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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 4
th
 International Conference on Latest Trends 

in Engineering, Science, Humanities and Management (ICLTESHM-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 20 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, 01 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: 978-93-86171-37-5 

4
th
 International Conference on Latest Trends in Engineering, Science, Humanities and Management 

(ICLTESHM-17) was organized at (IFUNA) Indian Federation of United Nations Associations, 

Qutab Institutional Area, New Delhi (India) on 8th April 2017 

 

Total 50 papers were received for the conference and 20 papers were shortlisted by the committee.  
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ABSTRACT 

The power of “E” help learning by anytime, form anywhere and anyone in just mouse click E-learning: 

Learning environment which is uