5.067

Kotak Life Insurance

Rs 0.562

Rs 7.775

VI. Conclusions and Recommendations
The life insurance market will see a healthy competition with the opening up of developing markets to
competition, there is a greater impetus to demand growth and volumes would start dictating economic sizes and
pricing. This fuels mergers and acquisition and makes survival of small sized firm difficult. Though life
insurance sector had not seen any merger and acquisition as yet but in the near future, with the growth of the
market, such problems shall come up.
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EFFECT OF NANOPARTICLES ON PLANT GROWTH
AND PHOTOSYNTHESIS
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ABSTRACT
Nanoparticles are now being used in all facets of modern life. In this scenario the effect of nanomaterials must
be studied not only in animal systems, but plant world should also be examined for the nanoparticle exposure. It
was found that many nanomaterials have beneficial effect on plant system as they help in seed germination and
over all plant growth. It was also found that many nanoparticles can enhance the photosynthetic rate of plants.
Specifically Plasmon resonance of metal nanoparticles can enhance the absorption of light energy and
ultimately cause the enhancement of photosynthetic rate. We studied the effect of gold nanoparticles, surface
functionalized with three different capping agents on mung (Vigna radiata) plant. All the gold nanoparticles
were found to augment plant growth and photosynthesis.
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Photosynthesis is the main source of energy for life on earth. The entire life either directly depends on
photosynthesis for their source of energy or indirectly as ultimate energy currency in their food (Nealson and
Conrad. 1999).

If we go through the stoichiometry, approximately 100 terawatts energy is captured by

photosynthesis (Whitmarsh and Govindjee 1999) from sunlight that is nearly six times greater than the power
consumption need of human civilization (Steger et al. 2005). The process converts carbon dioxide into organic
compounds, broadly sugars, utilizing the energy from sunlight (Bryant et al. 2006). Photosynthesis occurs with
the interaction between two sets of reactions: light dependent reactions where energy acquired from sunlight and
utilizes it to make energy storage molecule ATP and NADPH. Another stage is light independent and it involves
the product of light reaction to capture and reduce carbon dioxide.
Nowadays nanotechnology is being used in almost every facet of modern life. In this scenario we have to be
concerned about the effect of these nanomaterials not only in animal system, but also in the plant world. The key
questions which need to be addressed are - what degree of nanoparticles (NPs) is uptaken by plants and what
their effect is on plant development? Though the effect of NPs on plant growth or photosynthesis varies from
plant to plant, there are few reports on the effect of nanomaterial on plant growth and photosynthesis.
Researchers have found that application of nanosilica can make paddy plants strong, disease resistant and thus is
responsible for more yield of rice. Wang et al. (1999) also reported the advantageous effect of nanomaterial on
plant growth. Another research group working on carbon nanotube (CNT) observed that CNT can penetrate seed
coat and thus improve water supply in tomato seeds leading to dramatic increment of seed germination and plant
growth (Khodakovskaya et al. 2009). Now there are several scientific studies on effect of NPs on plant
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photosynthesis. Hong et al. (2005) worked on the effect of nano-TiO2 on photosynthetic efficiency of spinach.
Their research suggested that nano-TiO2 can enhance light absorbance, accelerate transport and transformation
of light energy and can prolong the effective photosynthetic tenure of chloroplasts by protecting the chloroplasts
from ageing. Manganese NPs were also found to be efficient in enhancing the photosynthetic electron transport
rate and oxygen evolution in in vitro model system (Pradhan et al. 2013). Photosynthetic rate was found to be
increased when iron oxide NPs were sprayed foliarly on soybean plants (Glycine max). This increase in
photosynthetic rates was attributed to increases in stomatal opening (Alidoust et al. 2013). In a recent study ZnO
NPs were noticed to be responsible for reduction of photosynthetic efficiency of Arabidopsis. Probably ZnO NP
mediated inhibition of the expression of chlorophyll synthesis genes and photosystem structure genes, resulted
in the inhibition of chlorophylls biosynthesis, and this ultimately caused reduction in photosynthesis efficiency
in Arabidopsis (Wang et al. 2016). Carbon nanotubes also can enhance the light reaction rate of photosynthesis
(Giraldo et al. 2014).
Strong enhancement of electromagnetic fields generated through plasmon (the electron cloud around the metal
atom) resonances in metal films and in nano particulate form has in recent times stimulated a considerable
interest in diverse research fields such as photobiology and photosynthesis. Plasmon-induced amplification of
electromagnetic fields inside the artificial photosynthetic reaction centre can dramatically enhance both
emission and absorption of a peridinin-chlorophyll-protein photosynthetic antennae complex Mackowski et al.
(2007). Their studies showed that presence of metal NP can increase chlorophyll fluorescence 18 fold. Govorov
and Carmeli (2007) from Ohio University and Tel Aviv University reported that metal NP bound to chlorophyll
molecule of a hybrid photosynthetic reaction centre can produce 10 times more excited electrons due to Plasmon
enhancement effect.
Photosynthesis is photo catalyzed and enzyme catalyzed chemical reaction. Since the plasmon effect can
increase the generation of electrons inside the photosynthetic complex, metal NPs should enhance the absorption
of light energy, transforming light energy into chemical energy, electron transport rate, oxygen evolution rate
and photophosphorylation activity etc. So we studied the effect of three different gold NPs (GNPS) of similar
size but with different surface functionalities (aspartate, BSA and citrate capped) on light dependent
photosynthetic reaction that mainly involves the production of energy storage (ATP and NADPH) for light
independent reactions. Further we studied the effect of these GNPs on primary growth of plant. The plant model
system used was mung (Vigna radiata).
According to our experimental data it was evident that these three GNPs of similar size were effective in
augmenting the rate of photosynthesis and growth of plant but their efficacy was not completely identical.
Amongst three, citrate capped GNP had the most significant and advantageous effect in photosynthesis
enhancement and growth promotion of mung (V. radiata).
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ABSTRACT
In the recent past the Masonry Infills are commonly used in RC Multi Storey Buildings. Masonry Infills are used as
Equivalent Diagonal Strut.
In the present study attempt has been made to study the effect of seismic loading in placing the Infill wall as
Equivalent Diagonal Strut for the frame. In this study G+3,G+6,G+9 buildings with 4x4,5x5 and 6x6 Bays with
Symmetrical Bay size and Unsymmetrical Bay size are been analysed. All these models are been analysed. All these
models are been analysed for 3 conditions: Bare Frame, Frame with Full Masonry Infill, Frame with Soft Storey
Infill. All these models are analysed for Seismic Zone III and Special Moment Resisting Frame is considered.
Pushover Analysis are performed on these models to evaluate the seismic demand.
Structural Analysis is Carried out by using Extended Three Dimensional Analysis of Building Systems (ETABs)
Version 9.6.0

I. INTRODUCTION
Earthquake is the result of the sudden movement of tectonic plates in the crust. Since time immemorial, nature is
influencing the very existence of human beings on earth. An earthquake is defined as “a wave – like motion
generated by forces in constant turmoil under the surface layer of the earth, travelling through the earth’s crust”.
Most reinforced concrete (RC) frame buildings in developing countries are infilled with masonry Infill walls. The
Seismic design of these Masonry Infill is handled in many different ways. They are:
i.

Non Structural parts.

ii.

Structural parts.

II OBJECTIVE
The Objectives of the study are
i.

To analyse the building by non- linear pushover analysis.

ii.

To determine the performance point of the building.

iii.

To determine the displacement of the building.

iv.

To analyse the building with equivalent diagonal strut for the whole frame

v.

To analyse the building with equivalent diagonal strut for soft storey frame.

vi.

To analyse the building by varying the number of stories and by varying the number of bays.
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III METHODOLOGY FOR EVALUATION
3.1 Non Linear Static Analysis (Pushover Analysis)
Pushover analysis is a non-linear static procedure. Evaluation of seismic performance of the building can be
estimated. Pushover analysis includes applying horizontal loads and pushing the structure and plotting the total shear
force and lateral displacement, until the structure reaches the collapse condition. Pushover analysis is a performance
based analysis. The performance level describes the limiting damage condition.

IV. MODELLING AND ANALYSIS
4.1 Pushover Analysis
Assign the default hinge properties available in ETABs Non linear version software. For beams M3 hinge is
assigned, for column PM2M3 hinge is assigned and for equivalent diagonal strut P hinge is assigned.

V BUILDING DESCRIPTION

Parameters Considered for the Study

VI RESULTS AND DISCUSSIONS
General
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The effectiveness of providing Infill Wall as Equivalent Diagonal Strut on buildings for varying number of stories
and for varying number of bays with the help of different models, G+3,G+6,G+9 Buildings with 4x4,5x5,6x6 bays
are analysed into 4 parts.
Part I: Regular Buildings with symmetrical Bay Size
Part II: Irregular Buildings with symmetrical Bay Size
Part III: Regular Buildings with unsymmetrical Bay Size
Part IV: Irregular Buildings with unsymmetrical Bay Size

Pushover analysis results
Regular Building with Symmetrical Bay Size
Pushover results of Part I Buildings
Storey

Performance Point (in kN)

Displacement (in m)

G+3 (4x4) Bay (BF)

6958.95

0.139

G+3 (4x4)Bay (FI)

31375.96

0.069

G+3 (4X4) Bay(SSI)

22488.52

0.078

G+3(5x5)Bay(BF)

9781.39

0.117

G+3(5X5) Bay (FI)

37274.12

0.064

G+3(5X5)Bay(SSI)

25403.42

0.073

G+3(6X6)Bay(BF)

12735.05

0.105

G+3(6X6)Bay(FI)

39367.94

0.078

G+3(6X6)Bay (SSI)

27805.87

0.085

G+6 (4x4) Bay (BF)

7752.40

0.222

G+6 (4x4)Bay (FI)

25651.07

0.099

G+6 (4X4) Bay(SSI)

17804.25

0.115

G+6(5x5)Bay(BF)

10569.92

0.192

G+6(5X5) Bay (FI)

32903.54

0.106

G+6(5X5)Bay(SSI)

28402.33

0.117

G+6(6X6)Bay(BF)

13709.71

0.171

G+6(6X6)Bay(FI)

41425.10

0.101
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G+6(6X6)Bay (SSI)

34089.42

0.114

G+9(4x4) Bay (BF)

7305.77

0.284

G+9 (4x4)Bay (FI)

22936.83

0.163

G+9 (4X4) Bay(SSI)

16056.43

0.175

G+9(5x5)Bay(BF)

10570.69

0.277

G+9(5X5) Bay (FI)

33575.08

0.156

G+9(5X5)Bay(SSI)

24574.68

0.167

G+9(6X6)Bay(BF)

13662.28

0.245

G+9(6X6)Bay(FI)

34856.38

0.132

G+9(6X6)Bay (SSI)

21034.56

0.144

VII .CONCLUSION
The performance point is more for Bare Frame when compared to Frame with full infill and soft storey infill has less
performance point than the full infill frame.The displacement also varies from frame to frame.
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ABSTRACT
This research study was motivated by the ecological concerns over the disposal of scale waste and
scarcity of natural sources of raw sand in many countries. Study involved to find substitute to natural sand
and to study the effect of scale on the properties of concrete. This paper reports the findings of an
investigation undertaken on concretes made using scale waste from the iron and steel industries as a
substitute for sand. The percentage of natural sand replaced with scale waste varied from (10% , 20% ,
30% , 40%) By Weight in terms of weight of sand. The aim of this study is to investigate the compressive
strength of concrete with scale waste as a partial replacement for sand also The Objective of This
Investigation is to decrease the cost of concrete.

Keywords – Concrete, Sand, Scale, Compressive Strength, Curing, Cost.
I.INTRODUCTION
For thousands of years, sand and gravel have been used in the construction of roads and buildings. Today,
demand for sand and gravel continues to increase. Mining operators, in conjunction with cognizant resource
agencies, must work to ensure that sand mining is conducted in a responsible manner.
Due to industrial development & population growth waste product disposal problem arises , In Steel Industry
Steel Scale Waste Produces largely which is having a large disposal problem.
Steel Scale Waste (SSW) , a by-product of steel production , is formed on the surface of steel monoliths
during their high temperature thermal treatments after casting ; SSW mainly contains iron oxide & a minor
fraction of other oxides as function of steel composition. This type of waste, generally known as “calamine”, is
presently mainly disposed of to landfill or use to prepare counterweights concrete , due to the higher specific
gravity of calamine with respect to that of all the other components that are generally used to prepared ordinary
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mortars or concretes.SSW is added in different proportion to replace part or at least all of the fine fraction of
the natural aggregate .

II. EXPERIMENTAL MATERIAL
2.1 CEMENT
Cement is the primary requirement of concrete & cement is used as binding material of concrete . Now a day
cement consumption should be increase every year. For Experimental Work O.P.C. 53 grade cement is being
used .

2.2 AGGREGATES
Crushed or uncrushed material derived from natural sources such as rocks, gravels, boulders & sand for
production of concrete are called as aggregates. The aggregates provide about 75% of the body of the concrete
and hence its influence is extremely important.

2.3 COARSE AGGREGATE
The aggregates most of which are retained on 4.75 mm IS sieve and contain only so much of fine material as is
permitted by the specifications are termed as coarse aggregates. The broken stone is generally used as a coarse
aggregate. The nature of work decides the maximum size of the coarse aggregate. Locally available coarse
aggregate having the maximum size of 20 mm was used in our work. The aggregates were washed to remove
dust and dirt and were dried to surface dry condition. The aggregates were tested as per Indian Standard
Specifications IS: 383-1970.

2.4 FINE AGGREGATE
Locally available river sand passing through 4.75 mm I.S .Sieve is used. The
experimental

programme

was

locally

procured

sand

used

for

the

and conformed to Indian Standard Specifications IS:

383-1970. The sand was first sieved through 4.75 mm sieve to remove any particles greater than 4.75
mm and then was washed to remove the dust. The aggregates were sieved through a set of sieves to obtain
sieve analysis. The fine aggregated belonged to grading zone II.

2.5 SCALE
Scale are a form of industrial waste produced in the iron and steel industry, which were previously considered
as waste and disposed as landfill accordingly. This waste, however, has the potential to be used as coarse
aggregate in concrete. Although studies that have reported on the effect of waste materials and by-product as
aggregates on the properties of concrete do exist, there has been little research concerning the incorporation of
as fine aggregates in concrete technology. This research was thus undertaken to evaluate the potential use of
scale as sand replacement in concrete production.
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2.6 WATER
Water is the most important & least expensive ingredient of concrete. It is important to have the compatibility
between given cement and chemical and mineral admixtures along with the water used for mixing. It is
generally stated that in the concrete codes and also in the literature that the water chemical reaction with
cement. The strength of cement concrete comes mainly from the binding action of hydrated cement gel. we
take water-cement ratio is 0.45.

III. MIX PROPORTION OF SOLID CONCRETE BLOCK
Various Solid concrete block mix proportions for 9 blocks,

2 cylinders, 2 Beam per batch it shown in table

by Wt. in K.G.

Solid
Concrete

Cement

Block Mixes

Course
Aggregate

Fine Aggregate

Scale

A

24.54

73.62

36.81

-

S1

24.54

73.62

33.13

3.68

S2

24.54

73.62

29.45

7.36

S3

24.54

73.62

25.767

11.043

S4

24.54

73.62

22.086

14.724

IV COMPRESSIVE STRENGTH TEST
150mm x 150mm x 150mm Concrete block Specimens with Ordinary Portland cement (OPC)
coarse aggregate, and fine aggregate with partially replace by and scale accordingly at 10% , 20% 30%, 40%,
level is cast Individually . After making the specimens are removed from the moulds and subjected to water
curing for 7 day, 14 day, 28 day respectively . after that specimens are tested for compressive strength using
compression testing machine of 2,000KN capacity. The compression test is carried out on the specimens at
end for 7 day, 14 day, and 28 day respectively.

V COMPRESSIVE STRENGTH TEST RESULT OF BLOCK AT 7 , 14 , 28 DAYS
Solid Concrete

7 Day

14 Day

28 Day

% Change in

Block Mix

Compressive

Compressive

Compressive

Compressive

Strength

Strength

Strength

Strength

A (0%)

15.18

23.00

26.23

0

S1 (10%)

15.48

21.26

27.28

3.84

S2 (20%)

12.45

16.60

24.47

-7.19
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S3 (30%)

15.54

15.70

24.11

-8.79

S4 (40%)

12.71

13.74

16.50

-58.96

VI RATE ANALYSIS OF SOLID CONCRETE BLOCKS
Rate of Experimental Materials

Material

Rate/Kg(Rs.)

Cement

5.60

Aggregate (6-10mm)

0.40

Sand

0.65

Scale

0.10

Total Cost Per Solid Concrete Block

Solid Concrete

Total

Block Mix

Cost/Block(Rs.)

A (0%)

10.22

S1 (10%)

10.11

S2 (20%)

10.00

S3 (30%)

9.89

S4 (40%)

9.75

VII COST COMPARISON FOR MIX CONCRETE BLOCK & CONVENTIONAL BLOCK
Solid

Total Cost Per

% Changes in cost of

Concrete

Block (Rs.)

Standard concrete

Block

block Vs Mix

Mixes
A (0%)

10.22

0

S1 (10%)

10.11

1.01%

S2 (20%)

10.00

1.022%

S3 (30%)

9.89

1.03%

S4 (40%)

9.75

1.04%

306 | P a g e

VIII CONCLUSION
The conclusion drawn from the experiment carried out summarized as follow
1. It is observed that compressive strength decreases for 20% or more replacement of natural sand by scale at
28 days of curing.
2. Compressive strength for 10% replacement of sand by scale is more than plain concrete for 28 days curing.
3. For concrete w/c ratio slump decreases for replacement of natural sand by scale.
4. For 10% replacement of natural sand by scale cost will decreases by1.01%
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ABSTRACT
This study investigate the assessment of effectiveness social media tools in information sharing by staff and
students of NIMS University Jaipur India. “What type of social media are been used by staff and students in the
school, for what purpose are they using the social media, to what extent are the staff and students uses social
media. What are the challenges faced by staff and students in using social media in sharing information. It
involves the school of humanities, social science and commerce in NIMS University Jaipur. The study is
significant because it helped to assess the benefits of social media usage among the staff and students. Survey
was also used as the research method, using the questionnaire as instrument which was conveniently and
accidentally distributed among respondents in the school. The study concludes that although respondents use
social media frequently, which takes much of the time meant for their studies, it has a positive impact on their
Academics. The study recommends that there is the need for more social media tools should be use in sharing
information between the staff and students to add more value to both teaching and learning. And school
management should make the school environment more oriented, so that more people will participate in using
social media as it seems to be easiest and most affordable ways for students to communicate and share
information resources. More students should be encouraged to use social media for learning, as this will enable
them to share useful academic information with students from other institutions of higher learning across the
world.

Keyword: Assessment, Effectiveness, Social Media, Information Sharing, NIMS University

I INTRODUCTION
The emergence of internet and websites in the 21st century has changed the way information is shared in
workplaces and among professionals, including students and staff in universities. The most influential among
the tools of the internet in recent times are social media networks. The strength of the social media network lies
in their ability to enhance information sharing through real–time interaction between and among themselves.
Thus, professionals could take advantage of social media sites to meet and interact with clients as well as
promote the operations of their workplaces. Mule-mar (2011) defined social media as website and application
that enable users to create and share content or to participate in Social Networking. It refers to the various
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internet platforms through which social networking is enhanced and sustained. Beyond social networking and
relationships, these sites have become major tools for interaction and collaboration among professionals,
organisations and their clients or customers.
Universities among others academic institutions contributes immensely to the development of education and
knowledge in India. They are repositories of information and educational resources consciously acquired,
preserved and made available for the use of the members of the institutions.
University students and staff have begun to engage social media networks as tools for sharing information as
well as interacting with each other (Ezeani&Igwesi, 2013). According to Kehinde (2014), University students
and staff are beginning to utilize social media network as tools to collaborate with one another. These
collaboration include real time chat with users through Facebook, whatsapp, twitter, skype and other electronic
synchronising platforms. The opportunities and advantages provided by social media network sites have left
many students and staff most especially in Universities with no choice than to adopt these tools if they must
remain relevant in the 21st century and beyond. The ease of communication, publicity and feedback
mechanisms appear to be the selling points of social media network sites.

II STATEMENT OF THE PROBLEM
Despite the potentials of the social media in the area of information sharing, it is observed that over the years,
students and staff have been ignoring some information on social media and this is leading to underutilization of
some information found on them. This has earlier been observed by scholars, that most students fail to feature in
social media as a means of sharing information as some students prefer using their mobile phones in accessing
information resources on social media. Big question posed by several scholars such as Solido, (2010) is: are
university students and staff in India who are not well informed really harnessing the potentials of the social
media in sharing information?
It is against this background that the study of Assessment of the effectiveness of social media tools for
information sharing by staff and students of NIMS University Jaipur, India is intends to be expedient.

III OBJECTIVES OF THE STUDY
 To find out the type of information shared on social media by staff and students of NIMS university Jaipur,
India
 To identify the social media platforms that are used by staff and students of NIMS university Jaipur, India
 To determine the benefits of using social media by staff and students of NIMS university Jaipur, India
 To determine the effectiveness of social media used for sharing information by staff and students of NIMS
university Jaipur, India

IV SCOPE OF THE STUDY
The study focuses on the Assessment of the effectiveness of social media tools for information sharing by staff
and students in the school of humanities, social science and commerce, NIMS University Jaipur, India. The
study covers social media only and does not include other media of sharing information. The social media
covered are the ones that are accessible via mobile devices and PCs.
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V REVIEW OF RELATED LITERATURE
Reviews relevant literature related to the assessment of the effectiveness of social media for information
sharing.
The concept of social media for information sharing
Social media is derived from two words, namely social and media Neti (2011). It is explained that “social” has
to do with the interaction of individuals within a group or community while “media” refers to advertising and
the communication of ideas or information through publications/channels. When these two words are used
together, they signify “communication/publication platforms which are generated and sustained by the
interpersonal interaction of individuals through the specific medium or tool”, (Neti, 2011).
Riese, Pennisi and Major (2010) point out that social media is a broad term that embodies a large range websites
and online tools. Khan and Bhatti, (2012) further state that social media is a general term dealing with
instrument on communication. This covers a large range of web sites that enables people to interact with other
visitors in a collaborative manner. Choi (2012) citing Bradley and McDonald (2011); Hanna, Rohm, and
Crittenden (2011); and Rheingold (2002) also agrees that the term social media includes a wide range of any
internet-based or mobile application which operates for the purpose of collaboration, enabling participants to
connect, create, comment, view, share, rate, discover, profile and exchange user-generated content.
Oxford Dictionary (2013) defines Social Media as “websites and applications that enable users to create and
share content or to participate in Social Networking”. According to Bradley (2012) the term Social Media refers
to “the use of web-based and mobile technologies to turn communication into an interactive dialogue”. Kaplan
&Haenlein (2010: 61) have described Social Media as “a group of Internet-based applications that build on the
ideological and technological foundations of Web 2.0, and that allow the creation and exchange of User
Generated Content”. Brian Solis, one of the most published authors in new Media, defines Social Media as "the
democratization of information, transforming people from content readers into publishers. It is the shift from a
broadcast mechanism, one-to-many, to a many-to-many model, rooted in conversations between authors, people,
and peers” (Solis, 2010). Based on the above definitions and the author’s own understanding Social Media can
be described as a group of web-based and mobile applications that allow users to share and create knowledge in
a real time social interaction. It is user-centric, multi-purpose and it is not time and location bound.
Quite a number of studies have evaluated the use of social media in sharing resources and services in the
developed and developing countries. Some studies that have considered the application of social media in
resource sharing include (Idowu et al 2009; Adeyemi&Ayegboyin, 2004; Olatokun&Adeboyejo,
(2011)Conford&Bastin, (2008). among others. Specifically, Olatokun&Adeboyejo, (2011) identified social
media indicators such as Facebook, blogs YouTube in Nigerian universities. On his own part, Adeyemi (2004),
in a survey involving six universities in Nigeria reported that very few of the workers used YouTube and blogs.
Also, Olatokun&Adeboyejo (2009) reported a 100% Facebook usage by professionals at the University College
Ibadan.
There is empirical evidence at International level regarding the use of Social Media in universities to share
information, services and their products. Most universities in the developed nations are using Social Media tools
to promote services to their potential students and to the community. Social Media tools like Twitter, Flickr,
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Blogss, Online videos, Podcasts are being used, but Facebook (71.4%) is the most popular (Rogers (2009).
Again, at South Carolina State University Facebook, Twitter, Blogging, YouTube, Flickr, Google Docs, Wikis
are all used; the most common are Facebook (88.8%) and Twitter (46.8%) (Macmanus, 2012).
Researchers believe that social media and Web 2.0 are the same. Kaplan and Haenlein (2010) view social media
as "a group of Internet based applications that build on the ideological and technological foundations of Web
2.0.” Chu and Du (2013) opined that social media can be taken to mean any “collaborative environments
employing web 2.0 technologies.” Therefore, web 2.0 is the platform upon which social media is based (Kaplan
and Haenlein, 2010). According to Abram cited in Choi (2012), Web 2.0 is characterized by open
communication, participation, collaboration, and content creation. It is on this premise that Cook and Hopkins
(2006) affirm that Web 2.0, social networking and social media are “inextricably linked” and as a result have
been used synonymously.
University students and staff are beginning to utilize social media network as tools to collaborate with one
another. These collaboration include real time chat with users through Facebook, WhatsApp, twitter, skype
blogs Flickr, Pinterest, YouTube, and LinkedIn Instagram RSS feed Social bookmarking, Mashup and other
electronic synchronising platforms, social media tools were adopted as a way of ensuring that users are provided
with many and appropriate information materials as possible.

VI METHODOLOGY
This study gathered information through a questionnaire and case studies. It was conducted in 2010. First, a
detailed questionnaire based on the objectives of the study was administered to staff and students. A random
sample of 30 academic staff and 70 students participated in the study. A total of 25 and 67 usable questionnaires
were returned by staff and students respectively for a response rate of 95%. The data was analysed using simple
descriptive statistics. The results are presented below.

VII DATA PRESENTATION AND ANALYSIS
The results are presented based on the variables focused in the research objective/questions. The results of the
data analysis in this study are hereby presented as follows
1 Demographic Information of respondents
Table 1 Distribution of the Respondents by Sex
Gender

Frequencies (N)

Percentage

Male

65

65%

Female

35

35%

Total

100

100%
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Table 1 shows distribution of the respondents by sex. It is clear from the table that the majority of the
respondents were male, 65(65%), while 35(35%) respondents were female.

Table 2 Distribution of Respondents by Level
Staff/ Student Class range (in
years)

Frequency (N)

Percentage

Staff

20

20%

100

8

8%

200

16

16%

300

26

26%

400 and above

30

30%

Total

100

100%

Table 2. Shows the distribution of the respondents with respect to age, it ranged from percentage of staff and
students’ age ranges from 100 level to above. The majority of the respondents, 30(30%) are 400 level and PG,
20(20%) respondents were staff and it is clear that just 8(8%) of the respondents were in 100 level.
Table 3. Types of Information Shared on Social Media

312 | P a g e

Types of Information

Response

No of Respondents

Percentage %

Information about
Class/Course work

Yes
No
Total
Yes
No
Total
Yes
No
Total

85
15
100
64
36
100
35
65
100

85%
15%
100%
64%
36%
100%
35%
65%
100%

Information about
Research work
Others

From the table 3 above, all the 85(85%) respondents said that they share information about class/course work,
while 64 (64%) of the respondents indicated that they use social media to share information about research work
while just 35(35%) indicated that they use social media for other activities. (15)15% of the respondents said
they don’t share information about class/course work on social media, 36(36%) said they don’t share
information about research work on social media while 65(65%) of the respondents said they don’t share
information about other activities on social media.
Table 4.social media platforms that are used by staff and students of NIMS University Jaipur, India

Social Media Platform

*Frequency

Percentage

1

Facebook

87

87%

2
3
4
5
6
7
8
9
10
11
12
13

Whatsapp
Twitter
Wechat
Qzone
Tumblr
Instagram
Google+
Skype
Viber
Line
Snapchat
Pinterest

92
42
18
14
09
25
10
52
11
01
05
16

92%
42%
18%
14%
09%
25%
10%
52%
11%
01%
05%
16%

14
15
16

Linkedin
Myspace
StumbleUpon

25
17
18

25%
17%
18%

17

Flickr

16

16%

*Multiple Frequencies
Figure 3: Percentile distribution of Social media Platform used among staff and students of NIMS
University Jaipur, India
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Myspace

16%
18%
17%

Pinterest

16%

Flickr

1%

Line
Skype

5%

11%

52%

10%

Instagram

9%

Qzone

25%

Twitter

25%

14%
18%

42%

92%
87%

Facebook
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Table 4. Shows the social media platforms used among staff and students of NIM University, Jaipur, India. It is
seen from the table and figure 3 above that highest number of respondents 92(92%) uses whatsapp as a platform
for sharing information, while 87% of the respondents uses facebook as means of sharing information. it is
obvious that among the social media used among staff and students of NIMS university, line has the least
number of users with just 1(1%) of the respondents using it.
Table 5. Benefits of using social media platform for sharing information among staff and students of
NIMS University, Jaipur, India.

Benefits of Using Social Media

Frequency

Percentage

For scholarly articles

74

74%

Downloading and bookmarking

46

46%

Hyperlinks to other useful resources

65

65%

Improve academic performance

87

87%

currency and relevancy of information

83

83%

Cost benefit

45

45%

*Multiple Percentage
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Figure 4: Benefits of using social media platform
for sharing information among staff and students
of NIMS University, Jaipur, India.

Cost benefit, 45%

Cost benefit

currency and
relevancy of
information, 83%

currency and relevancy of information

Improve academic
performance, 87%

Improve academic performance

Hyperlinks to other
useful resources, 65%

Hyperlinks to other useful resources

Frequency

Downloading and
bookmarking , 46%

Downloading and bookmarking

For scholarly articles
, 74%

For scholarly articles

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

From figure 5, it is seen that majority of the respondents 87(87%) that uses social media benefited improved
academic performance from it, 83(83%) respondents indicated that they benefit currency and relevancy of
information using social media. 74(74%) of the respondents indicated that they benefit scholarly articles using
social media, 65(65%) of the respondents indicated that they benefit hyperlink to other information resources
using social media. It is obvious that only 45(45%) of the respondents indicated that cost benefit is associated
with their use of social media in NIMS University, Jaipur, India
Table 6. Effectiveness of social media in sharing information
Effectiveness
Very effective
Effective
Partially effective
Not effective

Frequency
52
36
11
1
Total

Percentage
52%
36%
11%
1%
100%

Figure 5: Percentile distribution of the
effectiveness of social media use in NIMS
University, Jaipur, India
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VII CONCLUSION
This study has assessed the effectiveness of social media tools in information sharing by staff and students of
NIMS University Jaipur, India. So far, the result generally has indicated that staff and students uses social media
to share information about class/ course work and the most popular social media platform used among others is
WhatsApp and Facebook. They benefits immensely using social media.

Recommendations
 The staff and students should be encouraged to use social media for other scholarly activities such as sharing
information about research activities
 The school authority should sensitize students towards the use of some social media platform among staff
and students for purely academic purposes
 The University should modify social media platform towards educational activities in order for the staff and
students to enjoy the immerse benefits of social media.
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ABSTRACT
The paper investigates the modelling of functional parameter of earthen dam breach. The output values of
breach depth of embankment dam were calculated by with the help of artificial neural network (ANN) and
Random Forest (RF) modelling techniques. Two standard statistical potential evaluation calculated, such as the
correlation coefficient (CC) and root mean square error coefficient (RMSE) have been utilized to judge the
performance of modeling techniques. . Data set consists of 60 observations were obtained from the laboratory
experiments. Out of 60 samples arbitrarily selected 42 observations were used for training whereas residual 18
were used for testing the models. Input data set consist of discharge, time and depth whereas width of dam is
considered as output. A comparison of results suggest that random forest works well than artificial neural
network (ANN) and it could successfully use in modelling of width of embankment dam.

Keyword: Breach formation, Random Forest, Artificial Neural Network, breach parameter.

I .INTRODUCTION
Embankments are constructed for the retention of water for irrigation and supply, and for protecting people,
land, and property from flooding. Failure of any embankment poses risks to people and property nearby and the
services provided by the embankment. A dam is a boundary that appropriates water or underground streams.
Supplies made by dams smother surges as well as give water to exercises, for example, water system, human
utilization, mechanical utilize, aquaculture, and safety. Hydropower is regularly utilized as a part of conjunction
with dams to create power. A dam can likewise be utilized to collect water or for capacity of water which can be
equally circulated between areas. Earth and rock fill dams are by and large used all through the world, and the
vast majority of the past dam failure included such dams.
In specialized writing, dam failure examination is partitioned into two principle parts. In the first place,
examination of the failure and breach process and, second, stream directing and extraction of the immersion
maps because of dam break. The failure of a solid dam ordinarily happens quickly; be that as it may, then again,
earthen dams step by step bomb because of the constant increment of an underlying break. For this situation, the
yield hydrograph is identified with the disintegration condition that happens inside the rupture. Accordingly, the
arrangement needs assist examination to study security administration of the dams. Distinctive reasons may lead
to failure of an earth dam, for example, stream overtopping, funneling release, arrive slide, war and so on.;
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however the initial two are the most widely recognized and vital causes. Although some dam failure because of
stream overtopping have been now observed and investigated by water driven designers, there is as yet a need
promote bits of knowledge into the wonder and to grow more powerful recreation models. As in an earth dam
failure prepare the piping mode is changed to an overtopping mode after some time, the specific worry in this
review is centered dam failure because of flow overtopping.
A few scientists have created recipes in view of discovery models and historical dam break information that
have empowered them to anticipate rupture parameters, for example, time of breach arrangement, breach
geometry and peak outflow from break. For example, Johnson and Illes (1976) were the first to predicted failure
shapes for earth, gravity and curve solid dams. Additionally, MacDonald and Monopolis (1984), Singh and
Snorrason (1984), FERC (1987), Von Thun and Gillette (1990) and Froehlich (1995) created equations to
predict the time breach development and break geometry. Kirkpatrick (1977), the US Bureau of Reclamation
(1982), Costa (1985), Froehlich (1995) and Webby (1996) have directed reviews to decide the peak outflow as a
component of dam height and reservoir storage volume.

II. METHODOLOGY AND DATA SET
The tests were conducted in a straight flume 12m long, 0.4m wide and 0.60m deep (see Figure 1). In this water
recirculation during experiments, this flume had a silt trap toward one side and a water channel at the other
side. The breach develops mainly vertically with only ignorable widening due to limited width of flume. To get
test information on the breaching of overtopped homogeneous embankment, small scale physical investigations
were conducted at research laboratory. In whole experiments discharge were keep constant. A homogeneous
bank show comprising of material was utilized on a ﬁxed bed. The breach procedure was started by
overtopping the embankment crest. Each test was performed under identical pore volume and moisture content.
Two modeling approaches, ANN and Random Forest were applied on the experimentally observed data (Table
1) to predict the value of width of embankment dam. The detailed description of the applied modeling
approaches are described in next section. Data set consists of 60 observations were used and Obtained from the
laboratory experiments. Input data set consists of discharge, depth and time whereas width of dam was
considered as output. The characteristics of experimental data are specified in Table 1

Table 1: The characteristics of training and testing data set
Input

Training data
units

parameters

Min.

Discharge

Max.

Mean

Standard Dev.

25

25

25

0

Time

min

0.5

290.6

145.55

205.131

Depth

cm

1.23

19.12

10.175

12.650

Width

cm

2.3

20.8

11.55

13.081

Testing data
Min.
Discharge

25

Max.

Mean
25

Standard Dev.
25

0
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Time

min

0.333

360.5

180.416

254.676

Depth

cm

1.98

18.63

10.305

11.773

Width

cm

2.4

19.8

11.10

12.303

III. ANN MODELLING TECHNIQUE
Artificial neural network (ANN) is an elastic numerical structure, which is able to identify the complex
nonlinear associations between input data sets to output data sets (Onen, 2014). It is inspired by the functioning
of nervous system and brain architecture. The networks comprise a huge no. of simple processing element
linked to each other by weighted connections according to specified architecture. It has one input, one or more
hidden and one output layers. Each layer consists of number of nodes and the weighted connection between
these layers represents the link between nodes. Input layers having nodes equal to number of input parameters,
distributes the data presented to the network and does not help in processing. This layer follows one or more
hidden layers which help in processing of data. The output layer is final processing unit. Artificial neural
networks are computational methodologies that perform complex analyses. The purpose of most favorable
number of hidden layers and hidden neurons is regularly cumbersome, as no general methodology is accessible
for their determination. Many applications of artificial neural networks have been reported in the literature, and
applications in medicine are growing. The artificial neural system (ANN), with the error back-spread technique,
is at the origin of an interesting methodology similar with regression examination, yet especially productive for
non-linear information (Lendasse et al., 2000). In the last decade, research into ANNs has shown explosive
growth. They are often applied in physics research like speech recognition (Chu, 1998) and image recognition
(Dekruger and Hunt, 1994; Kung and Taur, 1995). A large number of trials have been carried out to find the
optimal values of parameter of ANN. The optimal parameters were selected on the basis of statistical parameters
(C.C. and RMSE). Table 2 shows the optimal values of user-defined parameters of ANN.

Table 2: Optimal values of user-defined parameters of ANN
Learning rate

Momentum

Hidden

layer

No. of iterations

neuron
0.3

0.2

4

100

IV. RANDOM FOREST REGRESSION
Random forest is a classification and regression process, consisting of a combination of tree predictors where
every tree is produced utilizing a random vector sampled autonomously from the input vector. In regression, tree
predictor proceeds on numerical values as arbitrary to class labels used by the random forest classifier (Breiman,
1999). Random forest regression used in present study consists of using a combination of variables or randomly
selected variable at each node to mature a tree. Plan of a tree predictor required the decision of a variable choice
measure and a pruning strategy. Different approach to manage the decision of variable for tree acknowledgment
is proposed in writing and most methodologies dole out a quality measure specifically to the variable. The most
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regularly utilized variable choice measures in tree enlistment are Information Gain Ratio basis (Quinlan1992)
and Gini Index (Brieman et. al., 1984).
The plan of random forest regression allows a tree to create to the most extreme depth of new preparing
information utilizing the mixing of factors. These full-created trees are not pruned back. This is one of the
primary favourable circumstances of random forest regression over other tree systems like M5P tree show
(Quinlan 1992). Thinks about recommend that the choice of the pruning procedure and not the variable
assurance, impact the execution of tree based calculations (Pal and Mather, 2003). Breiman (1999) proposes that
as the amount of trees builds, the theory mistake dependably focalizes even without pruning the tree and over
fitting is not an issue in perspective of the Strong Law of large numbers (Feller, 1968).

V .ANALYSIS OF RESULTS
To assess the effectiveness of ANN model and RF model in predicting width of the embankment dam.
Correlation coefficient (C.C.) and root mean square error (RMSE) values obtained with test data set were used
to compare the performance of ANN with RF. Table 3 provides the values of the correlation coefficient and
RMSE values provided by different predictive approaches. Comparison of results suggests improved
performance by ANN regression in terms of C.C., RMSE values used with this data set. A substantial
improvement in predictive accuracy of ANN approach indicates that it can be effectively used in predicting of
width of dam. Fig. 1and 2 shows the agreement of actual and predicted width of embankment dam for training
and testing data set using ANN shows the agreement diagrams of actual and predicted width of embankment
dam using ANN and RF respectively.

Table 3: Detail of performance evaluation parameters using RF and ANN of training and
testing data set
Training
Modeling

Testing

C.C

RMSE

C.C

RMSE

RF

0.9957

0.5075

0.9916

0.7814

ANN

0.9913

0.7401

0.9942

0.6152

Approach

Fig. 3 and 4 shows the agreement of actual and predicted width of embankment dam for training and testing data
set using Random Forest (RF) respectively. The values of correlation coefficient 0.9957, 0.9916 and values of
Root Mean Square Error 0.5075, 0.7814 were achieved for training and testing data set using Artificial Neural
Network respectively. Fig. 5 indicates that the performance of RF is better than ANN in training and testing
period. RF estimated values is closer the actual values and follows the same path of actual values.
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Figure 1: actual vs. predicted values of width of embankment dam using ANN model with training data

Fig 2: actual vs. predicted values of width of
embankment dam using ANN model with testing
data

Fig 4: actual vs. predicted values of width of
embankment dam using RF model with testing
data

Fig 3: actual vs. predicted values of width of
embankment dam using RF model with
training data

Fig 5: Variation in predicting values of width of
embankment dam using the different regression
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approach in comparison to actual values of width of
embankment dam
Figure 5: Variation in predicting values of width of

VI. CONCLUSION
This paper examines the potential of artificial neural network (ANN) and random forest (RF) approaches in
predicting the width of embankment dam. From the comparison of performance evaluation parameters, it has
been observed that RF approach works well than ANN. It can be successfully used in estimation width of
embankment dam.
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ABSTRACT
Family planning is known to prevent maternal deaths, but some social norms, limited supplies andinconsistent
use makes this difficult to achieve in most low- and middle-income countries like India.. This study was with
theobjective of identifying the levels of awareness, utilization, access to and perceptions about familyplanning
and contraception. A cross-sectional study design was used for the study, with data collectedfrom multiple
sources using both quantitative and qualitative approaches. Relevant findingsincluded a marked disconnect
between family planning/contraceptive knowledge and use. Thepills and injectable were the most frequently
used, but females in the study population poorly patronisedemergency contraception. Supplies of most family
planning methods were found to behealth facility based, requiring clients to have to necessarily go there for
services. Some respondentsharboured perceptions that family planning was the responsibility of females alone
and thatit fuelled promiscuity among female users. Recommendations made include ensuring that health
facilitieshad adequate staff and expertise to provide facility-based family planning services andalso to disabuse
the minds of community members of the negative perceptions towards familyplanning.

Keywords : Family Planning, Contraception, Reproductive Health, Sasaram, Rohtas

I INTRODUCTION
The United Nations estimates that the population of the world increased from 2.5 to 7 billion between 1950
and2011 .The population growth rate is of major international concern because ithas the potential to hinder
attainment of health and other development goals in the our country. Family planning (FP) aims at empowering
individuals and couples to anticipate and attain their desired numberof children whilst appropriately spacing and
timing their births. FP can prevent between 20% and 35% ofmaternal deaths, but social norms and limited FP
supplies prevent correct and consistent FP use in most low- andmiddle-income countries.
There was a rapid increase in contraceptive use from 12.9% in 1988 to 25.2% in 2003, and since then
contraceptiveuse has not significantly changed. The area of FP is a high interest to policy makers in India assuch
quite a number of studies have been performed in this area. Research in this area has however been
focusedmostly on females and for that matter married females. Findings from some of these studies describe
contraceptiveuse, attitudes towards FP and constraints associated with their use Most of these studies have
alsobeen cross-sectional i.e. performed at one point in time. The current study has focused on a wider population
includingadolescents, as well as bridging the gender gap by involving male partners of females. The paucity of
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longitudinaldata to facilitate the understanding of the social dynamics of FP intentions and choices is a
majordrawback to the development of the next generation of FP interventions, which is particularly important
for developingcountries like India.

II METHODS
A cross-sectional survey was conducted among women aged 15 - 49 years and where applicable, their
partners.Both quantitative and qualitative methods were used.

2.1. Study Area
The survey was conducted in the core study area of Sasaram block of Rohtas district of Bihar State of India. The
area islargely rural and is the administrative headquarter of the Rohtas district in the Indianstate of Bihar.
Rohtas, a historical place, became a District, carved out of the district of Shahabad, in the year 1972.
It is famous for production of stone chips, and for quarrying industry. Major languages spoken in this region are
Bhojpuri, Hindi, and Urdu; local religions include Hinduism, Islam, Sikhism, Buddhism, and Jainism.

Demographics
As of 2011 India census, Sasaram had a population of 147,408. Males constitute 52% of the population and
females 48%. Sasaram has an average literacy rate of 80.26%, higher than the national average of 74%; male
literacy is 85%, and female literacy is 75%. In Sasaram, 13% of the population is under 6 years of age. [22]
Sasaram is 16th most populous city in Bihar.

Economy
The closure of the industries of the Dalmia group, at Dalmianagar resulted in widespread unemployment.
Sasaram's economy is mainly driven by agriculture and related industries like rice polishing. Canal irrigation
system is also very prominent in this area. Because of the fertile land around the town it is a local trading center
for food grains, agricultural products, and agricultural equipment. The region is also known as DhanKaKatora,
meaning "a bowl of food grains". The rice grown near Sasaram is sold in the markets of Kolkata and New Delhi.
The only significant industry is rock quarrying.

2.2. Survey
A structured, closed-ended questionnaire was used; which enquired into respondents’ reproductive history,
knowledge and use of contraceptive as well as fertility preferences. To be able to capture their
contraceptive/FPawareness and needs, respondents were asked whether they had heard of FP methods such as
male condom, injectableand female sterilization among others. Those who had heard about a method were
further asked if theyhad ever used, or were still using any. Also, female respondents were asked about the places
where they accessedtheir current FP methods at the time they started using it. Women currently using a FP
method were asked if theyused it during the last sexual intercourse and if so, which specific method it was.
Questionnaires were administeredby trained staff in the respondents’ homes.
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2.3. Sampling
The respondents sampled for this survey came from various communities of Sasaram Block. Sample size
estimateswere computed for women of reproductive age. A total of 5485 women of reproductive age were
randomly sampledout of a total resident population of 35,735 women in reproductive age. This sample was
based on an estimatedproportion of 29.0% females of reproductive age recently documented to be using any
contraceptive method. The male partners of 1845 female respondents were also interviewed. To attaina
representative sample of young males, an additional 509 males aged between 15 and 24 years were
randomlysampled out of their resident population of 14,450 based on the assumption that 29.8% of males aged
15to 24 would have had sex with either a non-married or non-cohabiting partner within the past 12 months

2.4. Quantitative Data Management and Analysis
Data were double-entered into Microsoft FoxPro 9.0, cleaned and verified. Socio-demographic characteristics
ofthe respondents such as age, education, religion, district of residence and type of place of residence were
extractedfrom Block data collected in 2015/2016. The data were then analyzed using STATA11.1. Sociodemographiccharacteristics of the respondents were described using proportions.

2.5. Qualitative Data and Analysis
Thematic areas generated from initial survey findings were further explored using six Focused Group
Discussions(FGDs) among men and women aged 15 - 49 years who were not part of the earlier survey but were
residentsin the study area. Discussion groups comprised of 8 - 12 persons; men and women were separately
placedin three age-groups (15 - 25, 26 - 36, 37 - 49 years). The discussions were conducted in the local language
(Twi),tape-recorded, translated and transcribed into English.). The results of the FGDs were triangulated and
reported with illustrative quotes.

III RESULTS
Out of a potential 7839 respondents contacted, 7171 made up of 4956 females and 2225 males, completed
thesurvey interviews successfully.

3.1. Demographic Characteristics of the Study Population
A fifth (20.4%) and three-fifths (60.0%) of females ranged between ages 15 - 19 years and 20 - 39 years
respectively(Table 1). Close to thirty-eight percent (37.9%) of all respondents had no formal education, 21.6%
hadprimary education, 26.4% had Middle/Junior High School education and 10.2% had secondary or higher
education. Much more females than males (22.7% against 19.1%) had primary and (27.2% against 24.4%) had
middle/junior high school education. A little over one fifth (21.8%) of all respondents were unmarried. The
proportionof females and males married or living together was 67.7% and 80.5% respectively.

3.2. Awareness of FP Methods
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Awareness of any FP method and modern methods were very high (97%) among all respondents and there
waslittle gender variation; that of traditional methods was however relatively lower (74.3%) (Table 2).
Awareness ofmale condom was the highest (92.4%), followed by injectables (88.3%), female sterilization
(83.2%), the pill(81.6%); with the diaphragm being the least known (19.1%). Of the traditional FP methods,
awareness was highest for rhythm (67.2%) and least for lactational amenorrhoea method (LAM) (42.9%). Over
a quarter (28.4%)of respondents had heard of male sterilization, with awareness among females being 15%
lower than that amongmales. Close to a third (30.6%) of the population were aware of emergency contraception.
At least three-quartersof respondents (77.3%) were aware of female condom with males exhibiting a higher
level of awareness (83.3%)than females (74.6%) (Table 2). On average, respondents were aware of 8 methods
(females 7.9, males 8.3).
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3.3. Sources of FP Messages
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The most common source of FP messages was the radio (50.4%), followed by social events/games (29.2%)
andtelevision (28.2%) (Table 3). Magazines were the least (8.9%) reported source of FP messages. There were
differencesin the sources of FP messages among males and females with a higher proportion of males (62.8%)
receivingFP from radio than females (44.8%) (Table 3).

3.4. Ever Use of a FP Method
About half of the respondents (i.e. female 55% and males 51%) reported they had ever used a FP method
(Table4). Use of a modern method was two times higher (46.1%) than that of a traditional methods (22.7%).
Injectablewere the predominant FP method used among females followed by the pills; the two methods
accounted forclose to half (46%) of the methods used by female respondents. Less than 5% of females
patronized emergency
Contraceptives. Only 1.7% females reported they have been sterilized in the past; no male sterilization was
reported in this population. From respondents, the rhythm method was the most used traditional FP
method(18.2% females and 16.1% males), followed by the withdrawal (9.5% female and 10.2% male), with
LAM beingthe least used (9.2% female and 7.4% male) (Table 4). An average of one FP method was used by
respondents inthis population
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3.5. Knowledge of Sources Where FP Methods Could Be Obtained
Three-fourths (73.9%) of respondents knew a place where they could obtain FP services and this did not
varymuch by gender (Table 5). Seven out of ten males (71.5%) knew where to obtain condoms, with a majority
ofthem preferring the private sector (54.2%) over the public (44.9%). Over 85% of respondents (87% female
and88% male) knew of the public health sector, followed by the private sector (11.7%) and others sources
(1.2%), asvenues to obtain FP methods and services. The public health sector dominated the sources of FP
methods; injectables,intrauterine device (IUD) implants and sterilization for example are usually administered at
health facilities.A female participant’s concern raised in an FGD goes to confirm this assertion: “Something like
the injection(injectables); you need (a) qualified health personnel to attend to you”.

3.6. Current Contraceptive Use among Married and Sexually Active Unmarried Women
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The contraceptive prevalence rate (CPR) for any method among married and unmarried sexually active
womenwas 25.3% and 43.5% respectively. The injectables (32.4%) was the most frequently used contraceptive
amongmarried women, followed by the pill (26.2%); the reverse was however observed among unmarried
sexually activewomen (i.e. 34.7% pills and 20.2% injectable) (Table 6). Current use of male condoms was
higher (11.5%)among sexually active unmarried women compared to 1.5% in married women. Constituting less
than one percentof current contraceptive use, the foam/jelly, diaphragm, IUDs, female condoms and emergency
contraceptioncould be considered unpopular among the population surveyed. The rhythm method was more
popularamong sexually active unmarried women (23.8%) as compared to the married (16.3%) (Table 6).

3.7. Perceptions about FP and Contraception
Majority of respondents considered FP as a way of reducing the number of unwanted pregnancies and
abortions(81.8%) and maternal deaths from complications of pregnancy and childbirth (72%) (Table 7). FP was
also seenas improving overall health and wellbeing (79.5%) as well as health of mothers and children (79.2%).
About halfof all respondents (46.9% female and 55.6% males) perceived contraceptive use as ways of
encouraging promiscuityamong women. More females (46.3%) than males (37.5%) viewed contraception as the
responsibility ofwomen (Table 7). The FGDs endorsed such findings: “…I think it is the woman and the
daughter who reallyneed family planning…” (male respondent)… and “…What I know is that family planning is
good for women andtheir daughters because they are closer to each other than the father so it is of more benefit
to women and theirdaughters….” (male respondent)Most (85.5%) respondents agreed that children born into
smaller families were more likely to succeed in life(Table 7). This was demonstrated by the view of a female
respondent: “…When I gave birth without spacingthem, I really suffered but since I started using it (family
planning) I have been able to space my children…I
have(also) been able to save some money that I am hoping to use to support my child to continue her
education.”Majority of males (78.9%) were aware that breastfeeding women could become pregnant; 73% knew
of dayswithin the menstrual cycle when women were more likely to become pregnant

NB: Public medical sources include government hospitals/polyclinics, health centers, health posts, CHPS, FP
clinics, mobile clinics/outreach services,community based surveillance volunteers (CBSV), field workers and
peer educators. Private medical sources include private hospitals/clinics/pharmacies,chemical shops, Planned
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Parenthood Association of Ghana (PPAG) and maternity homes. Other sources include shops, religious
institutions, friends/relatives, drug peddlers and herbalists.
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IV. DISCUSSION
This study sought to describe characteristics influencing FP use in the Sasaram block of Rohtas District of Bihar
. These wereknowledge and use of FP, access to FP and perceptions about FP. The data comes from a
representative sampleof the population under study and would serve as a baseline for future updates.. Mixedmethods employed in the surveyplaces in context the findings and make them relevant to the needs of the study
population.

4.1. Awareness and Use of FP Methods
In the surveyed population, awareness was higher compared to use of FP methods, similar to findings from
otherstudies. Awareness of modern methods was also significantly higher than that of traditional methods.
Thegap between knowledge and use may reflect the influence of a number of socio-cultural and economic
factorsthat hinder access to and acceptance of FP methods. Some of these factors are poor female decisionmakingpower poor economic resources, low quality of care at FP services and desire for large families. For
many sub-Saharan African countries, it is imperative to make contraceptive services more socially
andeconomically accessible to women and their spouses; and this need is particularly pressing for couples in
ruralareas, where access to services is far below what is desired.Contraceptive use among married women in the
surveyed population was marginally higher than the Ghananational average of 23.5%. Pills and injectables were
the most currently used methods among married andsexually active unmarried women respectively, as per their
own reports and those of their partners within theRohtas districts. Respondents from a study in urban part of
Sasaram Block showed higher levels of use of pills among marriedwomen in contrast to the current study, where
injectables were the most prevalent. The reason for thissituation may be largely due to their availability and
publicity compared to other methods such as foam/jelly, diaphragm,IUDs, female condoms and emergency
contraception, which are not usually advertised. Formales however, the male condom was the most ever used
method. The male condom was less popular in the femalestudy population, however the sexually active
unmarried females’ current use was more than that of themarried. Reasons such as lack of trust, wanting to
become pregnant, stigma of associating condoms with HIVand STIs from prior prevention campaigns among
others have been associated with community members avoidingcondom use .It was observed that unmarried
sexually active females used any, modern and traditional methods of contraceptionmuch more than married
females in this surveyed population. The rhythm method was the most prominentof traditional methods used and
non-married females “out-used” their married counterparts. The rhythm/calendar method has been shown to be
quite effective and satisfactory among relatively rural populations.

4.2. Sources of FP Information
Just like previous studies, radio (mass media) was identified as the most popular FP dissemination means. The
current study identified other relevant and growing sources of FP message dissemination; this has beenfound to
be social activities such as going to the market, fetching water, games, and visits to hairdresser’s saloons. This
can serve as a cheap means for FP messaging.

4.3. Awareness of Sources of Contraceptives
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Contraceptives in the surveyed population were accessed from diverse sources as documented in earlier studies.
Among them are public medical facilities under the health ministry, non-governmental health institutions
(privatehealth facilities, pharmacy/chemical sellers) and other sources such as friends and religious bodies .
Itwas evident however that, FP services still reside within health institutions, possibly because the methods
availablerequire expertise from within such facilities significantly determining the source of service. Theprivate
sector, mostly chemical shops serve as sources of non-clinical contraceptives such as condoms and pills, as
shown in the current survey results.

4.4. Perceptions about FP and Contraception
Perceptions about FP and contraception were generally positive and very encouraging. Male attitudes, or
perceptions of male attitudes towards FP are often a significant barrier for women. The perception by
moremales than females that FP leads to female promiscuity is worrying and requires attention and efforts to
change. Anotherunfavorable perception is the view that contraception is women’s responsibility and that men
should nothave to worry about it. This perception does not encourage high contraceptive uptake . Joint decisionmaking by couples about the use of FP is a key determinant of contraceptive use . Findings fromother studies
suggest

that

factual

information

on

FP

encourages

contraceptive

use,

while

myths

and

misinformationdiscourages its use.

4.5. Limitations
These analyses were based on self-reported sexual behaviour, which could be affected by some biases of
underreporting or over reporting. To minimise responder biases from answering personal questions such as
FPuse, interviewers were trained specifically with the skill of establishing rapport and questioning.

4.6. Conclusions and Recommendations
Findings from this study have depicted some essential shortfalls in the FP needs of the surveyed population
thatrequire action. It has also demonstrated some similarities and divergence from the FP picture within the
countryIndia. Recommendations provided are mainly to policy makers, program implementers and healthcare
providers. Awareness of emergency contraception is low, so is its use. This calls for a proactive informational
campaignby program implementers and healthcare providers to enhance knowledge and use by the populace.
The prominenceof the rhythm method among the traditional methods, more-so among the non-married makes it
a potentialfor promotion among the population. Providing appropriate education to the population on its
accurate utilizationwill enhance its effectiveness.Radio was found to be an essential source of FP messages, as
such program implementers should continue itsuse for dissemination of messages. Social activities have also
shown a potential of enhancing message disseminationand should be considered as additional or alternate to
radio to enhance information spread. As majority of the study population would go to health facilities to access
FP methods, policy makers shouldensure that health facilities have adequate staff strength and expertise to
provide such services. Health care providersshould also make themselves accessible and provide satisfactory
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care to their clients. Methods however, that do not require specific clinical expertise should continue being made
available in non-health institutions to
increase access. To address the perceptions of promiscuity associated with female FP use and FP use being the
responsibilityof women alone, program implementers and healthcare providers should devise and implement
evidence-basededucational messages and supplement them with role models to disabuse the minds of
community members. Contraceptives in the surveyed population were accessed from diverse sources as
documented in earlier studies.
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ABSTRACT
Inverter is basically an interface between DC source like photovoltaic cell and AC networks. There are many
inverter topologies but output current distortion and efficiency are the two main parameters for the selection of
inverters. This paper proposes a single-phase inverter for photovoltaic systems. The system consists of a switch
mode DC-DC boost converter and H-bridge inverter. Furthermore, the intelligent PV module system is
implemented using a simple maximum power point tracking (MPPT) method. Here, the SPWM (Sinusoidal
Pulse Width Modulation technique of unipolar inverters is presented and simulated in MATLAB. The SPWM
pulses are generated by comparison of two waves- a carrier wave, which is triangular in this case and a
modulating reference wave whose frequency is the desired frequency, and is sinusoidal in this case.

Keywords: Maximum Power Point Tracking (MPPT), Photovoltaic (PV) System, And DC-DC
Converter, PWM, Unipolar Inverter, LC Filter.
I. INTRODUCTION
The characteristic voltage and power of a photovoltaic (PV) array is nonlinear and time varying due to the
changes caused by the atmospheric conditions, therefore a maximum power point tracking algorithm is adopted
to maximize the output power [1-3]. P&O based PV system has been used as the input source for the proposed
inverter topology [4-5]. The major issue lies in converting the available DC sources into AC sources. Therefore,
we proposed a two-stage intelligent PV system, which is similar to modular configuration topology. In an
intelligent PV module instead of interconnection between modules they are interconnected with associated DCDC converter for MPPT tracking which ensures optimal operations of PV module. Various MPPT algorithms
exist in different literatures. In this paper, we propose perturb and observe (P&O) method to extract maximum
possible power from solar panel. Here, a two-stage PV system is proposed which consists of a DC-DC boost
converter with MPPT and a DC-AC inverter to convert photovoltaic DC voltage into line 50 Hz AC voltage as
shown in Fig. 1. In order to minimize the switching losses and to achieve better performance of the inverter, a
combination of SPWM and a triangular wave signal is used for switching the inverter circuit [6-7]. The work
has been carried out/simulated in MATLAB/SIMULINK environment.
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Fig.1. Block diagram of two-stage filter connected PV system
II. MATHEMATICAL MODELLING OF PV CELL
The equivalent electrical circuit of an ideal PV cell can be treated as a current source parallel with a diode, as
shown in fig.2.

Fig.2. Equivalent electrical circuit of a solar cell
The basic equation from the theory of semiconductor which mathematically describes the I-V characteristics of
the ideal PV cell is [8]:

I  I pv,cell  I d

(1)

where,

qV
)]  1
kT

(2)

V  Rs I
V  Rs I
)  1]  (
)
Vt
Rp

(3)

I  I pv,cell  I 0,cell [exp(
I  I pv  I 0[exp(
where,

I pv,cell : Current generated by the incident light, I d : The Shockley diode equation
I 0,cell : The reverse saturation current of the diode, q : Electron charge (1.60217646*10^-19c)
k : Boltzmann constant (1.3806503*10^-23), T : Cell Temperature in Kelvin (k)
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V : Solar cell output voltage (V), Rs : Solar cell series resistance (Ω)

R p : Solar cell parallel resistance (Ω).
The cells which are connected in parallel will increase the current whereas the cells connected in series provide
improved output voltage.

III. PERTURBATION AND OBSERVATION ALGORITHM
P&O algorithm reads the values of voltage and current from solar PV module to evaluate maximum power to be
tracked. The value of voltage and power at k th instant is stored in the memory. Then next value at (k  1)th
instant is measured again and power is compared with the previous measured values. The power and voltage at

(k  1)th instant is subtracted with the values from k th instant [9].
PPV

PV Array Power Output

 PPV

VPV

0

Maximum Power Point

 PPV

VPV

 PPV

0

VPV

0

Terminal Voltage of PV Array

VPV

Fig.3. P-V Characteristics of photovoltaic cell
From fig. 3, it is observed that right hand side of the curve where the voltage is almost constant the slope of

P

P  0 is positive. The right side of the curve
V  0 is negative whereas in the left hand side, the slope
V

is nearer to zero (lower duty cycle) whereas the left side of the curve is nearer to unity (higher duty cycle).
Depending on the sign of Ppv ( Ppv  Ppv (k  1)) and V pv (V pv  V pv (k  1)) after subtraction the algorithm
decides whether to increase the duty cycle or to reduce the duty cycle. The MPPT algorithm has been
implemented at dc-dc boost converter side. The logic has been elaborated according to the flow chart of P&O
algorithm, shown in fig. 4 [9,18]. The duty cycle lies in between 0 and 1. According to the change in the power

Ppv and the change in the voltage V pv , the duty cycle of the converter is changed as given in the following
logic [12],
If Ppv >0 and V pv >0 then     
If Ppv >0 and V pv <0 then     
If Ppv <0 and V pv <0 then     
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If Ppv <0 and V pv >0 then     
where   duty cycle and  is perturbation.
START

Measure V(k), I(k)

Vref (k )  Vref (k )  Vref (k  1)

P(k )  V (k ) I (k )

P (k )  P (k )  P (k  1)

P (k )  0

V (k ) ref  0

Vref (k  1)  Vref (k )   p

Vref (k  1)  Vref (k )   p

Vref (k )  0

Vref (k  1)  Vref (k )   p

Vref (k  1)  Vref (k )   p

Fig.4. Flow chart of Perturb and Observe algorithm for MPPT
V. DC-DC BOOST CONVERTER
A boost converter is a step-up DC-DC power converter, which converts a low input voltage to a high output
voltage. In this situation, the output current is lower than source current. Converter operation can be divided into
two modes; first mode begins, when the transistor is switched on, the current increases linearly in the boost
inductor, and when the diode is in off state, mode second begins, when the transistor is switched off, the energy
stored in the inductor is discharged through the diode to the source load [10-11]. The classical relationship
between input and output voltage of a boost converter at steady state condition is given by:

V0
1

Vi 1  D

(4)

where, duty cycle D lies between 0 and 1 [12].
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VI. SINGLE PHASE SPWM INVERTER CIRCUIT
In SPWM (Sinusoidal Pulse Width Modulation) two signals are compared. The Modulating reference signal is
sinusoidal and the carrier wave is triangular [6]. Gating pulses are produce by comparing the two signals and the
width of each pulse is varied is proportion to the amplitude of the sine wave. The frequency of the reference
signal determines the inverter output frequency and the reference peak amplitude controls the modulation index
and the RMS value of the output voltage. The unipolar modulation normally requires two sinusoidal modulating
waves

vm and vm  which are of same magnitude and frequency but 180 out of phase. The two modulating

wave are compared with a common triangular carrier wave vcr generating two gating signals

ma and vg 3 for

the upper two switches S1 and S3. It can be observed that the upper two devices do not switch simultaneously,
which is distinguished from the bipolar PWM where all the four devices are switched at the same time. The
inverter output voltage switches between either between zero and
zero and

Vd during positive half cycle or between

Vd during negative half cycle of the fundamental frequency thus this scheme is called unipolar

modulation. The unipolar switched inverter offers reduced switching losses and generates less EMI [7]. On
efficiency grounds, it appears that the unipolar switched inverter has an advantage. Over modulation occurs
when amplitude modulation index

ma is greater than unity. It causes a reduction in number of pulses in the line

to line voltage waveform leading to emergence of lower order harmonics. Moreover the notch and pulse widths
near the center of positive and negative half cycle tend to vanish. To complete the switching operations of the
device, minimum notch and pulse widths must be maintained. When minimum width notches and pulses are
dropped, there will be some transient jump of load current
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Fig.6. Single Phase Full Wave Bridge Inverter
Table.1 Switching States

Output voltage from an inverter can also be adjusted by exercising a control within the inverter itself. The most
efficient method of the same is pulse width modulation control used within an inverter

VII. SIMULATION RESULTS AND DISCUSSIONS
The simulated PVA model is shown in fig. 7. This model has fixed temperature and irradiance; temperature of
cell is 25 0 C & irradiance is 400 W/ m 2 .
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Fig.7. Complete Simulink Diagram of PVA system
The output of PV panel is connected with the boost converter. The output voltage of boost converter are shown

Voltage (V)

in figs .8

Time (sec)

Fig.8. Boost converter output voltage with P&O algorithm
Fig.9 to fig.12 shows the obtained simulation results of reference and carrier waveform applied to the PWM for
providing gating pulse to inverter
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Fig.10. Waveform of Carrier Wave for SPWM with unipolar voltage switching
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Fig.12. Waveform of Reference and Carrie Wave for SPWM with unipolar voltage switching
The output of boost converter is then fed to the inverter which converts DC to AC. The output from inverter is

Inverter Output Voltage

fed to the LC filter. The output voltage of the inverter is shown in fig. 13-14.

Time (sec)

Output Voltage Obtained After
Filter

Fig.13. Output Voltage of the Inverter

Time (sec)

Fig.14. Output voltage waveform of Unipolar Voltage Switching with filter
VIII. CONCLUSIONS
The objective of this paper is to establish a model for the photovoltaic system with maximum power point
tracking. A single phase two-stage photovoltaic inverter with combination of SPWM and triangular-wave
switching strategy has been designed in MATLAB. In the proposed design, an MPPT algorithm with a boost
converter is designed to operate using (P&O) method to control the PWM signals of the boost converter, which
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is adapted to the maximum power tracking in PV system. Instead of using line frequency transformer at the
inverter output terminals, a DC-DC boost converter is used between solar panel and inverter that efficiently
amplify the 80 V PV arrays output into 400 V DC, which is then transformed into line frequency (50Hz)
sinusoidal ac 280V rms voltage by the inverter and thereby reducing the system losses and ensuring high
voltage gain and efficiency. The simulation results show that the proposed photovoltaic inverter trace the
maximum power of solar module and then converts it to a high quality ripple free sinusoidal ac power.
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ABSTRACT
One of the most important issues in the field of Natural Language Engineering is Word Sense Disambiguation
(WSD).Gurumukhi or more commonly known as Punjabi, is world’s 12th most widely spoken language and this
language is morphologically rich. But surprisingly, there are relatively less efforts in the field of computerization
and development of lexical resources of this language. It is therefore motivating to develop a corpus of Punjabi
Language that will help in tagging the sense of the words.The availability of sense tagged corpora contribute a lot
in advances in WSD. Most accurate WSD systems use supervised learning algorithm to learn contextual rules or
classification models automatically from sense-annotated examples, like Naïve Bayes, k-NN and Support Vector
Machine (SVM) classifiers have shown high accuracy in WSD. The majority of work on WSD is focused on English
and other European languages and standard test corpora are available for these languages. The lack of such
standards put a major hindrance on WSD research for Punjabi and other Regional Indian languages. Thus, this
defines the objective of this survey.

Keywords : Word Sense Disambiguation(WSD), WSD in Punjabi, Knowledge- Methods, Supervised
disambiguation

I INTRODUCTION
Ambiguity is the quality of being open to more than one interpretation. All the Natural Languages known to us are
full of ambiguous words i.e. the words have more than one meaning and this can be understood in the context in
which they are being used. But as humans know in which context the particular word is being used, they understand
the zest of it. Consider the following example:
i.

The yogi is praying near the bank.

ii.

The bank is closed on Sunday.
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In the above sentences, the word “bank” is common in both the sentences.For humans, it is easy to comprehend that
the word “bank” in the first sentence refers to the river bank, whereas in the second sentence it refers to institution
that offers services like safekeeping and lending of money.
This is not the case when the interpretation is to be made by a machine. The machine will only be able to understand
the right context if it has a set of predetermined rules or meaning or set of meanings associated with that word.
In a similar fashion, all the languages have this sort of ambiguity which is difficult for the machine to detect easily.
In our language of study, Gurumukhi, popularly known as Punjabi, we too have many ambiguous words. Consider
the word, ਉੱਤਰ.
Table-1 Examples of ambiguous word“ਉੱਤਰ”

The word “ਉੱਤਰ”, is common in all the four sentences and convey different meanings in all of the above. It is easier
for a human to differentiate that in which context the word is being used. For example, in the first sentence the word
means climbing down, in the second sentence it means answer, in the third sentence it means direction and in the
last sentence it means dislocation of bone.

The study of Word Sense Disambiguation (WSD) has become a pivotal point in Natural Language Processing
(NLP). In order for a machine to interact i.e. understand, interpret and speak, to humans, the machine needs precise,
unambiguous and highly-structured set of rules. And for this WSD is imperative and so is its study to enable
machines to use natural languages.

II SEARCH METHODS
This section explains in detail the procedure that was followed in order to study the various techniques that have
been used in Gurumukhi Word Sense Disambiguation.

2.1 Search questions
In this review we have tried to analyze the work that has been done in Punjabi Language for Word Sense
Disambiguation [1, 2]. The following are the research questions which were kept in mind while going through the
various papers on the given subject:
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i.

Which all techniques exist in WSD?

ii.

Which all techniques have been used in Punjabi WSD?

iii.

Which all techniques can be implemented to give good results for Punjabi WSD?

iv.

Can combining of techniques yield better results?

2.2 Sources of information
Keeping in view the recommendations enlisted in Kitchenham’s guidelines [3], the search was carried out via
electronic sources. The following are the list of databases used for the same:
i.

ACM Digital Library (www.dl.acm.org)

ii.

Springer (www.springer.com)

iii.

IEEE Xplore (www.ieeexplore.ieee.org)

iv.

Academia (www.academia.edu)

v.

CiteSeerX (www.citeseerx.ist.psu.edu)

vi.

ResearchGate (www.researchgate.net)

vii.

Association for the Advancement of Artificial Intelligence (www.aaai.org)

viii.

Association for Computational Linguistics (www.aclweb.org)

Word Sense Disambiguation has generated a huge amount of response from researchers and so the electronic
databases are in abundance with the papers available on this topic. In order to streamline the search, the databases
were limited to those mentioned above.

2.3 Search criteria
Initial search criteria were broad in order to include articles with different use of terminology. The keywords used
were <WSD techniques>, <Knowledge-based PunjabiWSD>, <Supervised PunjabiWSD>, <Unsupervised Punjabi
WSD>. The start year was set to 2001as before that not much work has been done related to Punjabi language in the
domain of Word Sense Disambiguation.

2.4 Paper selection
The papers were screened through a three-stage process. In the first stage the papers were shortlisted based on titles.
In our case, the number of irrelevant papers is very large as the topic “word sense disambiguation” is a new topic
and a very active area of research. A number of techniques are implemented in various languages like English,
European languages, Spanish, Dutch, Indian regional languages, like Hindi, Punjabi, Bengali [4, 5], to name a few.
In the second stage, the information in abstracts were analyzed and the papers were classified based on Knowledgebased and Corpus-based techniques used in English and Indian regional languages.
In the third stage, the papers were selected based on full text. And by following this procedure, we shortlisted 23
papers to provide the ground work required for research in the area of WSD techniques used in Punjabi.
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Figure 1: Paper selection procedure[6]

III RESULTS AND DISCUSSIONS
The data set or knowledge bank is crucial for WSD. We can broadly categorized it in two – structured resources [7]
(which include thesauri, machine-readable dictionaries and ontologies)[8, 9] and unstructured resources (which
includes corpora – raw and sense-annotated, collocation resources) [7].
The Word Sense Disambiguation (WSD) has three conventional approachesas discussed below:

3.1 Knowledge-based Disambiguation
These rely primarily on dictionaries, thesauri, and lexical knowledge bases to infer the senses of the words in
context. A simple approach used here is that of overlap of sense definition, more popularly known as Lesk
Algorithm. The Lesk algorithm[10] is based on the hypothesis that given a two-word context, the senses of the target
word whose definition has the highest overlap is assumed to be the correct[11].
A significant amount of work has been done in Punjabi using Lesk Algorithm [12, 13, 14]. Enhancements in the
base algorithm have been made and the results are very promising.

3.2 Supervised Disambiguation
These use machine-learning techniques for inducing a classifier from manually sense-annotated data sets. Some of
the popular supervised techniques are decision list, decision trees, Naïve Bayes [15, 16, 17], neural networks,
instance-based learning and Support Vector Machines (SVM)[18, 19]. Although Naïve Bayes and SVM are very
popular techniques and have implemented for various languages giving excellent results but no work has been done
in Punjabi Language.
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3.3 Unsupervised Disambiguation
These approaches are “based on the idea that the same sense of a word will have similar neighboring words. They
are able to induce word senses from input text by clustering word occurrences and then classifying new occurrences
into the induced clusters” [7].The techniques which come under this are content clustering, word clustering and cooccurrence graphs. These techniques are being used for English language [20] but again no work is done in Punjabi
language.
Table-2 Number of papers using a given approach for Punjabi WSD
Approach

#

Lesk Algorithm

5

Walker Algorithm

1

Naïve Bayes

8

SVM

2

Instance-based learning

2

Unsupervised

1

Combination of

5

approaches

IV CONCLUSIONS
The survey has revealed that although a lot of work has been done in digitally advanced languages, such as English,
but relatively less work has been done in Indian Languages, and one such language is Punjabi. The two important
approaches used in WSD are knowledge-based disambiguation and supervised disambiguation. Algorithms such as
Lesk’s Algorithm, Walker’s algorithm, etc have been popular among researchers under knowledge-based approach.
A considerable amount of work has been done in Punjabi language as well using Lesk Algorithm. The knowledge
set used in this case is also limited to structured resources. Not much work has been done in Punjabi using
unstructured resources i.e. corpora. The primarily reason being lack of availability of sense-tagged corpora.
Also relatively less work has been done on supervised disambiguation for Punjabi Languages. Algorithms such as
Naïve Bayes, n-grams, SVM, etc can be thus used which would yield better results for Punjabi Language and will
help in building the corpora.
Combining of techniques has yielded brilliant results in other languages [21], so if similar conceptswill be
implemented for Punjabi language as well then results will be better too.
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ABSTRACT
Feature selection involves identifying a subset of the most useful features that produces compatible results as the
original entire set of features. A feature selection algorithm may be evaluated from both the efficiency and
effectiveness points of view. While the efficiency concerns the time required to find a subset of features, the
effectiveness is related to the quality of the subset of features. Based on these criteria, a fast clustering-based feature
selection algorithm (FAST) is proposed. Duplicate detection is the process of identifying multiple representations of
same real world entities. Today, duplicate detection methods need to process ever larger datasets in ever shorter
time: maintaining the quality of a dataset becomes increasingly difficult. The algorithm maximizes the gain of the
overall process within the time available by reporting most results much earlier than traditional approaches.
The FAST algorithm works in two steps. In the first step, features are divided into clusters by using graph-theoretic
clustering methods. In the second step, the most representative feature that is strongly related to target classes is
selected from each cluster to form a subset of features. Features in different clusters are relatively independent; the
clustering-based strategy of FAST has a high probability of producing a subset of useful and independent features.
To ensure the efficiency of FAST, the efficient minimum-spanning tree (MST) clustering method is adopted.

Keywords: Clustering, Feature subset selection, Minimum Spanning Tree, T-Relevance, FCorrelation.

I. INTRODUCTION
Data are among the most important assets of a company, but due to data changes and sloppy data entry, errors such
as duplicate entries might occur, making data cleansing and in particular duplicate detection indispensable.
However, the pure size of today’s datasets renders duplicate detection processes expensive. This project identifies
most duplicate pairs early in the detection process. Instead of reducing the overall time needed to finish the entire
process, progressive approaches try to reduce the average time after which a duplicate is found. Early termination in
particular then yields more complete results on a progressive algorithm than on any traditional approach.
With the aim of choosing a subset of good features with reverence to the target concepts, feature subset is an
efficacious way for reducing dimensionality, abstracting extraneous data, incrementing learning precision, and
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amending result comprehensibility. Many feature subset selection methods have been proposed and studied for
machine learning applications. They can be divided into four broad categories: the Embedded, Wrapper, Filter, and
Hybrid approaches[1]. The embedded methods incorporate feature selection component of the training process and
are conventionally concrete to given learning algorithms, and consequently may be more efficient than the other
three categories. Traditional machine learning algorithms like decision trees or artificial neural networks are
examples of embedded approaches. The wrapper methods utilize the predictive accuracy of a predetermined learning
algorithm to determine the goodness of the selected subsets, the precision of the learning algorithms is customarily
high. However, the generality of the selected features is inhibited and the computational intricacy is immensely
colossal. The filter methods are independent of learning algorithms, with good generality. Their computational
complexity is low, but the accuracy of the learning algorithms is not ensured. The hybrid methods are a combination
of filter and wrapper methods by using a filter method to reduce search space that will be considered by the
subsequent wrapper. They mainly focus on combining filter and wrapper methods to achieve the best possible
performance with a particular learning algorithm with homogeneous time complexity of the filter methods.
The wrapper methods are computationally extravagant and incline to over fit on small training sets [1]-[9]. The filter
methods, in addition to their generality, are usually a good choice when the number of features is very large. Thus,
focus will be on the filter method in this report. With respect to the filter feature selection methods, the application
of cluster analysis has been demonstrated to be more effective than traditional feature selection algorithms. In cluster
analysis, graph-theoretic methods have been well studied and used in many applications. Their results have,
sometimes, the best agreement with human performance. The general graph-theoretic clustering is simple: Compute
a neighborhood graph of instances, then delete any edge in the graph that is much longer/shorter than its neighbors.
The result is a forest and each tree in the forest represents a cluster.
In the proposed study, a graph theoretic clustering method has been applied to features. In particular, the minimum
spanning tree (MST) predicated clustering algorithms is adopted because it is assumed that data points are grouped
around centers or dissevered by a customary geometric curve and have been widely utilized in practice.
Based on the MST method, a Fast clustering-bAsed feature Selection algoriThm (FAST) is proposed. The FAST
algorithm works in two steps. In the first step, features are divided into clusters by using graph-theoretic clustering
methods. In the second step, the most representative feature that is strongly related to target classes is selected from
each cluster to form the final subset of features. Features in different clusters are relatively independent; the
clustering-based strategy of FAST has a high probability of producing a subset of useful and independent features
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II REVIEW OF LITERATURE
Table No. 2.1: Comparative Study

Sr.

Paper

Author

No

Name

Name

Technology
/

Advantages

Disadvantages

Algorithm
1.Improve the performance
of

A Fast Clustering-Based
01

Feature Subset Selection

Qinbao Song, Jingjie Ni

Algorithm for High

and Guangtao Wang

The classifiers.
FAST

2.Efficiently and effectively

--

deal with both irrelevant and

Dimensional Data [1]

redundant features, and
obtains

Fast Correlation Based
02

Filter (FCBF) with a
Different Search Strategy
[1]

1. FCBF compares only
Baris Senliol, Gokhan
Gulgezen1 , Lei Yu2 and

FCBF

Zehra Cataltepe

individual features with each

Cannot detect

other.

some features.

2. Select fewer features with
higher accuracy.
1. Fixed number of
clusters can make
it difficult to
predict.
2. Does not work
well with non-

An efficient k-means
clustering algorithm:
03

analysis and
implementation [14]

1. K-Means produce tighter
T. Kanungo

K-MEAN

clusters.
2. Fast, robust and easier to
understand.

globular clusters.
3. Different initial
partitions can
result in different
final clusters.
4. It does not work
well with clusters
(in the original
data) of Different
size and Different
density.
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04

A Simulated Annealing-

Sanghamitra

Based Multiobjective

Bandyopadhyay

Optimization Algorithm

Simulating

Accuracy, Useful for small

Single feature for

Annealing

datasets

Single turn.

Suitable for very large

Accuracy is not

features.

Guaranteed.

[15]
Clustering Approach to
05

Collaborative Filtering

Emir Cogo and Dzenana

Using

Donko

Filter
Approach

Social Networks [16]

III EXISTING SYSTEM
The embedded method incorporate feature selection as a part of the training process and are usually specific to given
learning algorithms, and therefore may be more efficient than the other three categories. Traditional machine
learning algorithms like decision trees or artificial neural networks are examples of embedded approaches. The
wrapper methods use the predictive accuracy of a predetermined learning algorithm to determine the goodness of the
selected subsets, the accuracy of the learning algorithms is usually high. However, the generality of the selected
features is limited and the computational complexity is large. The filter methods are independent of learning
algorithms, with good generality. Their computational complexity is low, but the accuracy of the learning algorithms
is not guaranteed. The hybrid methods are a combination of filter and wrapper methods by using a filter method to
reduce search space that will be considered by the subsequent wrapper. They mainly focus on combining filter and
wrapper methods to achieve the best possible performance with a particular learning algorithm with similar time
complexity of the filter methods.
Limitations:


Lacks speed



Cannot detect some features.



Performance Related Issues

The generality of the selected features is limited and the computational complexity is large.
The accuracy of the learning algorithms is not guaranteed.
So the focus of our new system is to enhance the throughput for any basis to eliminate the data security lacks therein
and make a system prominent handler for handling data in an efficient manner.

IV. PROPOSED SYSTEM
Feature subset selection can be viewed as the process of identifying and removing as many irrelevant and redundant
features as possible. This is because irrelevant features do not contribute to the predictive accuracy and redundant
features do not redound to getting a better predictor for that they provide mostly information which is already
present in other feature(s). Of the many feature subset selection algorithms, some can effectively eliminate irrelevant

357 | P a g e

features but fail to handle redundant features yet some of others can eliminate the irrelevant while taking care of the
redundant features. Overall the system will be effective in generating more relevant and accurate features which can
provide faster results. To remove irrelevant features and redundant features, the FAST [14] algorithm has two
connected components. Irrelevant feature removal and redundant feature elimination are the two most important
aspect of FAST Algorithm. The irrelevant feature removal is straightforward once the right relevance measure is
defined or selected, while the redundant feature elimination is a bit of sophisticated. In our proposed FAST
algorithm, it involves 1) the construction of the minimum spanning tree from a weighted complete graph; 2) the
partitioning of the MST into a forest with each tree representing a cluster; and 3) the selection of representative
features from the clusters.
Advantages:
Good feature subsets contain features highly correlated with (predictive of) the class, yet uncorrelated with (not
predictive of) each other.
The efficiently and effectively deal with both irrelevant and redundant features, and obtain a good feature subset.
Generally the algorithm achieves significant reduction of dimensionality by selecting only a small portion of the
original features.
Generally the algorithm is also used for increasing learning accuracy and improving result comprehensibility.

V. PROPOSED SYSTEM DESIGN

Figure No. 5.1: System Flow
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Algorithm:
Algorithm 1: FAST
inputs: D(𝐹1, 𝐹2, ..., 𝐹𝑚, 𝐶) - the given data set

𝜃- the T-Relevance threshold.
output: S - selected feature subset .
//==== Part 1 : Irrelevant Feature Removal ====
1

for i = 1 to m do

2

T-Relevance = SU (𝐹𝑖, 𝐶)

3

if T-Relevance >𝜃then

4

S = S ∪ {𝐹};

//==== Part 2 : Minimum Spanning Tree Construction ====
5

G = NULL; //G is a complete graph

6

for each pair of features {𝐹′𝑖, 𝐹′}⊂Sdo

7

F-Correlation = SU (𝐹′,′𝑗 )

8

𝐴𝑑𝑑𝐹′𝑖𝑎𝑛𝑑/𝑜𝑟 𝐹′ with F-Correlation as the weight of the corresponding edge;

9

minSpanTree = Prim/Kruskal(G); //Using Prim/Kruskal Algorithm to generate the min spanning tree

//==== Part 3 : Tree Partition and Representative Feature Selection ====
10

Forest = minSpanTree

11

for each edge Ei,j∈Forestdo

12

if SU (𝐹′,′𝑗 ) < SU(𝐹′𝑖, C) ∧SU(𝐹′𝑖, 𝐹′𝑗)<SU(𝐹′j, C) then

13

Forest = Forest − Eij

14

S=𝜙

15

for each tree Ti∈Forestdo

16

FjR=argmax𝐹𝑘∈𝑇𝑖SU(𝐹′k, C)

17

S = S ∪ {F jR};

18

return S

The major amount of work for Algorithm 1 involves the computation of 𝑆𝑈 values for T-relevance and FCorrelation, which has linear complexity in terms of the number of instances in a given data set. The first part of the
algorithm has a linear time complexity (𝑚) in terms of the number of features 𝑚. Assuming (1 ≤ 𝑘≤ 𝑚) features are
selected as relevant ones in the first part, when 𝑘= 1, only one feature is selected. Thus, there is no need to continue
the rest parts of the algorithm, and the complexity is ( 𝑚). When 1 <𝑘≤ 𝑚, the second part of the algorithm firstly
constructs a complete graph from relevant features and the complexity is 𝑂(𝑘2), and then generates a MST from the
graph using Prim algorithm whose time complexity is 𝑂(𝑘2). The third part partitions the MST and chooses the
representative features with the complexity of (𝑘). Thus when 1 <𝑘≤ 𝑚, the complexity of the algorithm is (𝑚+𝑘2).

359 | P a g e

This means when 𝑘≤√ 𝑚, FAST has linear complexity (𝑚), while obtains the worst complexity (𝑚2) when 𝑘= 𝑚.
However, 𝑘is heuristically set to be ⌊ √𝑚lg𝑚⌋in the implementation of FAST. So the complexity is (𝑚lg2𝑚), which
is typically less than (𝑚2) since 𝑙𝑔2𝑚<𝑚. This can be explained as follows. Let ( 𝑚) = 𝑚− lg2𝑚, so the derivative

𝑓′(𝑚) = 1 − 2 lg𝑒/𝑚, which is greater than zero when 𝑚>1. So (𝑚) is a increasing function and it is greater than (1)
which is equal to 1, i.e., 𝑚>lg2𝑚, when 𝑚>1. This means the bigger the 𝑚is, the farther the time complexity of
FAST deviates from (𝑚2). Thus, on high dimensional data, the time complexity of FAST is far more less than (𝑚2).
This makes FAST has a better runtime performance with high dimensional data.
Mathematical Model:
H(X) is the entropy of a discrete random variable X. Let (x) be the prior probabilities for all values of X, then (X) is
defined by,

Gain (X | Y) determines the amount by which the entropy of Y decreases. It is given by,
Gain (X | Y) = H(X) – H(Y)
= H(Y) – H(X)
Where, H(X | Y) is the conditional entropy and is calculated as,

Where, X is a Feature and Y is a Class.
The symmetric uncertainty (SU) is defined as follows,
2 * Gain (X / Y)
SU(X,Y) =
H(X) + H(Y)
Given that (X, Y)be the symmetric uncertainty of variables X and Y, the relevance T-Relevance between a feature
and the target concept C, the correlation F- Correlation between a pair of features, the feature redundancy FRedundancy and the representative feature R- feature of a feature cluster can be defined as follows. T-Relevance The relevance between the feature Fi ∈ F and the target concept is referred to as the T-Relevance of Fi and C, and
denoted by SU (Fi,C). If SU (Fi,C) is greater than a predetermined threshold 𝜃,Symmetric Uncertainty of each
Feature is greater than the T-Relevance threshold is checked.
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VI. RESULT

Figure No. 6.1: Home Page

Figure No. 6.3: Report

Figure No. 6.5: MST by Prim’s

Figure No. 6.2: Database Uploading

Figure No. 6.4: Relevant Features

Figure No. 6.6: MST by Kruskal’s
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Figure No. 6.7: Cluster’s

VII. ANALYSIS

Figure No. 7.1: Analysis

VIII FUTURE SCOPE
For the future it is planned to explore different types of correlation measures, and study some formal properties of
feature space.
Different correlation measure along with fuzzy logic can be included in the present algorithm. Symmetric
Uncertainty can be extended for extracting the feature subset selection.

IX. CONCLUSION
This paper explains about the feature subset selection. In the proposed algorithm, a cluster consists of features. .
Each cluster is treated as a single feature and thus dimensionality is drastically reduced.
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Generally, the proposed algorithm obtained the best proportion of selected features, the best runtime, and the best
classification accuracy.
A novel clustering-based feature subset selection algorithm for high dimensional data is presented. The algorithm
involves removing irrelevant features, constructing a minimum spanning tree from relative ones, and partitioning the
MST and selecting representative features.
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ABSTRACT
In the current years, evolution of sensor systems not only provide more accuracy and resolution but also
decreasing the size and power consumption. FPGAs are reprogrammable silicon chips and can configure these
chips to implement custom hardware functionality without ever having to pick up a breadboard.Field
Programmable Gate Array (FPGA) providing the sensor systems new capabilities with different functions likes
self-diagnosis, signal processing, communications in a WSN, etc. This paper reviews the Field Programmable
Gate Array (FPGA) and also focus on FPGA-based systems. This paper has overview of FPGA in the previous
recent years.

Keywords:WSN, FPGA, reprogrammable, signal processing.

I.

INTRODUCTION
In the modern electronics and communication, Processing capabilities in sensor nodes are typically based on
Digital Signal Processors (DSPs). For the different needs developer needs programmable or re- programmable
microcontrollers. Field Programmable Gate Arrays (FPGAs) provides specific hardware technology, which can
also be reprogrammable thus providing a reconfigurable sensor system. Field Programmable Gate Arrays
(FPGAs) architectures allow not only implementation of simple combinational and sequential circuits, but also
the inclusion of high-level soft processors, and also provide different benefits to the user like performance,
customization, time to market, obsolescence mitigation, reliability, component and cost reduction and hardware
acceleration. FPGA embedded processors use FPGA logic elements to build internal memory units, data and
control busses, internal and external peripheral and memory controllers[3].
Field Programmable Gate Array (FPGA) devices and high-level hardware development languages represent a
new and exciting addition to traditional research tools, where simulation models can be evaluated by the direct
implementation of complex algorithms and processes [8]. Field-programmable gate arrays (FPGAs) are drawing
ever increasing interest from designers of embedded wireless communications systems [9]. The FPGA
architecture consists of three types of configurable elements IOBs (provide a programmable interface between
the CLBs and the device’s external package pins), Configurable Logic Block i.e. CLBs (programmable logic
blocks of FPGA are called Configurable Logic Block) and Resources for interconnection [6].Also FPGA-based
hardware emulation and rapid prototyping have become an attractive solution, which can run up to 106 times
faster than software simulation at the same level of modeling complexity [10].Figure 1 shows Basic FPGA
structure, which consists of an array of programmable logic blocks of potentially different types, including
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general logic, memory and multiplier blocks. These blocks are surrounded by a programmable routing fabric
that allows blocks to be programmable (term means an ability to program a function into the chip after silicon
fabrication is complete) interconnected. labeled I/O in the figure are the arrays, which is surrounded by
programmable input/output block that connect the chip to the outside world [7].

I/O
BLOCK

Fig. 1
Basic
FPGA
structure
[7]

II.

Rel
ate
d

LOGIC
BLOCK

MEMORY
BLOCKBLOCK

MULTIPLEXER

Wo
rk
Suma G. S [1] presents develop FPGA based 16 channel high speed Data Acquisition System with Ethernet
interface.This system consists of Analog Multiplexer, Buffer, and Analog to Digital Converter, Level
Translator, DPRAM, Ethernet Controller and 16 bit processor implemented in FPGA with VHDL as shown in
the figure 2. In this system input data will acquired through 16 channels and in the first Analog Multiplexer will
given for Analog to Digital converter, where multiplexer select lines are generated according to the input from
data is to be acquired. Buffer is used to store the digital data. In the third block i.e. analog to digital converter
AD7892 multiplexed input signals are digitalized and translated to the new voltage level and in the next step,
level translation is used to make the input voltage compatible to the FPGA. These compatible voltage inputs are
stored in the DPRAM. Design of control unit on FPGA consists of 16 bit processor (16 bit separate data bus for
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input and output and also has 64K address space), RAM (it is required for the storing of the program as well as
data and implemented as 2048 X 16 supporting synchronous read and write operations in VHDL with 11
address lines), ROM (is implemented as 2048 X 16 supporting read operations in VHDL with 11 address lines),
Buffer (The buffer multiplexes the internal input and output data line, to form multiplexed IO lines externally
and also it de-multiplexes the external IO lines to form separate input and output data lines to use internally) and
address decoder (decoder module having the input read, write and address lines signal which are generated from
CPU).

Analog
Multiplexer
HI546

Analog to
Digital
Converter
AD7892

Buffer
LM
118

Level
Translator
SN 74245

DPRAM
CY7C
28V

16 Bit
Processor
FPGA APA
300

EthernetC
ontroller
AX88796

Fig.2 Block diagram of Proposed Design [1].

Piyush V. Savaliya et al. [2] presents FPGA Based Real Time Bluetooth Communication for Tele health;
because FPGA based embedded systems have faster processing capability, low powerusage and is
reconfigurable according to necessity. This proposed system presents the design and implementation of the

realtime remote monitoring using Bluetooth between FPGA based embedded system and android smart phones.
Figure 3 shows the block diagram of system implementation and the proposed system consist of a hardware and
software part. Hardware part consists of distinctive sensors (like LM35 as temperature sensor, MQ-7 as smoke
sensor and XA001 as heartbeat sensor), FPGA (XC3S100E is also a FPGA and having high clocking speed and
great interfacing feature which will berequired for sensors and Bluetooth module), Bluetooth module and
android Smartphone. Here The output of LM35D temperature sensing element is in voltage and is applied to the
ADC0808, which regenerate to the digital equivalent and is then processed by the FPGA that shows the
temperature value, Similarly, for smoke sensing element also. Software part consists of Xilinx ISE (it provides
is a design environment for FPGA. It is used for circuit synthesis and design while the models logic simulator is
used for system level testing) and android studio.

Smoke
test

Temp
Sensor
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Signal
Condition
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0808

FPGA
XC3S100E

Android
Smartphone

Fig.3 Block diagram of system implementation [2].
Davinder Pal Sharma [4] provides FPGA based Data Scrambler for Ultra-Wideband Communication Systems,
these systems not only provide transfer data from a rate of 110Mbps to 480Mbps in realistic multipath
environment but also they consume very little power and silicon area. Synchronization plays very critical role in
this type of system, for this problem scrambler is used. Scrambler for UWB communication systems has been
modeled and simulated using Matlab and Xilinx’s System Generator for DSP. Data scrambler is generally made
up of linear sequential filters with feedback paths, counters, storage elements and peripheral logic in their
discrete form. Figure 4 shows the Basic structure of a data scrambler.

h1

h2

h(m-1)

hm

X(n)

D

D
y(n-1)

D
y(n-2)

y(m-n)

y(n)
Fig.4 Basic structure of a data scrambler [4]
S. Thanee S. et al [5] proposed a data acquisition systemwith high speed USB interface using FPGA chip as
themain processing unit. Figure 5 shows the overall proposed system, which contains the four different ADC
(analog to digital converter) sensors with four different protocols: Parallel, SPI, I2C and One-Wire, and FPGA
processing unit i.e. EP1K10TC144-3(supports the power supply at 3 levels, which are 5V, 3.3V and 2.5V and
maximum operating frequency is 180 MHz). The FPGA collects the individual data from all ADC sensors and
processes it individually. After that it produces a stream of data through the output USB port. A specific
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application program is written to control the PC and also having a function to communicate to the FPGA so that
the PC could prepare itself for the data transfer. The PC will check the FPGA for data availability on the system
and it will send a set of the instructions to the FPGA for getting these data from USB port.
Parallel

A/D

Relay Set

SPI

A/D

FPGA

USB

EP1K50TC144-3

I2C

A/D

One-Wire

A/D

Fig.5 Overall system diagram [5].
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IV. CONCLUSION
FPGA devices have reached a high level of development that puts them in competition with the traditional
application specific integrated circuits (ASICs). Field Programmable Gate Array (FPGA) providing the sensor
systems new capabilities with different functions likes self-diagnosis, signal processing, communications in a
WSN, etc. This paper reviews the Field Programmable Gate Array (FPGA) and also focus on FPGA-based
systems.
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ABSTRACT
Inthis research, stone powder obtained from stone crushing plant were used for stabilization of clayey soil with
addition of lime. Fine powder of stone and clayey soil with lime are mix with different rate of proportion. Thus
the improvement of using stone powder and lime in stabilizing clayey soil is investigate in laboratory. The
stabilization of clayey soil with stone powder is a better way for construction of road way and railway lines.
Stone powder has a unique composition which justifies the need for research to study the feasibility of using
stone powder for clay soil improvement. The powder contains bassanite (Ca So4 ½ H2 O ), Calcite (CaCO3 ). The
soil sample in natural state when mixed with different percentage of stone powder and lime were used for
laboratory tests that includes atterbergs limit test ,specific gravity test, grain size analysis , standard proctor
compaction test , unconfined compression test , California bearing ratio test. The result shows significant
reduction in plasticity and change the optimum moisture content and maximum dry density of clayey soil with
increasing percentage of stone powder and lime content. Also the result shows that the addition of stone powder
and lime has significant effect on clayey soil.

Keywords; Soil Stabilization, Stonepowder, Lime, Clayey Soil, Strength, CBR Test

I.INTODUCTION
Preconstruction treatment of soft and weak deposit is necessary to ensure the safety and stability of building,
pavement and infrastructure. The conventional method of soil stabilization is to remove the weak soil and
replace with stronger material.The stabilization process aim to increasing the soil strength and reducing its
permeability and compressibility. The stabilization process may include mechanical, chemical, electrical or
thermal processes. The processes used depend on the type of soil at site, the time available to execute the project
and the stabilization cost compared to the overall cost of the project.
Expansive soil possesses great threat for the construction of buildings due to its less characteristic shear strength
and high swelling and shrinkage characteristics. Problematic soils, especially expansive soil deposits are
considered to be a potential natural hazard, which can cause extensive damage to structures if not adequately
treated. Stone powder may improve the engineering properties of clayey soil. The paper presents of summary of
a research project investigating one of the alternatives to improve soil.Especially the paper presents result of
laboratory investigation of the stabilization properties of clayey soil mixed with stone powder and lime.
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In recent years, environment issue have driveninterest to utilize industrial waste product as a alternative
construction materials. The well-established industrial waste product such as fly ash, slag, rice husk ash, waste
stone powder have been obtained and mixed with lime and cement to improve the geotechnical properties of
soil. The study aims to investigate the laboratory study of mixed material of clay, lime and stone powder by
stabilizing the soil. In general, the main issues associated with quarrying and stone production are:

1) Heavy metals in stone powder are not soluble in water.
2) Stone powder waste disposal reduces the area of fertile land.
3) Consumption of large amount of fresh water
4) Increase in ph. value and impact of flora, fauna soil.
5) High impact on air quality, ground water and surface water
6) Fine suspended solids cause respiration problems

II LITRETURE REVIEW
Very little information has been published on stabilization of clayey soil using stone powder and lime Bilgin et
al (2012), investigated the usability of waste marble dust as an additive material in industrial brick. They
concluded that addition of marble dust as an additive had positive effect on physical chemical and mechanical
strength of the produced industrial brick.
Soil stabilization is the process of improving the engineering properties of the soil and thus making it more
stable. It is required when soil available for construction is not suitable for the intended purpose. In the broad
sense, stabilization includes compaction, pre-consolidation, drainage and many other such processes.
Stabilization is the process of blending and mixing materials with a soil to improve certain properties of the soil.
The process may include the blending of soils to achieve a desired gradation by the mixing of commercially
available additives that may alter the gradation, texture or plasticity, or act as a binder for cementation of the
soil. Soil stabilization is used to reduce the permeability and compressibility of the soil mass in earth structures,
to reduce the swell in case of expansive soils and to increase its shear strength. Soil stabilization is required to
increase the bearing capacity of foundation soils.
Stone slurry waste is a one of the newest additives and many studies about using stone dust in soil improvement
have been done. The use of stone slurry in some talented fields such as soil improvement, seepage and grouting
will offer great advantages in geotechnics.
Stone slurry is the by-product material generated by cutting and shaping of building stones in cutting plants the
water used for cooling up the cutting saw flows out carrying very fine suspended particles as high viscous liquid
known as stone slurry. For stabilization we use stone slurry with cement because cement increases its
cementaneous properties of soil.
Some of the investigative studies in which stone slurry has been used are described below:

III .REVIEW OF LITERAURE
Roobhakhshan and Kalantari (2013) conducted consistency limit, standard compaction test, unconfined
compressive test and CBR test and concluded that there is remarkable influence on strength and CBR value at
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1% lime + 6% waste stone powder for CBR and 7% lime + 6% waste stone powder for U.C.S which are
optimum percentage.
Sabat (2012) conducted series of tests and concluded that addition of quarry dust decreases Liquid limit, Plastic
limit, Plasticity index, Optimum moisture content, Cohesion and increases shrinkage limit, Maximum dry
density, Angle of internal friction of expansive soil.
Satyanarayana et al. (2013) conducted plasticity, compaction and strength tests on gravel soil with various
percentage of stone dust and found that by addition of stone dust plasticity characteristics were reduced and
CBR of the mixes improved. Addition of 25-35% of stone dust makes the gravel soil meet the specification of
morth as sub-base material.
Ali and Koranne (2011) presented the results of an experimental programmer undertaken to investigate the
effect of stone dust and fly ash mixing in different percentages on expansive soil. They observed that at
optimum percentages, i.e., 20 to 30% of admixture, the swelling of expansive clay is almost controlled and there
is a marked improvement in other properties of the soil as well. It is concluded by them that the combination of
equal proportion of stone dust and fly ash is more effective than the addition of stone dust/fly ash alone to the
expansive soil in controlling the swelling nature.
Bshara et al. (2014) reported the effect of stone dust on geotechnical properties of poor soil and concluded that
the CBR and MDD of poor soils can be improved by mixing stone dust. They also indicated that the liquid limit,
plastic limit, plasticity index and optimum moisture content decrease by adding stone dust which in turn
increases usefulness of soil as highway sub-grade material.
Mousa f. atom & magdi el-emam, (2011) ,using cutting stone slurry waste as a stabilizing material
withcohesive soil. Result indicate that mixing the cohesive soil with cutting stone slurry waste increased dry
density and decreased optimum water content also increased direct shear and unconfined strength significantly
due to addition of stone slurry to cohesive soil.
Al zboon & mahasneh, (2009),the use stone sludge as water source in concrete production has
insignificanteffect on compression strength, while it has a sharp effect on slump values.
Misra et al, (2008), the author using stone slurry powder in soil stabilization, production of bricks, tiles,mortars,
and self-compacting concrete.
Almedia et al, (2007),production of high performance concrete, the stone slurry powder used as a substituteof
fine aggregate in concrete production.

IV. MATERIAL USED
In this study, clayey subgrade soil is used with stone slurry waste to improve the CBR value of the clayey soil.
Index properties of clayey subgrade soil are determined as per relevant Indian Standard and classification of soil
is done on the basis of engineering properties of the soil.
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V. CLAYEY SOIL
Clayey soil consists of microscopic and sub microscopic particles derived from the chemical decompositions of
rocks. It contains a large quantity of clay minerals. It can be made plastic by adjusting the water content. It
exhibits considerable strength when dry. Clay is a fine grained and cohesive soil. The particle size is less than
0.002 mm. Organic clay contains finely derived organic matter and is usually dark grey or black in colour. It has
a conspicuous odour. Organic clay is highly compressible.
In clayey soils the absorbed water and particle attraction act such that it deforms plastically at varying water
contents. This cohesive property is due to presence of clay mineral in soils. Therefore the term cohesive soil is
used synonymously for clayey soils.

SAMPLE COLLECTION
Locally available clayey soil was collected from the fields of village Bhiwani Khera District
Kurukshetra. The depth of 0.35 to 0.47 m below the ground surface by using technique of disturbed
sampling and thoroughly hand sorted to eliminate the vegetative matters and pebbles

VI. STONE POWDER
It is the by product material generated by cutting and shaping of building stones in the stone cutting plants. The
water used for cooling up the cutting saw flows out carrying very fine suspended particles as high viscous liquid
known as stone slurry.
The chemical composition of stone slurry powder may vary depending on the origin of parent rocks. Basically,
the stone slurry powder is composed of calcite, as denoted by high content of CaO and loss of ignition.

SAMPLE COLLECTION
Stone powder will be collected from the stone cutting crusher Baniwala Khijrabad, Yamunanagar , Haryana.

VII. LIME
Lime is a calcium-containing inorganic material in which carbonates, oxides, and hydroxides predominate. In
the strict sense of the term, lime is calciumoxide or calciumhydroxide. It is also the name of the
natural mineral (native

lime)

CaO

which

occurs

as

a

product

of coalseamfires and

in

altered limestone xenoliths in volcanic ejecta.
These materials are still used in large quantities as building and engineering materials (including limestone
products, cement, concrete, and mortar), as chemical feedstock’s, and for sugar refining, among other uses.
Lime industries and the use of many of the resulting products date from prehistorictimes in both
the OldWorld and the NewWorld. Lime is used extensively for wastewatertreatment with ferroussulfate.
The rocks and minerals from which these materials are derived, typically limestone or chalk, are composed
primarily

of calcium

carbonate.

They

may

be

cut,

crushed,

or

pulverized

and

chemically

altered. Burning (calcination) converts them into the highly caustic material quicklime (calcium oxide, CaO)
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and,

through

subsequent

addition

of

water,

into

the

less

caustic

(but

still

strongly alkaline) slakedlime or hydratedlime (calcium hydroxide, Ca(OH)2), the process of which is
called slakingoflime. Lime kilns are the kilns used for lime burning and slaking

VIII. MIXING PROPORTIONS
Clayey Soil, stone powder, lime is to be mixed thoroughly to have a uniform and homogenous mixture. Sample
will be prepared using different combination of stone powder, lime and parent soil and different tests will be
conducted on the prepared samples and result will be compared with the original clay sample.
Sample 1:
Clayey soil =100%

Sample 2:
Clayey soil = 85%
Stone powder = 12%
Lime= 3%

Sample 3:
Clayey soil = 80%
Stone powder = 15%
Lime =5%

Sample 4:
Clayey soil = 75%
Stone powder = 18%
Lime=7%

IX. TESTING PROGRAMME
For obtaining the significant result we will conduct tests on specimens. These tests result gives
compressiveStrength, indirect tensile strength and natural absorption. These tests are:
A. Direct shear test: This test conducted on different percentage of additives. This percentage decided. By
using this test we can find shear strength parameters (C, φ) of soil with different percentage of additives.
B. Compaction test: The objective of this test is to determine the maximum dry density and optimum moisture
content at different percentage of additives and to use these results in the preparation of CBR specimens. The
standard proctor test results give the variation of dry density values with moisture contents for soil samples with
different percentage of additives.
C. CBR Test: the CBR test vales are commonly used in mechanistic design and as an indicator of strength and
bearing capacity of sub grade soil, sub base and base course material for use in road and airfield pavement.
D. Apart from these tests liquid limits test, plastic limit test, shrinkage limit test, grain size analysis and
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specific gravity test will be conducted on the parent clay and stabilizer as well as on the prepared samples.
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ABSTRACT
Load balancing is the process of distributing the total load to the individual node to improve resource
utilization and response time. This avoids the circumstances that some nodes are heavily loaded, some are less
work and idle. Here, the concepts of load balancing is used in Cloud Computing, for migrate the loads to
underloaded nodes or Vms(Virtual Machine) for effectively sharing the resources. Various types of load are
possible in cloud computing like CPU, memory, network load etc. By load balancing, it prevents the bottlenecks
of the system which may occur due to load imbalance. There are many load balancing algorithms studied using
simulation techniques enquire into the behaviour of large scale distributed systems and therefore introduces a
new simulation tool called CloudAnalyst used for simulating large scale applications in cloud computing. Here,
propose to implement existing algorithms like roundrobin, throttled load balancing and active monitoring load
balancer algorithms and are simulated in CloudAnalyst. Comparing these algorithms based on their response
time for their better performance and found that active monitoring load balancer algorithm have better
response time.

Keywords: Active Monitoring Algorithm, CloudAnalyst, Cloud Computing, Load Balancing,

RoundRobin Algorithm, Throttled Load Balancing Algorithm.

I. INTRODUCTION
Load balancing [1] helps to distribute the load from heavily loaded nodes to less loaded nodes. Therefore, no
single node is overloaded or underloaded. It ensures that all nodes in the system approximately equal amount of
work. So it can achieve optimal resource utilization, maximize throughput, minimum response time and avoid
overload. The concepts of load balancing applied in cloud computing to migrate the loads to underloaded nodes
or VMs for effectively sharing the resources.
The load balancing concept in cloud computing [2] [7] allows enterprise to manage application and workloads
demands from user by allocating resources among multiple servers. The heterogeneous environment is considered
[16], because of heterogeneous resource. So it behaves different and has different attribute and different response
time for any process. Although load balancing in cloud computing [11] is different from parallel computing. The
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architecture and implementation of load balancing process in cloud computing is different from others and
performs load balancing by the use of commodity servers. It provides for new opportunities and economies of
scale. Also, load balancing is the major issue in cloud computing paradigm due to elastic nature of cloud
computing and unpredictable behavior of user.
In load balancing[3], the ability to allocate the incoming load from user bases among the virtual machines, the
researchers proposed several load balancing algorithms such as RoundRobin, Throttled Load Balancing, Active
Monitoring Load Balancing etc. Here, propose to implement the existing algorithms and compare with each other
on the basis of response time and will find which algorithm is better. To assess the performance of load balancing
in cloud environment, cloud simulators play an important role as it is a challenging task to perform experiments
on the real cloud. The algorithms are implemented and simulate in CloudAnalyst, which is used for analysis of
the large scale applications which are running on cloud and it provided GUI to the users for easy understanding.
This paper is organized as follows: Section II focuses on the related work of existing load balancing algorithms,
Section III, about the CloudSimulator, Section IV, presents the Proposed Methodology, Section V,
Implementation Details is discussed, Section VI, presents the Result and Performance Analysis and Section VII,
Conclusion and Future work done in this paper.

II. RELATED WORK
LOAD BALANCING BASICS
Load balancing is used to distributing the load across multiple nodes for enhancing the overall performance of a
system. The current load balancing algorithms in cloud computing environment is not highly efficient. Load
balancing is very complex task today, because the users request arrival on server is not possible ie, we cannot
predict it. Each Vms [4] [8] has different specifications. So it is difficult to schedule the job and balance the
nodes. Recently, many research work done on load balancing. Load balancing mainly classified into two
categories, static load balancing and dynamic load balancing algorithms. Static load balancing algorithms mainly
defined in the design or implementation of the system. Dynamic load balancing algorithm considered only current
state of the system during load balancing. The existing algorithms are following:

Round Robin Load Balancing Algorithm: Round robin [12][14] is the most basic and least complex scheduling
algorithm. It works based on time quantum and each processor takes time quantum for sometime. It processes
in round form. In this, the datacenter controller assigns the requests to Vms on a rotational basis. The process
does notcomplete in given time, it waites for the last process and placed at the end of queue. The major issue is
that it cannot complete the processes, because sometimes some process are overloaded and it should be waited
in the waiting queue.
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Fig.1 RoundRobin Load Balancer
Throttled Load Balancing Algorithm: Throttled load balancing algorithm [5] contains index of virtual
machines and the states, which is available or busy. It finds the suitable VM for assigning a particular job. The
load balancer has a list of Vms. When a new request arrives, the load balancer assigned the request to first
available Vms for their allocation. If no Vms are available when the request comes, then all request are waiting
in queue for fast processing, and it returns -1 to the datacenter and this algorithm reduces the cost of usage.

Fig 2. Throttled Load Balancer
Active Monitoring Load Balancing Algorithm: In Active Monitoring Load Balancing Algorithm [15],
information about each VM is maintained along with the number of requests currently allocated to it. When a
new request arrives the least loaded VM is searched out from the available information. If there are more than
one then the first identified VM is selected. After the selection of VM, its id is send back to the DataCenter
controller to forward the request to the VM whose id has been identified. At times, multiple tasks are assigned to
a single VM which increases the complexity of the algorithm.
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Fig.3 Active Monitoring Load Balancer

III. CLOUD SIMULATOR
Cloud simulators [10] play an important role for performing large scale applications which are running on cloud.
This is a toolkit that supports both modeling and simulation of cloud computing based system and application
provisioning.
CloudSim: Cloudsim [13] is a simulation tool that allows developers to test

the performance of their

provisioning policies [9] with free of cost. And it is a library for the simulation of cloud scenarios. The primary
objective of cloudsim is to provide a generalized, extensible simulation framework that enables modeling,
simulation and experimentation of cloud computing infrastructures and application services. It is designed for the
researchers who are working on different set of problems to improve cloud computing technology.
CloudAnalyst: CloudAnalyst [6] is the extended version of CloudSim having the features of original
framework and also visualization capability. It is used for the analysis of the large scale applications that
running on cloud. It provides a GUI for the user to easy understanding of the simulation experiments. It is the
ability to define a simulation with a high degree of configurability and flexibility, and also also enables a
modeler to repeatedly execute simulations and to conduct a series of simulation experiments with slight
parameters variations in a quick and easy manner.
CloudAnalyst is the cloud simulator used for simulation for easy understanding.

IV. METHODOLOGY
Load balancing is used to distribute load from a larger processing nodes to smaller processing nodes for
improving the overall performance of system. In cloud computing environment, load balancing is required to
distribute the dynamic local workload evenly between all the nodes. It helps in fair allocation of computing
resource to achieve a high user satisfaction and proper resource utilization. High resource utilization and proper
load balancing helps in minimizing resource consumption. It helps in implementing fail over, scalability, and
avoiding bottlenecks. These all are performed by using load balancing algorithms in CloudAnalyst.
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Implemented Algorithms:
The existing load balancing algorithms used in this paper are:
RoundRobin Algorithm
a) Round RobinVmload Balancer maintains an index of VMs and state of the VMs(busy/available). At start all
VMs have zero allocation.
b) The datacentercontroller receives the user requests/cloudlets. It stores the arrival time and burst time of the
user requests. The requests are allocated to VMs on the basis of their states known from the VM queue. The
roundrobin vmloadbalancer will allocate the time quantum for user request execution.
c) The roundrobin vmloadbalancer will calculate the turn around time of each process. It also calculates the
response time and average waiting time of user requests. It decides the scheduling order.
d) After the execution of cloudlets, the VMs are de-allocated by the RoundRobinVmLoadBalancer
e) The datacentercontroller checks for new/pending/waiting requests in queue.
f) Continue from step 2.

Throttled Load Balancing Algorithm
a) Throttled VmLoad Balancer maintains an index table of VMs and the state of the VM(BUSY/AVAILABLE).
At start all VMs are available.
b) Data Center Controller receives a new request.
c) Data Center Controller queries the Throttled VmLoadBalancer for the next allocation.
d) ThrottledVmLoad Balancer parses the allocation table from top until the first available VM is found or the
table is parsed completely.
If found:
 The ThrottledVmLoadBalancer parses the VM id to the DataCenterController.
 The DataCenterController sends the request to the VM identified by that id.
 DataCenterController notifies the Throttled VmLoadBalancer of the new allocation.
 ThrottledVmLoadBalancer updates the allocation table accordingly.
If not found:
 The ThrottledVmLoadBalancer returns -1.
 The DataCenterController queues the request.
e) When the Vm finishes processing the request, and the DataCenterController receives the response cloudlet,
it notifies the ThrottledVmLoadBalancer of the VM de-allocation.
f) The DataCenterController checks if there are any waiting requests in the queue. If there are, it continues
from step 3.Continue from step 2.

Active Monitoring Load Balancing Algorithm
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a) Active Monitoring Load Balancer contains table of virtual machine parameters ie, id of VM, state ie, busy
or available and the no: of requests in the Vms. First, all Vms are in available state.
b) DataCenterController receives a new request.
c) DataCenterController queries the Active Monitoring LoadBalancer for the next allocation.
d) Applying Modified Active Monitoring Algorithm. This load balancer finds the available VM with least node.
e) If the available Vms with least node, that contain more than one, then it checks for thehighest priority of VM
and return that VM id to DCC and it updates the table.
f) DCC sends the request to the chosen available VM.

II. IMPLEMENTATION DETAILS
The implemented algorithms of load balancing are tested in a CloudAnalyst. CloudAnalyst include the cloudsim
library. Cloudsim is a code library based on Java. This library can be directly used by integrating with the JDK to
compile and execute the code.

Steps for implementation :
 Download and Install Eclipse, import CloudAnalyst into Eclipse.
 Run CloudAnalyst, automatically open the GUI for CloudAnalyst.
 Implement the algorithms into CloudAnalyst and run simulation.
 Setting all conditions for running simulation.

Fig. 1.

Fig. 2.

GUI of CloudAnalyst

Adding algorithm in CloudAnalyst
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III. RESULT
The main focus of this algorithm is on propose to implement load balancing algorithms like roundrobin, throttled
and active monitoring load balancer algorithms helps to provide high resource utilization and better response
time. These algorithms works in CloudAnalyst and comparing these algorithms based on their response time. The
experiments shows that Active Monitoring Load Balancer have the better response time than other algorithms.
When these algorithms simulates, only point variations produce in these algorithms. One of the variation results
of these 3 algorithms are shown below:

Fig3 Simulation results of RoundRobin Algorithm

Fig 4. Simulation results of Throttled load balancing

Fig 5. Simulation results of Active Monitoring load balancing

Fig. 3.

Output screen of simulation
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V. CONCLUSION
Load balancing helps to distributing the total load to the individual nodes to enhance resource utilization and
response time. It also avoids a situation where some of the nodes are heavily loaded while other nodes are idle or
doing very little work. Here, implemented the existing algorithms and compared the performance using the
simulator CloudAnalyst. The performance was compared based on Response time. Better response time was
shown for Active Monitoring Load Balancing algorithm in CloudAnalyst. However, these algorithms is efficient
for user requests load distribution among the virtual machines but it does not consider the virtual machines
reliability and energy awareness therefore the future work focuses on load distribution of users request along with
VM Reliability and VM energy awareness.
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ABSTRACT
Soil is the basic foundation for any civil engineering structures. It is required to bear the loads without failure. In
some places, soil may be weak which cannot resist the incoming loads for which soil stabilization is needed.
Numerous methods are available in literature for soil stabilization. But sometimes some of the methods like
chemical stabilization, etc., adversely affect the chemical composition of the soil. Geosynthetics is manmade
material used for soil stabilization; geogrid mesh may be introduced in the soil to increase the strength of the poor
soil. Geosynthetics is used in locations where shear stresses are generated because shearing stress between soil and
reinforcement which restrains the lateral deformation of the soil. To enhance the property of soil, Geosynthetics is
used which increases the bearing capacity and permeability of soil, and also reducing the settlement of soil. Fly ash
is mixed with soil to investigate the relative strength gain in term of bearing capacity and compaction. In this paper
an attempt has been made to evaluate the strength of soil by using a multilayer geogrid in the soil and by
conducting grain size distribution, standard Proctor compaction tests, OMC tests, and CBR tests. The
experimentation results show that how the use of geogird and fly ash leads to effectively enhance the property of
soil.

Key Words: Geogrid, Fly Ash, CBR Test, OMC Test.
I. INTRODUCTION
Engineers are continually faced to maintain and develop pavement infrastructure with limited source.In traditional
pavement design and construction practices require high quality material for fulfillment of construction standards. In
many areas of the world, quality materials are unavailable or in short supply. Due to these restrictions, engineers are
often forced to seek alternative designs using substandard material, commercial construction aid, and innovative
design practices. One category of commercial construction aids is geo-synthetics. It includes different types of geotextiles, geo-nets, geo-membranes, geo-grids, geo-compositors etc.
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Geo-synthetics have proven to be among the most versatile and cost effective ground modification material. Their
use has expanded rapidly into nearly all areas of Civil, geo-technical, environmental, coastal and hydraulic
engineers.
A geo-grid is defined as a geo-synthetics material consisting of connected parallel sets of tensile ribs with apertures
of sufficient size to allow strike-through of surrounding soil, stone or other geo-technical material.
Geo-grid are single or multilayer material usually made from extruding and stretching high density polyethylene or
polypropylene or by weaving or knitting and coating grid structure possesses large opening (called apertures) that
enhance interaction with the soil on aggregate. The high tensile strength and stiffness of geo-grids make them
especially effective as soil and aggregate reinforcement.

II. AIM OF STUDY
Engineers do most of works on the basis of old techniques; this consists of flyover construction by soil filling. But,
now a day, the agriculture land is going on lapse so that availability of soil is short and costly. Due to this short
supply, substandard materials are used for that innovative design are required for maintaining the standards.
But, now days, the production of fly ash is in limited form, there is hazardous problem for it transportation also. It is
also difficult in mixing fly ash and also costly in use on the basis of replacement of soil. To over comes these
problems, geo-grid have been successfully used to provide a construction platform over soft subgrades.
We justify that how the geo-grids are beneficial for work. Geo-grids improved the bearing capacity which found by
CBR test. To know this, we check the CBR value by OMC and CBR test. By collecting different types of soils,
different layers of geo-grids, we check the CBR value in laboratory set up, and suggest use of geo-grids by giving
these benefits on the basis of practical result.

III. REVIEW OF LITERATURE
Kumar et al, find out that the CBR of a soil increases up to nearly three times (CBR value 8.8%), when it is
reinforced with a single layer of geo-grid. The amount of improvement depends upon the type of soil and position
of geo-grid. The optimum position for single layer of geo-grid is at 100mm from the bottom of CBR test mould.
The CBR value of the soil increases significantly with increase in number of reinforcing layer (when3-layer geogrid, CBR value 17.2% and their relative position within the soil and type of reinforcement. The optimum position
for 3-layear geo-grid is at 100mm, 75mm and 500mm from the bottom of CBR test mould.
The results indicate that the use of geo-grid as a reinforcing agent in the sub grade is effective to increase the CBR
value but the optimum value can be achieved by providing the geo-grid layer at the top surface of sub-grade. The
CBR value can also improve by them providing the two or more geo-grid layer as shown in results section.
Chaudhary et al. (2011), describes results of a series of CBR and swells tests to evaluate the beneficial effects of
placing a single layer of horizontal reinforcement at varying depths from the top surface of the expansive subgrade
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soil.

The aim of the paper is to optimize the position of the reinforcing layer for two different types of

reinforcement used in the investigation, namely- geo-grid and jute geo-textile.
Chaudhary et al. (2012), find out that the insertion of a single layer of reinforcement within the expansive soil
subgrade controls the swelling significantly. The percentages reduction in swell depends on its depth of embedment
used. The CBR value of the soil increases substantially when a single layer of reinforcement is placed horizontally
within the soil. The extent of improvement depends on the type of reinforcement and the embedment ratio. The
stress-strain behavior of expansive soil subgrade improves considerably when the reinforcement is provide at
optimum embedment depth under static load condition as evident from the scant modulus values obtained for
different cases. The jute geo-textile offers a better reinforcing efficiency as compared to the geo-grid and can be
used for low cost road projects in rural areas. But durability study is required for long term application of the jute
geo-textile.
Parsed et al, (1983) reported that removal of lignin, hemicelluloses, silica and pith from fibers results in better
interaction with the soil. Shankar et al., (2004) have reported a similar study on coir fiber stabilized lateritic soil and
it was found that, in lateritic soils, the CBR value increases up to 10% by volume of coir fibers added. It may thus
be concluded that discrete coir fiber contributes substantially in improving the CBR value of weak sub-grade soils.
A maximum value of CBR is attained at a specific fibers content corresponding to the specific optimum moisture
content attained by the soil-coir matrix.
Lekha and Sreedevi (2006) conducted the study on soil reinforced with coir fibers at different proportions to study
the changes in optimum moisture content and maximum dry density. Their study reveals that the optimum moisture
content is found in increase with the increase in coir fibers content and correspondingly, the maximum dry density is
found to decrease. Muntohar (2009) reported that the brittle behavior of soil is reduced using fibers of length 20mm
to 40mm. Dasaka and Sumesh (2011) reported that varying the length of coir fibers and content in soil results
improvement in strength characteristics. They further reported that length of fibers play a significant contribution in
the strength enhancement of soil. However studies relating to compaction and CBR behavior of soil reinforced with
dry/treated coir fibers have not been reported so far. The present study is one such attempt to examine the effect of
inclusion of dry/treated coir fibers on the optimum moisture content, maximum dry density and CBR for improving
strength of subgrade soil.
Dutta et al, done experiment on compaction and C.B.R. tests on clay was reinforced with dry/treated coir fibers at
varying percentage. He concluded that, when soil is reinforced with coir fibers, the optimum moisture content
increases whereas maximum dry density decreases with the inclusion of dry/treated fibers to soil. The clay + treated
fibers shown marginally higher density and lower optimum moisture content as compared to clay + dry fiber mix.
The CBR and Ks values for reinforced clay at different fiber content were substantially higher than of pure clay
alone. Further the CBR and Ks values for clay + treated fibers were slightly better than clay +treated fibers were
slightly between than clay + dry fibers.
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The compaction and C.B.R. properties of reinforced clay obtained from present study will be useful for the village
road construction and other ground improvement measure.

Further, its use will also provide environmental

motivation for providing a means of recycling large quantities of waste coir fiber. Various research workers to
improve the locally available weak materials by using some admixtures or reinforcing material (Haas, 1985,
Nejad and Small, 1996, Ling and Liu, 2001, Srinivas et.,2008, Asha et al., 2010, Stalin et, al.,2010).
Singh et al, find out, reinforced benefits of geo-grid at different depth form the top of specimen i.e. CBR values for
soaked CBR and un-soaked CBR and the -important findings of this research are summarized as – The CBR of a
soil increases by when it is reinforced with a single layer of geo-grid. The amount of improvement depends upon
the type of soil and position of geo-grid.
The un-soaked CBR value increased from 6.5% for virgin soil to 15.05%, when geo-grid was placed at 0.2H and for
greater depths of geo-grid layer, CBR value starts decreasing. The increased is 147%.
In case of soaked CBR test, the CBR value increased from 2.9% to 9.4% for geo-grid position at 0.2% and for
greater depth of layer the trend is similar to un-soaked case. This increase is 224%.
As the CB value is one of the important parameter controlling the thickness of a flexible pavement, hunger saving in
the cost can be achieved by reinforcing the subgrade soil with geo-grids.

IV. APPLICATIONS OF GEO-SYNTHETICS
There are four main applications for geo-synthetics in roads are Sub-grade separation, base reinforcement, overlay
stress, absorption and reinforcement.
In first application-: The construction of unpaved road over soft subsoil has been popular. At the small rut depth
the strain in geo-synthetics is also small and geo-synthetics acts primarily as a separator between the soft subgrade
and aggregate. Any geo-synthetics that survive construction will work as separator.
In 2nd application -:In addition of a appropriate geo-synthetics, the soil geo-synthetics aggregates (SGA) system
gains stiffness. The SGA system is able to provide the following structural benefits.


Preventing lateral spreading of base



Improve vertical stress distribution on the subgrade



Reduce shear stress in the subgrade



Increasing confinement and thus stiffness of base

In 3rd and 4th application-: use overlay stress absorption and reinforcement. A geo-synthetic interlayer can be
placed over the distress pavement or within the overlay to create an overlay system and following benefits of geosynthetic interlayer.
 Delaying the appearance e of reflective cracks.
 Lightening the useful life of overlay.
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4.1 Geosynthetics in Pavement
Separation and Reinforcement
1) Soft subgrade materials may mix with the granular base or sub base material as a result of loads applied to the
base course during construction
2) Geotextiles have been used in construction of gravel roads and airfields over soft soils to solve these problems and
either increase the life of the pavement or reduce the initial cost.
3) The placement of a permeable geotextile between the soft subgrade and the granular material may provide one or
more of the following functions,
a) A filter to allow water but not soil to pass through it.
b) A separator to prevent the mixing of the soft soil and the granular material.
c) A reinforcement layer to resist the development of rutting.

V. TESTING PROGRAMME
5.1 Introduction
Large scale utilization of fly ash in geotechnical constructions will reduce the problems faced by the thermal power
plants for its disposal mostly because of its property closely related with the natural earth material. So assessment of
the behavior fly ash at different condition is required before its use as a construction material in Civil engineering
structures. Even through adequate substitute for full scale field tests are not available; tests at laboratory scale
provide a measure to control many of the variable encountered in practice. The trends and behavior pattern observed
in the laboratory tests can be used in understanding the performance of the embankment and may be used in
formulating mathematical relationship to predict the behavior of embankment. Details of material used, sample
preparation and testing procedure adopted have been outlined in this chapter.

5.2 Material Used
5.2.1 SOIL
The soil samples were taken from DCRUST campus which covers the entire university. Sample was taken from
AUDITORIUM. The soil used in this investigation is local soil of DCRUST campus, Murthal, Sonipat. According
to Indian Standard of Soil Classification, the soil is medium to low compressibility Silt. The properties of soil are as
under in table 5.2.1.
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TABLE 5.2.1 PROPERTIES OF SOIL

S. NO.

CHARACTERISTIC

VALUE

1

Specific Gravity

2.72

2

Particle Size Distribution (%)

(a)

Sand

38

(b)

Silt

60

(c)

Clay

2

3

Liquid Limit (%)

23

4

Plasticity limit (%)

21

5

Plasticity Index (%)

2

6

Classification Of Soil

ML

7

Maximum DRY DENSITY (kN/m3)-Standard Proctor Compaction

17.55

8

Optimum Moisture Content(%) - Standard Proctor Compaction

10.6

9

Unconfined Compressive Strength ( kN/m2)

124.8

10

Un-soaked CBR (%)

6.08

11

Soaked CBR (%)

2.5

5.2.2 FLY ASH
Fly ash was collected from the Thermal power plant of Panipat .The sample was screened through 2mm sieve to
separate out the foreign and vegetative matters. The collected samples were mixed thoroughly to get the
homogeneity and oven dried at the temperature of 105-110 degree Celsius.
5.2.2.1 PROPERTIES OF FLY ASH
Fly ash used in present study is from Thermal Power Plant of Panipat. The Chemical properties are given in Table
5.2.2.1.
TABLE 5.2.2.1

S. No

NAME OF CONSTITUENT

PERCENTAGE (%)

1

Silica (SiO2)

55.9

2

Alumina (Al2O3)

27.7

3

Iron Oxide (Fe2O3)

5.3

4

Calcium Oxide (Ca O)

3.2

5

Un-burnt Carbon

4.1

6

Un-burnt Oxides

2.7
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5.2.3 MIXING PROPORTIONS
Lime, Fly ash & Soil and are to be mixed thoroughly to have a uniform mixture by mechanical means .These are to
be mixed in proportions given below in Table 5.2.3
TABLE 5.2.3 MIXING PROPORTION

S.NO.

NAME OF PROPORTION

LIME

FLYASH

SOIL

(%)

(%)

(%)

1

L4F25S71

4.5

25

70.5

2

L7F25S68

7

25

68

3

L10F25S65

10

25

65

4

L4F35S61

4.5

35

60.5

5

L7F35S58

7

35

58

6

L10F35S55

10

35

55

7

L4F45S51

4.5

45

50.5

8

L7F45S48

7

45

48

9

L10F45S45

10

45

45

VI. RESULTS AND DISCUSION
6.1 Grain Size Analysis
From table 7.1, coefficient of uniformities’ (Cu) values are 17.50 for AUDITORIUM,. And values of coefficient of
curvature (Cc) are 1.05, so point of literature it is clear that all the three samples are either poorly graded sandy soil
or well graded sandy soil but from Fig 7.1 it is clear that the sample is contains all types of particles ranging from
0.1mm to 10 mm. And this proves that the sample is well graded. Combining both results it is concluded that the the
sample is well graded and soil is sandy.
TABLE 6.1
SIEVE ANALYSIS

SIEVE DIA(mm)

%FINER

4.75

63.35

2.36

49.80

2.00

43.75

0.60

24.20

0.43

20.95

0.30

12.15
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0.15

3.65

0.08

1.50

Figure 7.1 Grain Size Distribution Curve
6.2 Calculating the Co-Efficients of Uniformity and Curvature
Calculating the coefficients of uniformity and curvature requires grain diameters. The grain diameter can be found
for each percent of the soil passing a particular sieve. This means that if 40% of the sample is retained on the No. 20
sieve then there is 60% passing the No. 20 sieve.
The coefficient of uniformity, Cu is a crude shape parameter and is calculated using the following equation:

Where D60 is the grain diameter at 60% passing, and D10 is the grain diameter at 10% passing
The coefficient of curvature, Cc is a shape parameter and is calculated using the following equation

Where D60 is the grain diameter at 60% passing, D30 is the grain diameter at 30% passing, and D10 is the grain
diameter at 10% passing
Once the coefficient of uniformity and the coefficient of curvature have been calculated, they must be compared to
published gradation criteria.

393 | P a g e

TABLE 6.2 COEFFICIENTS OF UNIFORMITY AND CURVATURE

%PASSING

SIEVE DIA (mm)

PROPERTY

AUDITORIUM

Cu=D60/D10

17.50

D10

0.240

Cc=(D30)^2/(D60*D10)

1.05

D30

1.020

D60

4.160

6.3 Specific Gravity
Specific gravity of soil solids is the ratio of weight, in air of a given volume; of dry soil solids to the weight of equal
volume of water at 4ºC.Specific gravity of soil grains gives the property of the formation of soil mass and is
independent of particle size. Specific gravity of soil grains is used in calculating void ratio, porosity and degree of
saturation, by knowing moisture content and density. The value of specific gravity helps in identifying and
classifying the soil type.

TABLE 6.3
SFECIFIC GRAVITY
MASS

AUDITORIUM

MASS OF EMPTY PYCNOMETER

461 gm

MASS OF PYCNOMETER AND DRY SOIL

959gm

MASS OF PYCNOMETER, DRY SOIL AND
WATER
MASS OF PYCNOMETER, DRY SOIL AND
WATER
SPECIFIC GRAVITY

1540gm

1227gm
2.60

6.4 COMPACTION TEST
This laboratory test is performed to determine the relationship between the moisture content and the dry density of a
soil for a specified compaction effort. The compaction effort is the amount of mechanical energy that is applied to
the soil mass. Several different methods are used to compact soil in the field, and some examples include tamping,
kneading, vibration, and static load compaction. This laboratory will employ the tamping or impact compaction
method using the type of equipment and methodology developed by R. R. Proctor in 1933, therefore, the test is also
known as the Proctor test.
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6.4.1 COMPACTION CURVES

Graph of curves relation between water content & dry density at different ratio of soil
and fly ash and their comparison.

6.5 CALIFORNIA BEARING RATIOS
6.5.1 CBR Method:
California bearing ratio is the ratio of force per unit area required to penetrate in to a soil mass with a circular
plunger of 50mm diameter at the rate of 1.25mm / min.This method was originally devised by O.J. Porter, then of
the California state highway Department, but it has since been modified by various organizations for different
conditions. C.B.R. method as recommended by IRC 37-1970, is generally structural evaluation of sub -Grade soil in
India. The sample obtained from sub grade soil is compacted to maximum dry density at optimum moisture content
and CBR value for these samples are determined.
6.5.4 GRAPH COMPARISON BETWEEN DIFFERENT RATIO OF (SOIL & F.A) (i) WITH 1LAYER
GEOGRID, (ii) WITH 2LAYER GEO-GRID, (i) WITH 1LAYER GEOGRID, (ii)WITH 2LAYER GEOGRID

(i) WITH 1LAYER GEOGRID

(ii) WITH 2LAYER GEO-GRID
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(iii) WITH 3LAYER

(ii) WITHOUT GEOGRID

6.5.5 COMPARISION RESULTS OF CBR (SOIL +FLY ASH) WITH GEO-GRID (DIFERENT LAYERS)
VIRGIN SOIL

15%FA

25%FA

35%FA

8.170

9.490

10.31

10.99

SOIL + 1 LAYER

15%FA+1LAYER

25%FA+1LAYER

35%FA+1LAYER

9.50

11.70

12.45

11.90

SOIL + 2 LAYER

15%FA+2LAYER

25%FA+2LAYER

35%FA+2LAYER

10.40

12.50

13.40

12.42

SOIL + 3 LAYER

15%FA+3LAYER

25%FA+3LAYER

35%FA+3LAYER

9.35

9.60

10.75

10.00

VII. FUTURE SCOPES
1) The present investigation should be carried out in actual Highway or Road so that comparative serviceability can
be judge.
2) A numerical model can be developed using computation technique or software.
3) Other form of Geo-synthetics such as Geo-cell can be studied in future.

IX. CONCLUSIONS
1) The CBR value is increased with increase proportion of soil and fly ash.
2) This increase is significance up to 25% fly ash after that this increase value is minimum.
3) The CBR value is increase with addition of Geo-grid.
4) The maximum CBR value with Geo-grid is significance up to 2layer of Geo-grid. After that increase value is
minimum.
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ABSTRACT
String pattern matching or searching is the act of checking for the presence of the constituents of a given pattern
in a given text where the pattern and the text are strings over some alphabet. Pattern matching plays an
important role in many computer related fields, such as information retrieval, intrusion detection, data
compression, content filtering, gene sequence comparison and computer virus signature matching. Pattern
matching algorithms belong to computationally intensive algorithms. String matching is further divided into two
classes exact and approximate string matching. In exact String matching, pattern is fully compared with the
selected text window (STW) of text string and display the starting index position. Improved-Bidirectional (IBD)
exact pattern matching algorithm introduced a new idea of scanning partial text window (PTW) as well with the
pattern to take decision of moving pattern to the right of partial text window. In this paper, an exact pattern
matching methodology is used to retrieve the efficient text from an input query and then stop words are removed
then the grammar checking is performed and then ungrammatical words are retrieved and pattern matching
algorithm is applied to ungrammatical words and search in the relevant datasets for pattern matching.

Index Terms: Algorithm, exact pattern matching, pattern matching, Bidirectional, Improved Bidirectional,
text window, window sliding.

I. INTRODUCTION
String matching algorithms or string searching algorithms are a dominant class of the string algorithms which
aim to find one or all occurrences of the string within a larger group of the text [1]. String matching is further
divided into two classes exact and approximate string matching. Exact pattern matching algorithms aims to find
one or all occurrences of string within a larger group of text string [1]. In exact pattern matching, pattern is fully
compared with selected text window of text string. In approximate string matching, if some portion of the
pattern matched with STW and then it displays the results. The purpose of string matching algorithms is to find
all occurrences of the pattern in the given text string [2]. Pattern matching algorithms belong to computationally
intensive algorithms. It can be classified into single pattern matching and multi-pattern matching according to
the number of matching patterns. Single-pattern matching came first, and there are some classic algorithms
such as the Knuth-Morris-Pratt (KMP) algorithm and the Boyer-Moore (BM) algorithm, which offer some
lessons and inspirations for the development of later multi-pattern matching algorithm. Multi pattern matching
algorithm can find all occurrences of multiple patterns with only once scanning. It is more complex to
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implement but a wider range of applications than single-pattern matching algorithm. In a multiple pattern
matching, from a given finite set of strings (patterns), it can locate all patterns’ locations simultaneously in a text
string. Multiple pattern matching algorithms can be used in data mining area to find selected interesting patterns,
security area to detect certain suspicious keywords or even biological field for DNA searching [3]. Pattern
matching plays an important role in many computer related fields, such as information retrieval, intrusion
detection, data compression, content filtering, gene sequence comparison and computer virus signature
matching. It is a basic problem in computer science. Pattern matching is one of the major issues in the area of
computational biology. Biologists search database for important information in different directions. Pattern
matching will continue to grow and need changes from time to time. The analysis of Protein and DNA sequence
data has been one of the most active research areas in the field of computational molecular biology [4]. The
pattern matching algorithm is the core algorithm of the entire anti-virus software. Combining the advantages of
fast calculation of hash function and parallel pattern matching of automata, it has significant performance
advantages in the circumstance of virus signature matching [5].
In this paper, an exact pattern matching method using text windows is proposed which will be helpful in various
needs of pattern matching and searching. Section 1 gives the brief introduction of the exact pattern matching
methodology. This paper describes the basic concept and working of exact pattern matching methodology for
efficient text retrieval. Then new algorithm is compared with some existing algorithms in terms of their
comparison order, preprocessing space complexity, preprocessing time complexity and searching time
complexity.

II. BACKGROUND
Along with the rapid development of computer technology, people's lives are increasingly dependent on
computers. The rapid development of the Internet increases the freedom of application. But at the same time,
because of its inherent openness, universality and freedom, it requires a higher demand of information security.
Pattern matching plays an important role in many computer related fields, such as information retrieval,
intrusion detection, data compression, content filtering, gene sequence comparison and computer virus signature
matching. Basic need of pattern matching and applications are discussed in [1].
String matching is further divided into two classes exact and approximate string matching. Exact pattern
matching algorithms aims to find one or all occurrences of string within a larger group of text string. The types
of exact pattern matching and various problems and their solutions are discussed in [2].
In exact pattern matching, pattern is fully compared with selected text window of text string. In approximate
string matching, if some portion of the pattern matched with STW and then it displays the results. The purpose
of string matching algorithms is to find all occurrences of the pattern in the given text string. The working of
previous existing pattern matching algorithm is proposed in [3].
Single-pattern matching appeared first, and there are some classic algorithm such as the Knuth-Morris-Pratt
(KMP) algorithm and the Boyer-Moore (BM) algorithm, which offer some lessons and inspirations for the
development of later multi-pattern matching algorithm. Aho-Corasick algorithm, a variant of the Knuth-MorrisPratt algorithm, was the first algorithm to solve the multiple string pattern matching problems in linear time
based on automata approach. Commentz-Walter presented an algorithm for the multi-pattern matching problem
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that combines the Boyer-Moore technique with the Aho-Corasick algorithm. Commentz-Walter combines the
filtering functions of the single pattern matching Boyer-Moore algorithm and a suffix automaton to search for
the occurrence of multiple patterns in an input string. Wu-Manber algorithm is a simple variant of the BoyerMoore algorithm that uses the bad character shift for multiple pattern matching. Mostly used algorithms for
multiple pattern matching are discussed in [4].
Brute-force algorithm performs a checking, at all positions in the text between 0 and n-m, whether an
occurrence of the pattern starts there or not. The Boyer-Moore Algorithm works with a backward approach, the
target string is aligned with the start of the check string, and the last character of the target string is checked
against the corresponding character in the check string. The Index based Pattern Matching using Multithreading
method performs pre-processing to get the index of the first character of the pattern in the given text.
Improvement in the existing algorithms is discussed in [5].
This paper is organized as follows, Section I gives the brief description about the pattern matching algorithms
and it’s applications along with proposed algorithm. Section II gives basics about the working and hierarchy of
various pattern matching algorithms. This paper gives us an idea to improve the existing exact pattern matching
algorithm with new advancements. This paper describes the concept and working of exact pattern matching
methodology using text windows. Then new algorithm is compared with some existing algorithms in terms of
their comparison order, preprocessing space complexity, preprocessing time complexity and searching time
complexity. Then the results and discussions that compare the IBD algorithm with existing algorithms are
presented. Finally, the conclusions from the experiments are drawn.

III. PREVIOUS WORK DONE
S.Nirmala Devi et al. (2012) [4] and Dr.S.P. Rajagopalan et al. (2012) [4] proposed the Index based Pattern
Matching using Multithreading method performs pre-processing to get the index of the first character of the
pattern in the given text. By using this index as the starting point of matching, it compares the Text contents
from the defined point with the pattern contents. Raju Bhukya et al. (2012) [4] and DVLN Somayajulu et al.
(2011) [4] proposed IBSPC. In IBSPC indexes has been used for the DNA sequence. After creating the index
the algorithm will search for the pattern in the string using the index of least occurring character in the string.
Raju Bhukya et al. (2010) [3] and DVLN Somayajulu et al. (2010) [3] proposed IFBMPM. In IFBMPM to
search some pattern P in text S, it start the search from the indexes stored in the row of index table which
corresponds to the first character of the pattern P. If any character mismatches in its position, we skip the search
and go for the next index which corresponds to the first character of the pattern P according to the indexes
stored in index table for matching.
Reverse Colussi et.al. (2009) [1] proposed RC algorithm in which comparisons are done in specific order given
by the preprocessed phase. The time complexity of preprocessing phase is O(m2) and searching phase is O(n).
When several pattern strings need to match, using Single pattern matching has low efficiency. Corasick M.J et.al
(2008) [1] proposed many pattern matching algorithm with high efficiency to solve this problem, which is called
for short AC algorithm. In the preprocess stage, AC algorithm form several pattern strings waiting for matching,
according to their features into Tree finite state automata, and decide the next situation according to matching
characters.
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Brute force et.al (1994) [2] proposed brute force or Naive algorithm which is the logical place to begin the
review of exact string matching algorithms. It compares a given pattern with all substrings of the given text in
any case of a complete match or a mismatch. It has no preprocessing phase and did not require extra space. The
time complexity of the searching phase of brute force algorithm is o(mn).
Boyer-Moore et.al. (1977) [1] proposed Boyer-Moore (BM) algorithm published in 1977. It performed character
comparisons in reverse order from right to the left of the pattern and did not require the whole pattern to be
searched in case of a mismatch. The time and space complexity of preprocessing phase is O(m+|∑|) and the
worst case running time of searching phase is O(nm + |∑|). The best case of Boyer-Moore algorithm is O(n/m).
Boyer-Moore Horspool et.al. (1990) [3] proposed BMH which did not use the shifting heuristics as BoyerMoore algorithm used. It used only the occurrence heuristic to maximize the length of the shifts for text
characters corresponding to right most character of the pattern. Its preprocessing time complexity is O(m+|∑|)
and searching time complexity is O(mn). Authors proposed window sliding method.
Turbo Boyer Moore et.al (1994) [5] proposed TBM algorithm is variation of the Boyer-Moore algorithm,
which remembers the substring of the text string which matched with suffix of pattern during last comparisons.
It does not compare the matched substring again; it just compares the other characters of the pattern with text
string.

IV. EXISTING METHODOLOGY
A. Bidirectional Exact Pattern Matching
In Bidirectional exact pattern matching algorithm, it compares a given pattern with selected text window (STW)
from both sides, simultaneously, one character at a time within the text window [1]. It did not require the whole
pattern to be searched if a mismatch occurs. In case of a mismatch or a complete match of the pattern, the
mismatched and right pointers scan for the mismatched and rightmost characters of the STW to the left of the
related text characters in pattern at same shift’s length. Then align the pattern to new selected text window of
string when rightmost and mismatched characters matched at same shifts in left of pattern. A complete match
will be found when the both left and right pointers cross each other at the middle of the pattern. Bidirectional
EPM algorithm is basically based on the bad character rule of Boyer-Moore algorithm where only one character
is used to identify the shifts [1]. If the first mismatch is found at position i and T(k) is the text character that
mismatches p(i) then shift the pattern right by following mathematical function.

Where, R(T(K)) is the mismatched character found in right shift.
B. Improved Bidirectional Exact Pattern Matching
Improved Bidirectional EPM algorithm scans partial text window of the text string for leftmost character of
pattern and pattern for the rightmost character of the partial text window. Improved Bidirectional EPM
algorithm compares a given pattern character wise with selected text window from both sides simultaneously as
Bidirectional (BD) algorithm does. In this method, max shift rule is used for pattern matching [2].
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C. A Two Way Pattern Matching Algorithm
An efficient pattern matching algorithm based on preprocessing of the pattern string by considering three
consecutive characters of the text that immediately follow the aligned pattern window in an event of mismatch
between pattern and text character. The algorithm makes use of two sliding patterns. It used the bad character of
shift right where indices of three successive characters a, b, c from right are (n-m-3), (n-m2), (n-m-1)
respectively are computed based on the mathematical formula shown below [3]:

D. Naive Pattern matching algorithm
In this type, Pattern is set to the left end of the text and it stops when it found its match Brute force is another
name for this type and if any mismatch is found pattern shifts to right one place. This algorithm needs no
preprocessing. It used min shift rule in the preprocessing phase [4].

Where,

are the two shift decisions of the shift table respectively.

E. A2KD string pattern matching algorithm
It focuses on new algorithm which will consume less time as compared to present algorithms in the various
application areas like intrusion detection, detecting plagiarism, bioinformatics, digital forensic and exploring
text etc. In the proposed scheme, A2KD algorithm uses the different execution of a loop than existing. So, it
takes much lesser execution time. The shift table d defined for each symbol a in alphabet Σ as shown below:

Where, d(a) is a shift table d. Mins is a minimum shift function.

V. ANALYSIS AND DISCUSSION
The worst case time complexity of preprocessing phase of Bidirectional EPM algorithm is O(m), because only
one loop is used to scan the pattern and partial text window to find the rightmost character of partial text
window and left-most character of pattern [1].
In the Improved-Bidirectional EPM algorithm, as it is improved, inner while loop of searching phase of
Improved-Bidirectional EPM algorithm runs at most 'm/2' times so, its worst case time-complexity is O(m/2). It
is because two pointers are used. The worst case time-complexity to shift pattern to right of the text is O(n)
because the external while loop runs 'n' times at most. The total time complexity of searching phase is
O(m/2).O(n), it is because the inner loop runs within external while loop. It can be written as O(mn/2).
Improved-Bidirectional EPM algorithm requires O(m) extra memory space in worst case to execute in addition
with the pattern and text string [2].
There are two variables that run simultaneously in the program one variable is for the length of the string and
other variable is for the length of the pattern that is to be searched in the string. During execution the main loop
works until the pattern is being searched successfully once it is being found it stops it search further and displays
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the result. This is different and less time consuming as compared to other algorithms. In this algorithm the loop
runs less number of times that is the difference between the string lengths of the main string and the pattern
which is to be found [3].
Naive pattern matching algorithm is the simplest among number of algorithms. In this, pattern is set to the left
end of the text and it stops when it found its match Brute force is another name for this type and if any mismatch
is found pattern shifts to right one place. This algorithm needs no preprocessing [4].
A2KD algorithm uses the different execution of a loop than existing. So, it takes much lesser execution time [5].
Table 1: Comparison of Improved-Bidirectional EPM with Existing Algorithms
Methodology/

Advantages

Disadvantages

1.Searches pattern from both

1. As both the sides are

sides

being searched, more time is

2. A complete match is found

used for searching

at end.

2.

Algorithm
1.

Bidirectional

exact

pattern matching

Suitable

for

smaller

strings only
2.

Improved
1) 1. Efficient than the existing

Bidirectional

Exact algorithms.

Pattern Matching

1. Need to improve shift
decisions of an algorithm.

2) 2. Improved approach provides
high throughput.

3. A Two Way Pattern 3) 1. Provides faster
matching
than
Matching Algorithm

pattern1. 1.Time consuming
existing2.

algorithms.

4) 2. Use of two windows makes

2. Takes more number of
comparisons

it more useful.
4. Naive Pattern
matching algorithm

1. Suitable for larger strings

1. Time complexity is not so

2. Simple algorithm is used

improved.
2.

More

memory

consumption
5. A2KD string pattern
matching algorithm

1. Takes less execution time

1.

More

2. needs no preprocessing

comparisons.

number

of

2. Not so efficient compared
to other algorithms.

VI. PROPOSED METHODOLOGY
String matching algorithms or string searching algorithms are a dominant class of the string algorithms which
aim to find one or all occurrences of the string within a larger group of the text. String matching is further
divided into two classes exact and approximate string matching. Exact pattern matching algorithms aims to find
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one or all occurrences of string within a larger group of text string. In exact pattern matching, pattern is fully
compared with selected text window of text string. Pattern matching is one of the major issues in the area of
computational biology. Biologists search database for important information in different directions.

An

Improved Bidirectional Exact Pattern Matching algorithm is an advanced approach to Bidirectional exact pattern
matching. Improved Bidirectional exact pattern matching algorithm compares a given pattern character wise
from both sides simultaneously as done in Bidirectional algorithm. The main difference between BD and IBD is
that, in case of mismatch or a complete match of the pattern, IBD scans pattern for the rightmost character of the
partial text window and scan partial text window for the leftmost character of the pattern.
There are multiple pattern matching algorithms in existence. Each algorithm has its own application. Pattern
matching plays an important role in many computer related fields, such as information retrieval, intrusion
detection, data compression, content filtering, gene sequence comparison and computer virus signature
matching. It is a basic problem in computer science. Pattern matching is one of the major issues in the area of
computational biology. Biologists search database for important information in different directions. Pattern
matching will continue to grow and need changes from time to time. So, to solve the above problem, there is a
greater need for highly efficient algorithm. The proposed methodology fulfills this need.
So, as an efficient algorithm is needed to solve the pattern matching problem, the proposed methodology
focuses on the newly developed algorithm which is highly efficient. In the proposed algorithm, an efficient text
will be retrieved as an output. The matching pattern will also be a text string. The proposed algorithm which is
named as an exact pattern matching methodology using text windows will use input as text strings. The
proposed methodology is an improvement in pattern recognisation of an exact pattern matching methodology. It
has various advantages as compared to other existing pattern matching techniques.
The proposed algorithm for exact pattern matching methodology using text windows is shown below.

Table 1: Improved Exact Pattern Matching Methodology Using Text Windows
IMPROVED EXACT PATTERN MATCHING ALGORITHM
Step 1: Initialization
1. Initialize dictionaries with appropriate words.
Step 2: Take Input from user
1. Enter an input as a query
Step 3: Remove stop words from an input query.
Step 4: Grammar checking
1. Check grammar for an input query.
Step 5: Extracting ungrammatical words from query
1. Extract all the ungrammatical word from the query.
Step 6: Apply pattern Matching
1.

Apply

pattern

matching

methodology

on

extracted

ungrammatical words.
2. Match the ungrammatical words with the word dictionaries
from multiple users.
404 | P a g e

Step 6: Retrieval of Efficient word
1. Fetch an efficient text from any of the dictionary.
Step 7: Finish

In step 1, initialization is done. In initialization, all words are entered into a dictionary. All the appropriate
words are entered into a dictionary. In step 2, input is taken from user as a query. In step 3, all the stop words
are removed for simplification. In step 4, grammar checking is done. In this grammar will be checked for each
word in a query. In step 5, the ungrammatical words will be extracted. In step 6, pattern matching is applied to
each consecutive character in a word. Then match is performed on the various suggestions from the
ungrammatical word dictionaries from multiple users.
In step 6, the efficient text is retrieved from dictionary.
This efficient task is also referred as an output.
In this way, the algorithm works. The newly improved exact pattern matching methodology uses text string both
for input and output. It provides us more detailed and improved match as compared to existing algorithm as it
also refers to dictionaries from multiple users.
This improves its efficiency. As, exact pattern matching methodology has multiple algorithms. But to find an
efficient one is really a cumbersome task. So, to select the best algorithm for pattern matching, it must provide
some extra features and high efficiency as compared to others. The proposed methodology fulfills the need of an
user and provide a simple but efficient approach to use a pattern matching methodology.

VII. POSSIBLE OUTCOMES AND RESULT
The proposed improved exact pattern matching algorithm has better performance than the existing algorithms. It
has focused on high efficiency. In the proposed algorithm, an efficient text is retrieved as an output. The
matching pattern is also a text string. An exact pattern matching methodology is improved because all the
existing algorithms take a single dataset for pattern matching. In our algorithm, multiple datasets are used for the
retrieval of efficient word from the query after applying the pattern matching technique. It searches for the
possible match among all the datasets . It has various advantages as compared to other existing pattern matching
techniques.

VIII. CONCLUSION
This paper presents a newly improved approach for exact pattern matching algorithm. The basic idea of an
improved exact pattern matching algorithm is, it scans text window of the text string for all the occurrences of a
word in a text query. An Improved algorithm compares a given pattern character wise with selected text window
from all the linked dictionaries of an user. Linked dictionaries are created only for the users those who are in the
communication link of an admin user. The Improved-Bidirectional EPM algorithm is quite efficient than the
existing algorithms, when the pattern length is short as well as long pattern’s lengths.
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IX. FUTURE SCOPE
There is still need to improve the matching comparisons of exact pattern matching problem. The future scope
focuses on to improving the algorithm by enhancing the methodology to support for larger queries too. The
dataset used can be improved. Instead of using a small dataset, a global dataset can also be used. The use of
global dataset will drastically increase the performance of a proposed newly improved exact pattern matching
methodology using text windows.
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ABSTRACT
Vehicular Ad-hoc Network (VANET) in the current years brings huge consideration of the Researchers as the
idea of remote systems administration for vehicle to vehicle (V2V)and vehicle Roadside Units (RSUs) or (V2I)
assumes a huge part in giving favourable position Vehicular interchanges have been one of the most sultry
research themes throughout the previous couple of years. Many directing conventions have been proposed for
such sort of systems. A large portion of them attempt to misuse the The above figure shows the Bigbelly smart
waste and recycling system. data which might be accessible at the vehicle when that a steering choice must be
made. Moreover, a few arrangements are outlined considering the specific, profoundly divided, organize
network in vehicular settings. In this paper review of various position base system and investigation of drop
bundle and throughput.

I. INTRODUCTION
A VANET is a radio system that is produced between vehicles in view of need. To partake in a VANET,
vehicles must be equipped with cordless handsets and automated control modules that allow them to accomplish
something as system hubs. Every vehicles cordless system range might be restricted by a few hundred meters, so
giving end-to-end correspondence over a more significant separation obliges data to jump through a few hubs.
Arrange offices are not required for a VANET, albeit enduring system hubs can be used by methods for Road
Side Device (RSU). These RSU begin a large number of administrations for vehicular destinations, for example,
carrying on as a slanted edge for declarations on meagerly filled streets, parcel up topographically applicable
information, or bit as an entryway to the web. In urban areas, crevices between boulevards have a tendency to be
possessed by structures and different obstacles to radio correspondence, so correspondence along avenues may
likewise be vital [1]. Vehicular Ad-Hoc Network (VANET) is an innovation that utilizations moving cars as
hubs in a system to make a portable system [1]. VANET turns into each taking an interest auto into a radio
switch or hub, enabling vehicles around 100 to 300 meters of the other individual to connect and, along these
lines, create a system with an assortment.VANET is employed in many applications to increase the basic safety
of vehicles and travellers by communication between vehicles. VANETs have source node, vacation spot node
and many relay nodes scheduled to which vehicular communication can be done. The foundation node
communicates with the vacation spot node with the aid of relay nodes. Thinking about the substantial quantities
of hubs that participate in these frameworks and their high scope of movement, verbal confrontations stay about
the possibility of utilizations that utilization end-to-end multi-jump correspondence. Exams are done to find
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whether VANET routing protocols like AODV and OLSR can gratify the jitter, end-to- end wait, throughput
and total unicast subject matter received requirements of such applications [2].

II. PROTOCOLS IN VANET
2.1 RPS Protocols
RPS can be an anchor-based routing process for intermittent connection cases in VANETs. Its goal is to choose
a radio-forwarding route whenever you can. You can find three settings in RPS. The intersection selection
function will start whenever a packet extends to an intersection node. The portion mode is useful to transfer
packets on the section. The last an example may be RPS mode. After the node-disjointed problem looks, it will
permit the recently handed down intersection to renew a way selection from the rest of the road sections. Unlike
the prevailing alternatives where packets are just transported by vehicles, RPS escalates the possibility of
forwarding through cordless stations in intermittent connection scenarios [3].
2.2 Active MANET ON DEMAND (DYMO) Process
DYMO is a new responsive (on request) steering process, which happens to be created in the scope of the
IETF's MANET working gathering. DYMO creates after involvement with the steering standard convention
AODV. It is gone for a moderately less complex plan, helping to diminish the framework necessities of
partaking hubs, and improving the procedure usage [4].
2.3 QoS routing standard protocol
QoS routing process called GVGrid made for vehicular irregular systems. GVGrid can be an on-request,
position-based routing protocol that builds a path from a source (a set hub or a prepare station) to vehicles which
exist in a get-away spot area. Also, it remakes the alternative when it's broken by developments of vehicles [5].
2.4 ACAR Process
An adaptive connection aware routing (ACAR) process that addresses these problems by adaptively selecting an
maximum road with the best network transmitting quality predicated on the statistical and real-time thickness
data that are accumulated via an on-the-fly thickness collection process. The standard protocol contains two
parts: 1) choose an optimal path, consisting of highway sections, with the best projected transmitting quality 2)
in each street section in the decided on route, choose the most effective multi-hop way that will improve
delivery proportion and throughput. The perfect road can be decided on using our new connection model that
considers vehicles densities and traffic light durations to estimate transmitting quality at street sections, which
considers the likelihood of connection and data delivery percentage for transmitting packets [7].

III. VANET APPLICATIONS
3.1. Clever travel applications
Intelligent transportation system(ITS) that typify an assortment of uses like on worldwide position framework,
movement perception, examination of road turned parking lot, administration of activity framework, and
redirection of courses which bolster the movement condition. For instance, existing roadside item watching
movement in the city and send everything to a focal master that survey them to direct activity stream so the best
activity transmission calendars will be planned.
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3.2 Comfort applications
Those applications which let the customers to discuss data either with substitute customers in vehicles or with
others having wherever online to lift solace of customers are known as solace applications. For instance,
VANETs enables vehicular hubs to attach with web to so the secondary lounge people will play computer
games or duplicate music. Generally, some vigorous or secured dispensed locales to web entryways are summed
up with the frameworks, to such an extent that it will send the data bundles to the VANETs and afterward the
web.
3.3 Crash Avoidance
Vehicles to vehicles and vehicles to roadside gadget correspondences helps you to spare a few lives and hinder
injuries. As per the application, if an auto decreases its speed impressively once making sense of a noteworthy
mischance then vehicle transmit its area to its neighbor vehicles. What's more, different recipients can try to
exchange the note to the vehicles facilitate in it and after that the vehicle included can radiate some security
caution to its vehicles and different vehicles behind. In this procedure, a lot of vehicles route back of can get a
security caution sign before they begin to see the mishap and could take much better choice.
3.4 Agreeable Driving a vehicle
The drivers assume a noteworthy part in this application. Like change struggle ready, infringement ready, bend
cautioning, road consolidating alert and so on. These administrations may respectably bring down the lifeimperiling episodes. Indeed, a considerable lot of the mischances continue returning from the lack of cooperation between drivers.
3.5 Activity change
On this demand the vehicles may fill in as learning darlings and advances the movement fettle data for
VANETs. In this product, vehicles may find if the amount of neighboring vehicles is too enormous as well as
the speed of vehicles is quite recently too huge moderate, then duplicate this information to vehicles nearing that
area. The information is moved by vehicles visiting in different way with the goal that it ought to be engendered
snappier to the vehicles toward the clog area. The vehicles nearing the clog area can have adequate time to
remain on various courses.
3.6 Reimbursement Services
This ask for is unfathomably befitting toll collection without decelerating the car or prepared in line.
3.7 Area based Services
Locating the closest fuel put, motels, bistros and so forth is performed viably by misuse of area based for the
most part administration. Worldwide situating framework can be utilized to modern these assortments of
administrations in VANET. The numerous utilizations

of VANETs are to help the drivers, information

scattering, auto stopping issues, debacle vehicle ready, upkeep of insignificant security remove, web association,
distributed demand, blockage on the interstate, data about convergences, thus numerous more [6].

IV. LITERATURE REVIEW
Ravi Shankar Shukla et.al. [1] The calculation appeared in this paper has better parcel sending capacities
from source to travel spot hub. The RSU's are build up at various transmitting reach to give better
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correspondence and increment the execution of bundle sending for correspondence from V2V (Vehicle to
Vehicle) and V2R (Vehicle to Roadside). The proposed directing calculation lessens parcel over head, end-toend hold off and limits the bundle diminishment.
Rahul Ranjan et.al. [3] This work is targeted on routing protocols that fundamentally refers to street founded
using vehicular traffic (RBVT) routing which generally predicated on a category of routing system and it offers
outperformed over existing routing protocols in city-based big probability, vehicular network connection
included in this. It exhibited the results for Vehicular random network (VANET) which suffer from intermittent
connection problems scheduled to vehicles ability to move, which issue routing protocols. To handle the
problem, propose a book strategy that involves a composite program having applications of Reactive Pseudo
suboptimal avenue Selection routing process (RPS) in the RBVT routing standard protocol through the
intersection mode way selection problems.
Christoph Sommer et.al. [4] To have the capacity to gauge the execution of run of the mill arbitrary directing
conventions - specifically, utilized Active MANET On Demand (DYMO)- - in such VANET circumstances, it
mixed microsimulation of road movement and occasion driven system reproduction. In this way, in a position to
assess conventions of the web convention accumulation in VANET cases with exceptionally correct versatility
models. Contrasting factors of DYMO for an assortment of movement and correspondence circumstances
clarified approaches for expanding the whole execution and revealed issues with the arrangement. Perhaps it's
demonstrated that in honest to goodness cases, notwithstanding for medium densities of beneficial hubs and low
system fill, over-burden conduct realizes a radical loss of the distinguished system quality. Cross-layer site
design improvement of move and steering conventions thusly appears to be exceptionally valuable.
Weihua Sunlight et.al. [5] With this paper, show a QoS directing standard convention called GVGrid for multijump versatile irregular systems worked by vehicles, i.e., vehicular arbitrary locales (VANETs). GVGrid
develops a way on request from a source (a set hub or fundamentals prepare station) to vehicles that have a
home in or drive by utilizing a given geographic locale. The reason for GVGrid is to keep a predominant quality
way, i.e. a strong course for the vehicles' developments. Such a way can be used for top notch correspondence
and information transmitting amongst roadsides and vehicles, or between vehicles. The exploratory outcomes
demonstrate that GVGrid could give courses any longer lifetime, weighed against a prior steering standard
convention for VANETs.
Surmukh Singh et. al. [6] On this paper, exhibit a few steering conventions in VANET that could be an
engaging innovation for savvy transportation (It is). Also, it gave a few utilizations of VANET. The benefits and
negative marks of the examined conventions are likewise characterized. By learning different directing
conventions in VANET perceived various activity circumstances, we've inspected that more examination is
required to confirm the numerous attributes of a steering conventions. The past stand demonstrates the near
assessment of all above clarified steering conventions.
The site of Vehicular RANDOM Network (VANET) and its own particular related investigation stay in
movement stages.
Qing Yang et.al. [7] suggested an adaptive connection aware routing (ACAR) process that addresses these
problems by adaptively selecting an maximum course with the best network transmitting quality predicated on
the statistical and real-time thickness data that are compiled via an on-the-fly denseness collection process. The
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process contains two parts: 1) choose an optimal road, consisting of highway sections, with the best believed
transmitting quality 2) in each street section in the preferred route, choose the most effective multi-hop journey
that will improve delivery proportion and throughput. The perfect way can be chosen using our new connection
model that considers vehicles densities and traffic light cycles to estimate transmitting quality at highway
sections, which considers the likelihood of connection and data delivery percentage for transmitting packets. In
each street segment along the perfect journey, each hop is picked to reduce the packet mistake rate of the
complete path.
Moez Jerbi et.al. [8] this paper presents the better insatiable activity mindful directing standard convention
(GyTAR), which can be a convergence based physical steering standard convention that is with the limit of
discovering strong and perfect courses inside metropolitan situations. The essential idea driving GyTAR is the
dynamic and in-succession gathering of crossing points by which information bundles are sent to the spots. The
crossing points are picked considering factors like the left over separation to the excursion spot and the
difference in vehicular movement. Information sending between crossing points in GyTAR receives a superior
ravenous convey and-forward gadget. Examination of the recommended steering process indicates critical
execution change in contrast with other existing directing techniques. Utilizing thorough recreations, likewise
approve the optimality and level of affectability of critical GyTAR factors.
Valery Naumov et.al. [9] display a position-based steering framework called Connectivity-Aware Routing
(CAR) planned intended for between vehicle correspondence in a city and additionally thruway condition. A
recognizing property of CAR is the capacity to find places of spots as well as to discover connected pathways
amongst source and get-away spot sets. These pathways are auto-balanced on the take off, without another
discovering procedure. "Monitors" help track the current position of any excursion spot, regardless of the
possibility that it traveled an impressive separation from its first and foremost known area. For the investigation
of the vehicle convention utilize characteristic portability follows removed from a minute vehicular movement
test system that is dependant on a style of driver examples and the genuine interstate maps of Switzerland.
Sascha Schnaufer et.al. [10] concentrate existing position-based directing conventions and present Offer,
system of ravenous steering with a theoretical neighbor work area. It recreated every standard convention in city
condition of the Karlsruhe, involving streets with a measure of 66 kilometers, 390 intersections, and radio
checks created from top notch dish pictures. What's more, it mimicked the conventions with a FACE-2-and a
separation vector-based reclamation technique.
Tarik Taleb et.al. [11] This paper contends the usage of data on vehicles' movement data (e.g., position, course,
speed, and advanced mapping of interstates) to conjecture a conceivable connection breakage occasion before its
occasion. Vehicles are assembled identifying with their speed vectors. This kind of collection implies that
vehicles, claimed by a similar gathering, will set up stable solo and multi-bounce pathways in light of the fact
that they are moving together. Setting up courses that involve just vehicles from a similar gathering guarantees a
high level of relentless correspondence in VANETs. The outline offered in this paper likewise lessens the whole
movement in profoundly versatile VANET frameworks. The event of surge requests is diminished by extending
the hyperlink time allotment of the decided ways. To keep away from communicate storms which might be
charmed amid course revelation system, another structure is likewise made.
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Table 4.1 Description of various algorithms
Author Name

Year

Technology Used

Description

Ravi

--------

Routing Algorithm

The RSU's are build up at various transmitting reach to

Shankar

give better correspondence and increment the execution of

Shukla et.al.

bundle sending for correspondence from V2V (Vehicle to
Vehicle) and V2R (Vehicle to Roadside). The proposed
directing calculation lessens parcel over head, end-to-end
hold off and limits the bundle diminishment.
Rahul

Ranjan

---------

et.al.

real time traffic

This work is targeted on routing protocols that

information system

fundamentally refers to street founded using vehicular
traffic (RBVT) routing which generally predicated on a
category of routing system and it offers outperformed over
existing routing protocols in city-based big probability,
vehicular network connection included in this. It exhibited
the results for Vehicular random network (VANET) which
suffer from intermittent connection problems scheduled to
vehicles ability to move, which issue routing protocols.

2007

Christoph

DYMO

routing

protocol

Sommer et.al.

To have the capacity to gauge the execution of run of the
mill arbitrary directing conventions - specifically, utilized
Active MANET On Demand (DYMO)- - in such VANET
circumstances, it mixed microsimulation of road movement
and occasion driven system reproduction. In this way, in a
position to assess conventions of the web convention
accumulation in VANET cases with exceptionally correct
versatility models. Contrasting factors of DYMO for an
assortment

of

movement

and

correspondence

circumstances clarified approaches for expanding the
whole execution and revealed issues with the arrangement.
Weihua

Sun

2006

qos

routing

protocol

et.al.

With this paper, show a QoS directing standard convention
called GVGrid for multi-jump versatile irregular systems
worked by vehicles, i.e., vehicular arbitrary locales
(VANETs). GVGrid develops a way on request from a
source (a set hub or fundamentals prepare station) to
vehicles that have a home in or drive by utilizing a given
geographic locale. The reason for GVGrid is to keep a
predominant quality way, i.e. a strong course for the
vehicles' developments.

Surmukh Singh

2014

VANET

routing

On this paper, exhibit a few steering conventions in
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protocols

et. al.

VANET that could be an engaging innovation for savvy
transportation (It is). Also, it gave a few utilizations of
VANET. The benefits and negative marks of the examined
conventions are likewise characterized. By learning
different directing conventions in VANET perceived
various activity circumstances, we've inspected that more
examination is required to confirm the numerous attributes
of a steering conventions.

Qing Yang et.al.

2008

Adaptive

suggested an adaptive connection aware routing (ACAR)

connectivity aware

process that addresses these problems by adaptively

routing protocol

selecting an maximum course with the best network
transmitting quality predicated on the statistical and realtime thickness data that are compiled via an on-the-fly
denseness collection process. The process contains two
parts: 1) choose an optimal road, consisting of highway
sections, with the best believed transmitting quality 2) in
each street section in the preferred route, choose the most
effective multi-hop journey that will improve delivery
proportion and throughput.

Moez Jerbi et.al.

2009

efficient

this paper presents the better insatiable activity mindful

geographic

directing standard convention (GyTAR), which can be a

routing

convergence based physical steering standard convention
that is with the limit of discovering strong and perfect
courses inside metropolitan situations. The essential idea
driving GyTAR is the dynamic and in-succession gathering
of crossing points by which information bundles are sent to
the spots. The crossing points are picked considering
factors like the left over separation to the excursion spot
and the difference in vehicular movement. Information
sending between crossing points in GyTAR receives a
superior ravenous convey and-forward gadget.

Valery
et.al.

Naumov

2007

Connectivity-

display a position-based steering framework called

aware

Connectivity-Aware Routing (CAR) planned intended for

(CAR)

routing

between vehicle correspondence in a city and additionally
thruway condition. A recognizing property of CAR is the
capacity to find places of spots as well as to discover
connected pathways amongst source and get-away spot
sets. These pathways are auto-balanced on the take off,
without another discovering procedure. "Monitors" help
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track the current position of any excursion spot, regardless
of the possibility that it traveled an impressive separation
from its first and foremost known area.
Sascha

2008

Schnaufer et.al.

Position-based

concentrate existing position-based directing conventions

unicast routing

and present Offer, system of ravenous steering with a
theoretical neighbor work area. It recreated every
standard convention in city condition of the Karlsruhe,
involving streets with a measure of 66 kilometers, 390
intersections, and radio checks created from top notch dish
pictures. What's more, it mimicked the conventions with a
FACE-2-and a separation vector-based reclamation
technique.

Tarik Taleb et.al.

2007

stable
protocol

routing

This paper contends the usage of data on vehicles'
movement data (e.g., position, course, speed, and
advanced mapping of interstates) to conjecture a
conceivable connection breakage occasion before its
occasion. Vehicles are assembled identifying with their
speed vectors. This kind of collection implies that vehicles,
claimed by a similar gathering, will set up stable solo and
multi-bounce pathways in light of the fact that they are
moving together. Setting up courses that involve just
vehicles from a similar gathering guarantees a high level
of relentless correspondence in VANETs.

V. CONCLUSION
Vehicular Ad Hoc Networks (VANETs) have developed as another effective innovation which can be utilized
in wide territories of uses, for example, Rescue and reconnaissance operations, excitement and so on. For every
one of these applications, there is a prerequisite of productive directing procedures inside the imperatives for
example, high portability and consistent topological changes of the vehicles. This paper gives an entire scientific
categorization of different existing steering plans with their relative points of interest and disservices of each
other. For every classification of directing, a nitty gritty investigation is given in the content. At long last, a
correlation of different steering plans as for various parameters is additionally given.
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ABSTRACT
Cloud is being used by much type of users to fulfill their storage needs and sharing requirements. Cloud is one
of the emerging techniques in today’s era. As there are many cloud service providers in industry it is extremely
easy to avail cloud storage. But while doing so users compromise security and privacy of data willingly or
unwillingly as these cloud storage services are not very proficient when it comes to data security. We are
proposing a system that can overcome these issues. Our system introduces encryption for security of data. As
data is stored in encrypted form it will be hard for cloud storage owners also to decrypt the data. By doing so
some other problem arrives like searching becomes impossible. For that we are maintaining a keyword
database that will be used when user search for a file. User can see graph that will show categories of
documents uploaded on cloud. Storage usage on cloud will be traced. There is another unique feature of our
system. If user enters # with correct password, system will prevent user from accessing any files and SMS will
be sent to emergency contacts of user.

Keywords: Cloud Storage: Access Control, Authentication, Database Processing, Privacy,
Security Unauthorized Access (e.g. Hacking).
I. INTRODUCTION
Cloud as an emerging technique in today’s era is being used by many types of users to fulfill their storage needs
along with sharing requirements. Now days, it is extremely easy to avail cloud storage, due to abundant
availability of cloud service providers. But on the other hand, these cloud storage services are not very
proficient when it comes to data security and the users have to compromise security and privacy of data. . We
are proposing a system that can overcome these issues. Firstly our system introduces encryption for security of
data .It will be hard for cloud storage owners also to decrypt the data, as data is stored in encrypted form. Due to
such things, some other problem arrives like searching becomes impossible. For that we are maintaining a
keyword database that will be used when user search for a file. User can see graph that will show categories of
documents uploaded

on cloud. Storage uses on cloud will be traced. There is another unique feature of our

system. If user enters # with correct password, system will prevent user from accessing any files and SMS will
be sent to emergency contacts of user.
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II. RELATED WORK
Protecting user’s data is an essential task in current systems. Researchers are proposing approaches and
solutions to maximize the confidentiality of user’s data. Study of different types of algorithm like AES, RSA,
Blowfish and distinguishing between them to recognize which algorithm is best suitable for our system. In the
first paper,the proposed system is a simple data protection model where data is encrypted using Advanced
Encryption Standard (AES) before it is launched in the cloud, thus ensuring data confidentiality and security.
These parameters provided us a better assessment of AES for increasing security [1].
The second paper,presents the implementation of RSA through an encryption and decryption procedures, which
are readily available for commercial use. Experiments were conducted on different text sizes. The results
obtained in encryption and decryptions of RSA were given in seconds [2].
In the third paper, proposed scheme is used to provide for enhancing security on the cloud server. For this we
use Blow-fish and MD5 as a hybrid security mechanism. Encryption and decryption is done by Blowfish and
MD5 is used for data digestion form which enhances the security .From this we learned the blowfish approach
for data security [3].
In the fourth paper, the performance characteristics of RSA are observed by implementing the algorithm for
computation. In this paper, RSA was implemented through an asymmetric key algorithm, encryption and
decryption procedure over different key size [4].
In the fifth paper, they have proposed an efficient and secure cloud computing framework which support
security for the cloud users and data control is being provided at the cloud user side. The cloud user can use the
privilege of inter cloud communication with the data security of AES and RSA security hybridization which will
provide four key security. The encryption is provided by the server. Then the receiver cloud can view the
request file by applying the four keys. If any malicious behavior is identified before the cloud user read
operation then our document identification bit alert the client and server for the possible attack. So this
framework supports secure data inter communication with malicious identification also.In this paper we have
designed a secure user cloud framework with the help of AES and RSA algorithms. Our approach provides an
authenticated way of entering the cloud user and provides inter clod communication virtualization environment.
For data security in inter cloud communication AES and RSA capability are used as the four key security. The
key control with the user side protection is the main benefit of our dissertation. Then we have provided the data
identification bit control for controlling any malicious behavior detection [5].
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III. SYSTEM ARCHITECTURE

Fig: System Architecture
As shown in system architecture
First step is that user needs to register to our system using email-id, mobile number and password. After the
registration process is completed user can login to the system upload a particular file or delete a file. While
uploading a file encryption takes place. Keyword extraction is done and is uploaded on cloud. Moreover we can
search for a particular file using keyword search functionality and also share the file to other user. We are using
one more unique functionality that is if we press # symbol after the correct password our system gets blocked
and sms is send to our registered mobile number.
In our project we use AES, DES and Hibernate. Hibernate is an object relational mapping tool for the Java
programming language. We have used hibernate for mapping an object oriented domain model to relational
database. And also mapping of Java data types to SQL data types is done. Hibernate also provides data query
and retrieval facilities. We create an hibernate application in eclipse IDE for mapping database in our project
.we also use AES and DES algorithm to encrypt and decrypt data securely.This algorithm may create separate
key to encrypt and decrypt data securely.

IV. MODULES
4.1 MODULE 1- Data Owner
Input to module – {user ids, files}
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Output from module – {encrypted files, keys}
It contains following steps
a)

Account Creation

b) Upload data
c)

Encrypt data

d) Exchange keys
(a)Account creation
Data owner will create an account where users can access their data.
(b)Encrypt Data
In this module Data owner will encrypt data with a security key.
(c)Upload Data
In this module encrypted data is uploaded from data owner to the cloud. (Data is outsourced to cloud).
(d)Exchange keys
In this module data owner will share/exchange keys with CSP (Cloud Service Provider) and User.

4.2 MODULE 2- User
Input to module – {user details, user id}
Output from module – {decrypted files}
It contains following steps
a)

User Registration

b) Login
c)

Uploading documents

d) Downloading documents
e)

Sharing documents

f)

Decrypt the file

(a)User Registration
In this module new user register the information in order to use the cloud for accessing files Uploaded by DO
(Data Owner).
(b)Login
In this module user can login by using his/her username and password.
(c)File Access Request
In this module each user can request for accessing the file and requirements to the cloud service provider.
(e)Download
In this module each user can download encrypted data/ file from cloud service provider.
(f)Decrypt the file
In this module user will request for keys and then after achieving a desired threshold, he/she can decrypt the file
successfully.
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4.3 MODULE 3- Cloud Service Provider
Input to module – {encrypted files}
Output from module – {authorized file access}
It contains following steps
a)

Save Data

b) Update meta Lists
c)

Send data

(a)Save data
In this module CSP will receive data/bundle from data owner and decrypt the bundle using DO’s public key.
The data received from DO is saved on cloud.
(b)Update Meta Lists
In this module CSP separate out the bundle by decrypting the outer encryption and will update various lists such
as file lists etc.
(c)Send data
In this module CSP will accept requests from users and will provide requested data (encrypted data) to
corresponding user.

System Block Functionality
To provide emergency functionality to the users, if anybody force user to login to the system, and if user type #
after correct password then system will block and SMS will send to registered contact numbers.

V. EXPERIMENTAL ENVIRONMENT AND METHODOLOGY
5.1 AES
The Advanced Encryption Standard or AES is a symmetric block cipher used by the U.S. government to protect
classified information and is implemented in software and hardware throughout the world to encrypt sensitive
data.In our project we have used AES for encryption and decryption purpose.The advantages of
AES are many. AES is not susceptible to any attack but Brute Force attack. However, Brute Force attack is not
an easy job even for a super computer. This is because the encryption key size used by AES algorithm is of the
order 128, 192 or 256 bits which results in billions of permutations and combinations. High speed and low RAM
requirements were criteria of the AES selection process. Thus AES performs well on a wide variety of
hardware; from 8-bit smart cards to high-performance computers. AES is also much faster than the traditional
algorithms; therefore in our work AES is adopted recently Compact AES S-box is developed to be more
efficient.
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5.2DES:
The Data Encryption Standard is a symmetric-key algorithm for the encryption of electronic data. Although
now considered insecure, it was highly influential in the advancement of modern cryptographies.DES is the
archetypal block cipher—an algorithm that takes a fixed-length string of plaintext bits and transforms it through
a series of complicated operations into another cipher text bit string of the same length. In the case of DES, the
block size is 64 bits. DES also uses a key to customize the transformation, so that decryption can supposedly
only be performed by those who know the particular key used to encrypt. The key ostensibly consists of 64 bits;
however, only 56 of these are actually used by the algorithm. Eight bits are used solely for checking parity, and
are thereafter discarded. Hence the effective key length is 56 bits.
According to our project, Users first enter a password parameter and keep it. The key generated from the
password parameter. Then users select the data file that need to be encrypted. According to DES algorithm and
the generated key, thesystem encrypts the data file. When users need the encrypted data, select corresponding
cipher text file and simultaneously enter the reserved password parameter, the system will perform the
appropriate decryption operation.

5.3Hibernate
it is an object relational mapping tool for the Java programming language. We have used hibernate for mapping
an object oriented domain model to relational database. Hibernate solves object relational impedance mismatch
problems by replacing direct persistent database access with high level object handling functions. Using this
mapping of Java classes to database tables is done using Java Annotations. And also mapping of Java data
types to SQL data types is done. Hibernate also provides data query and retrieval facilities. It generates SQL
calls and retrieves the developer from manual handling and object conversion of result set.
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We createahibernate application in eclipse IDE using following steps
1.

We created the java project

Create the java project by File Menu - New - project - java project.
2.

Added jar files for hibernate

Selected all the jar files and opened it.
3.

Created the Persistent class

4.

Created the mapping file for Persistent class

5.

Created the Configuration file
The configuration file contains all the information’s for the database such as connection_url, driver class,
username, password etc. The hbm2ddl.auto property is used to create the table in the database
automatically.

6.

Created the class that retrieves or stores the persistent object

In this class, we are simply storing the object to the database.
7.

Used this for running our project

VI. EXPERIMENTAL RESULT
Main objective of the system is to provide easy searching of document on cloud, because when users upload
some document on cloud some time it is difficult to find out itself by user. So system provides keyword
database functionality for searchingparticular file. System generates graphical format of uploaded documents
which shows type of documents. There is functionality, if anybody force user to login to the system, and if user
type # after correct password then system will block and SMS will send to registered contact numbers. User is
able to Search file, Upload file, Download file using this system with security and easy search method.

VII. CONCLUSION
In this paper, we proposed that system provides solution for achieving secure data sharing in the cloud is for the
data owner to encrypt his data before storing into the Cloud. Hence the data remain information-theoretically
secure against the Cloud provider and other malicious users. In this technique searching of files is managed by
the system it provides Graphical representation of file types and the secure sharing of data are provided.
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ABSTRACT
Increasing efficiency of the processes and devices is always desired from engineers. These requirement may
arise as a result of the need to increase process output, increase profitability, or accommodate capital
limitations. Processes which use heat transfer equipment must frequently be improved for these reasons. This
report provides some methods for increasing shell-and-tube exchanger performance. Themethods consider
whether the exchanger is performing correctly after their application and whether there is some increase in
efficiency or effectiveness of the heat exchanger.

I. INTRODUCTION
Increasing heat exchanger performance usually means transferring more duty or operating the exchanger at a
closer temperature approach. This can be accomplished without a dramatic increase in surface area.
Thisconstraint directly translates to increasing the overall heat transfer coefficient, U. The overall heat transfer
coefficient is related to the surface area, A, duty, Q, and driving force, ΔT. This equation is found in nearly all
heat exchanger design references [1]:
Q=UA∆T
As stated in this form, U can be calculated from thermodynamic considerations alone. This calculation results
inthe required U such that the heat is transferred at the stated driving force and area. Independent of this
requiredU based on thermodynamics, an available U can be determined from transport considerations. For
thiscalculation, U is a function of the heat transfer film coefficients, h, the metal thermal conductivity, k, and
any fouling considerations, f. An exchanger usually operates correctly if the value of U available exceeds the
Urequired.
The precise calculation of U from the transport relationships accounts for all of the resistances to heat
transfer.These resistances include the film coefficients, the metal thermal conductivity, and fouling
considerations. Thecalculation of U is based upon an area. For shell-and-tube exchangers, the area is usually the
outside surface ofthe tubes [1].
U=f(h ,k ,f ,A)
Theoverall heat transfer coefficient can also be calculated by the equation given below, provided the inside and
outside filmcoefficients, hi and ho, and the fouling resistance, f, are known [1].
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1/U=1/hi+1/ho+ f
This discussion is limited to the shell-and-tube type exchangers. These exchangers are the most common in
theprocess industry and can be easily modified in most cases. Furthermore, there are many sources available
toestimate the shell-and-tube heat exchanger performance. Other types of exchangers such as air coolers
mayalso be applicable with respect to cleaning and the use of tube inserts. Most of the more exotic heat
exchangerssuch as plate-fin type exchangers, are not easily modified or enhanced to increase performance and
are notconsidered here. However, during an investigation to increase performance, some of the exotic
exchangers maybe a viable alternative if all of the other options have been exhausted.
A plan for increasing heat exchanger performance for shell and tube exchangers should consider the following
steps:
1.

Determine that the exchanger is operating correctly as designed.Correcting flaws in construction and
pipingthat may have a detrimental effect on heat transfer and pressure drop may be the solution.

2.

Estimate how much pressure drop is available. For single phase heat transfer coefficients, higher
fluidvelocity increases heat transfer coefficients and pressure drop.

3.

Estimate fouling factors that are not overstated. Excessive fouling factors at the design state result
inoversized exchangers with low velocities. These low velocities may exacerbate the fouling problem. More
liberalfouling factors and periodic cleaning may increase the heat exchanger’s performance.

4.

Consider using a basic shell-and-tube exchanger with enhancement or intensification such as finning,
tubeinserts, modified tubes, or modified baffles.

One simple and obvious solution for increasing shell-and-tube heat exchanger performance might be to switch
theshell-and-tube fluids. The placement of the process fluids on the tube or shell side is usually not dependent
onthe most efficient heat transfer area. A primary concern is pressure. High-pressure fluids tend to be placed in
thetubes rather than the shell, resulting in less construction material and a less expensive exchanger [2].
Handlingphase changes may dictate where fluids are placed. Switching the tube-and-shell side process streams
may onlybe valid if the process streams have no phase change and are approximately the same pressure.

II. ENHANCED SURFACES
Heat exchanger enhancement can be divided into both passive and active methods. Passive methods include
extended surfaces, inserts, coiled or twisted tubes, surface treatments, and additives [3]. Active techniques
includesurface vibration, electrostatic fields, injection, and suction. Hewitt provides numerous examples of the
differentenhancements. The majority of the current discussion is related to the passive methods involving
mechanicalmodifications to the tubes and baffles.

424 | P a g e

Figure 1Examples of heat transfer enhancement surfaces of tubes.

II.

FINNING

Tubes can be finned on both the interior and exterior. This is probably the oldest form of heat
transferenhancement. Finning is usually desirable when the fluid has a relatively low heat transfer film
coefficient as doesa gas. The fin not only increases the film coefficient with added turbulence but also increases
the heat transfersurface area. This added performance results in higher pressure drop. However, as with any
additional surfacearea, the fin area must be adjusted by an efficiency. This fin efficiency leads to anoptimum fin
height with respectto heat transfer [4]. Most of the heat transfer and film coefficients for finned tubes are
available in the open literatureand supported in most commercial heat exchanger rating packages.
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Figure 2 External fins on tubes.

III. TUBE INSERTS
Inserts, turbulators, or static mixers are inserted into the tube to promote turbulence. These devices are
mosteffective with high viscosity fluids in a laminar flow regime. Increase in the heat transfer film
coefficientscan be as high as five times [5]. Inserts are used most often with liquid heat transfer and to promote
boiling. Tube inserts are used to remove fouling from inside surface of tubes of heat exchanger [6].
Insertsare not usually effective for condensing in the tube and almost always increase pressure drop. Because of
thecomplex relationships between the geometry of the insert and the resulting increase in heat transfer and
pressuredrop, there are no general correlations to predict enhancements. However, through the modification of
thenumber of passes, a resulting heat transfer coefficient gain can be achieved at lower pressure drop in
somesituations

IV. TUBE DEFORMATION
Many vendors have developed proprietary surface configures by deforming the tubes. The resulting deformation
appears corrugated, twisted, or spirally fluted. The surface condenses steam on the outside and heats water on
the inside. The author reports a 400 % increase in the inside heat transfer film coefficient [7]; however, pressure
drops were 20 times higher relative to the unaltered tube at the same maximum inside diameter.

Figure 3 Cleaning fouling using tube inserts.

V. BAFFLES
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Baffles are designed to direct the shell side fluid across the tube bundle as efficiently as possible. Forcing
thefluid across the tube bundle ultimately results in a pressure loss. The most common type of baffle is the
singlesegmental baffle which changes the direction of the shell side fluid to achieve cross flow.
Deficiencies of thesegmented baffle include the potential for dead spots in the exchanger and excessive tube
vibration.Baffle enhancements have attempted to alleviate the problems associated with leakage and dead areas
in theconventional segmental baffles.
The most notable improvement has resulted in a helical baffle. Baffle is most effective for high viscosity fluids
and provide several refinery applications. Baffles promote nearly plug flowacross the tube bundle. The baffles
may result in shell reductions of approximately 10-20% [8].

Figure 4 Transverse baffles used to redirect the flowing fluid.

VI. CONCLUSION
Engineers can evaluate increasing heat exchanger performance through a logical series of steps. The first
stepconsiders if the exchanger is initially operating correctly. The second step considers increasing pressure
drop ifavailable in exchangers with single-phase heat transfer. Increased velocity results in higher heat
transfercoefficients, which may be sufficient to improve performance. Next, a critical evaluation of the
estimated foulingfactors should be considered. Heat exchanger performance can be increased with periodic
cleaning and lessconservative fouling factors. Finally, for certain conditions, it may be feasible to consider
enhanced heat transferthrough the use of finned tubes, inserts, twisted tubes, or modified baffles.
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USE OF ACADEMIC RESEARCH TO DERIVE COST
EFFECTIVE ONLINE MARKETING APPROACH FOR
SMALL BUSINESSES
Bhavika Bali
ABSTRACT
This study is a thematic exploration of academic research in the field of digital marketing, post the great
recession era i.e. 2008-2009. The Research would try to assess the key academic findings of various National
and International academic journals post the year 2008 and understand the general perspective on digital
marketing, social media optimization, and managing online presence.
The key theme of the research would be to explore the possibility of using various digital marketing medium to
1) Share information about small business
2) Use digital media as a decision support tool
3) Develop social media as a lead generation tool.

Keywords: digital marketing, social media, user generated content, customer review, paid media
marketing practice
I. RESEARCH GAP
Academic research published post the recession era focuses on promoting digital marketing as alternate to
traditional media and moves on to a more elaborate analysis of various digital marketing platforms such as
social media, mobile marketing and most recent application based marketing.
Preliminary research investigation reveals the need to do a comprehensive backward evaluation of academic
literature. Application of the findings to the operations of small and medium enterprises is warranted.
These findings would help promote digital advertising decisions in the era of „Make in India‟ and develop a
rigorous and relevant perspective for research.

II. RESEARCH QUESTION
The purpose of this study is to identify possible disconnect between academia and small business marketing
practice. In the light of these findings, the key implications of academic research can be applied to assess how
the marketing issues of small and medium enterprises can be addressed.

III. PROPOSITION
Digital marketing can indeed be a game changer for future marketing of Small and Mid Sized enterprises in
India. While many are excited about the Digital India Initiative, SMES are finding it difficult to compete with
large players due to the backing of global balance sheets. Today India has a measurable consumer surplus of $9
per user per month, which is on a much lower side than other developed countries.
Companies such as Flipkart, Snap Deal and Ola which saw strong growth in the last few years, are faltering out
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today at the hands of intense competition from deep pockets such as Amazon and Uber, which are able to
deploy cash and technology from US to India. Similarly India‟s advertising economy is dominated by Google
and Facebook, which jointly captures more than 75% of digital advertising revenue.
Through our literature review and research analysis it is clear that SMES could reduce expenses on call centre,
business shows and even offline media with the correct usage of digital advertising methods.
The future research for SMES needs to focus on adoption of internet as means of improving competitiveness.
Consistent efforts need to be made to develop affordable yet powerful audience metrics for SMES.
Pertaining to academics there is an urgent call for scholars to theorize the impact of digital advertising for small
and midsized business operations in India. Consistent with recent international studies and research, new ways
of understanding the marketing dynamics, actions and outcomes are called for.
At present even when we are yet to conduct an extensive meta analysis of data collected, it is clear from
preliminary investigation that academic literature lacks comprehensive answers on the following research
questions -

IV. DATA AND METHODOLOGY
1) Identify reputed academic journals and articles, to conduct a keyword and citation analysis using EBSCO and
research tool QSR NVIVO 11.
2) Classification of relevant articles and data collection
3) Link Building and citation analysis
4) Deriving research patterns through keyword and citation analysis
5) Integrating insights and practice

V. DISCUSSION
There is a great deal of opportunity in moving forward with academic research. Digital marketing is a field of
study in itself. Small businesses now have to embrace digital aspect of marketing to survive. The expected
outcome of this research would be able to provide
1) Thematic exploration of digital marketing as a field of study
2) Application of suggestions provided in marketing academics to the functioning of small businesses.
3) Providing cost effective marketing solutions for small businesses and entrepreneurs, thus creating a level
playing field for all.

VI. DEVELOPMENT OF PROPOSITION
P1 : Blogger Narratives and Online Communities
In 2010, an article titled Networked Narratives: Understanding Word-of-Mouth Marketing in Online
Communities :( Robert. V.Kozinets, Kristine de Valck, Andrea C. Wojnicki, & Sarah J.S. Wilner published in
the Journal of Marketing focused on how internets accessibility has transformed the influence and monitoring of
Word of Mouth marketing, like never before.
The article talks about effective blogger communication strategies and how marketer should leverage on online
campaigns.
The study kept „blogs‟ as a highly relevant context for evaluation. The investigation focused on blog based
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campaigns in 6 American cities. The experiment focused on creating online content around a newly launched
mobile device and participants were encouraged to blog about the phone. In order to effectively grasp the effect
of Word of Mouth strategies through blog the phenomenon of „Online Netnography‟ was adopted. In order to
develop relevant theory an in dept data was analyzed and represented in form of codes.
A networked Coproduction model of Word of Mouth marketing was simultaneously developed.
1) The research offers practical suggestions on integrating internet and word of mouth marketing strategies.
2) Prior to this study any online community activity was viewed as a mere amplification of marketing message
3) However this study determines the importance of understand the context and content of marketing message.
The theory draws direct managerial attention to measurement and classification of different types of
character narratives and communication forums available to every marketing professional.
P2: Online Consumer Reviews
Consumers are constantly in search for quality information. Online reviews are the new age marketing tool
which the new age consumers inevitably use to understand product and service characteristics.
The article titled Impact of Online Consumer Reviews on Sales: The Moderating Role of Product and Consumer
Characteristics, Feng Zhu & Xiaoquan Zang, focuses on examining the contextual factors that moderate the
relationship between online reviews and product sales. As quoted in the article “the conceptual framework of
the study depicts that online reviews are expected to influence product sales only when consumers reliance on
online reviews in sufficiently high when they make purchase decisions. In turn the degree of reliance depends
on product and consumer specific characters.

The competing Hypothesis presented in the study were
1) The popularity of the product is generally measured by sales, the author‟s hypothesis that an increase in
online reviews would lead to high sales volume for a popular product as well as a less popular product.
2) If we consider the consumer confidence in internet as positive, there is going to be a more likely influence
of the same on incremental sales.
3) An increase in online reviews results in higher incremental sales for products targeting consumers with less
internet experience.
For the purpose of testing the hypothesis researchers gather data from different gaming review sites

and the

data of review is one for each game in each month between March 2003 and October 2005. The scope is limited
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to 3 key review variables: the average rating, the coefficient of variation ratings and total number of reviews
posted. Customer satisfaction with different games is reflected through average ratings, coefficient of variation
measures the level of disagreement amongst the consumers and total number of reviews measures the volume of
discussion.
The authors adopt a difference in differences approach to take the difference between sales of the same game
titles for two consoles.
The results of the study suggested that all key aspects of reviews – the average ratings, the variation of ratings
and number of reviews, affirmatively affect the sales of less popular online games.
P3: Online Ad Positioning and Search Engine Behavior
There have been very few empirical evidences and ad studies to assess the impact of ad positioning in sponsored
search behavior. There have been studies wanting to assess the impact of placement of search engine ad and
conversion rate. But there are very few evidences to assess the relation of the same with clicks and conversion
rate.
Ashish Agarwal, Kartik Hosanagar and Michael D.Smith published an extensive study titled „Location,
Location, and Location: An Analysis of Profitability of Position in Online Advertising Markets in the year 2011.
The study uses field experiments to assess the how ad position in sponsored search influences affects an
advertiser‟s revenues and overall profits. The researchers generate a unique panel data set of daily clicks, orders
and cost for multiple keywords in sponsored search ad campaign of an online retailer and apply Bayesian model
to analyses the probabilities of clicking and ordering in this environment.
Key findings of the research are
1) Advertisement click through rates decreases with

positions, but the conversion rates increases with

position.
2) For specific keywords, revenue increases for ad positions, however costs are invariably higher in top
positions.
The study makes significant managerial contribution by providing evidence for the fact that a click from
advertisement at a top position may lead to lower revenue than click for advertisement at same position. Top ad
positions are not the only remedy to get good clicks. Click through Rates are not in itself a sufficient metrics to
determine ad ordering.
Buying consumers with specific queries and more consumer knowledge are likely to visit online ads with lower
placements. Buying consumers have also said to exhibit „Recency Bias‟ in their search behavior, as they prefer
to visit familiar advertisements.
P4: User Generate Content
Effective content optimization plays a crucial role in increasing popularity of a brand. As suggested by a study
conducted by Jacob Goldenberg, Gal Oestreicher- Singer and Shachar Reichman online content and products are
presented as product networks in which nodes are product ages linked by hyperlinks. With the increasing
influence of internet, a dual network structure has developed which includes social networks. The authors have
presented a detailed analysis in their article titled, „The Quest for Content: How User Generated Links Can
facilitates Online Exploration‟. An assessment of seven internet studies, define different conditions of network
exposure, when exposed to dual networks , results are more desirable outcomes in the form of average product
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ratings and overall satisfaction. The next set of studies is an extension of previous one, in which network
changes as a function of time or in terms of participant‟s satisfaction.
This research aims to guide the consumer exploration process and understand the influence in consumer
behavior to certain types of content.
P5: Social Earned Media
The evolution and Acceptance of Digital Platform for Marketing
As discussed in the American Journal of Marketing (MA/MSI Special issue November 2016) an extensive study
was conducted to analyze key articles and topics, reflecting on the evolution of core Digital, Mobile and Social
Media themes from the year 2000 to year 2015. For the purpose of detailed understanding the article throws
light on interesting shift in priorities from the year 2000 to 2015 in this particular field of study.
The key findings
1) Academic researchers started focusing on developing a body of literature dedicated to Digital Media, post
the year 2000. The internet was accepted widely as the new medium of communication. The research was
influenced by adoption of the Hoffman and Novak (1996) model of consumer behavior in hypermedia
CMES and the Netvertising Image Communication Model, that mapped the stages through which marketer
generated images are converted into consumer responses. After the burst of the “dot-com” bubble, need to
study the marketing dynamics of the newly networked business environment was accepted. This lead to
establishment of dedicated journals for the study of dynamics of new age interactive marketing
communication. This era of academic research focused on understanding the benefits to consumers by
augmenting offline life, sharing opinions and narratives and advantages of viral transmission and content
creation.
2) The second Era (2005-2010), as suggested in the study, highlighted the role of mainstream consumers
taking a keen interest in developing online social interactions through online communities and social
networking. Here the stakeholders saw internet as a key medium to raise choice quality, ability to
understand consumers through knowledge gained from network position. Internet now evolved as a “search
and decision support tool”. This paved way of observing internet as a “marketing intelligence tool”, which
could successfully anticipate consumer choices and internet became the new digital source of research and
data.
3) “Connected Consumer” became the research priority for academicians around the world, in the third phase
termed as the “Age of Social Media- 2011-2014”. It was widely acknowledge now that the consumers
action have the ultimate potential to influence and the social media platforms have now given the
consumers the ultimate power to use self expression as a means of amplifying of dulling any marketing
activity.
P6: Online Data for Marketing Analytics
In a very recent study published in the special issue of American Marketing Association in 2016, Michel Wedel
& P.K.Kannan have provided a critical examination of development of marketing analytics as a field of study
and . Article has put light on recent developments in the areas of marketing mix, personalization and privacy
and works toward identifying key potential barriers in implementation of successful analytics of rich marketing
data in companies.
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This forward looking research is an exploratory study to highlight the trends that will shape marketing analytics
in future. As seen in Figure 3, the author has identified directions of new analytical research methods answering
the following questions (Marketing Analytics for Data –Rich Environments, Michel Wedel & P.K.Kannan)
1) Analytics for optimizing marketing mix spending in a data rich environment
2) Analytics for personalization
3) Analytics in context of customer privacy and data security

The article has exhaustively reviewed the history of data analytics and gives suggestions that one size fit all
model for marketing analytics would soon be obsolete. In the era of big data, analytics dimensions need to be
very broad and deep, and Big Data would act as a bridge between marketing managers and information
technology personnel. Expert analyst‟s advice would be needed at every step for predicting response through
marketing modeling techniques, marketing mix optimization and personalization.
Research Model: Based on the proposition made above, the conceptual research model has been proposed.

Managerial Implications
The proposed model aims to highlight the role of various digital marketing parameters on small businesses
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online sales volume. The presented framework broadens the definition and implication of complex tasks that
need to be acknowledged, apart from cost related benefits. This model helps lays down the criteria small
business owners need to evaluate before they plan to go online. The mechanism through which sustainable
competitive advantage can be achieved using digital sales channel is based on the above propositions and
relations.
Limitation of the Study and Scope for Future Research
The main motive of the paper was to gather insights on the existing business models and influencers of the
digital sales channel. The framework however is generic as the literature reviewed is generally from free
websites, which may have excluded relevant studies available in other mediums.
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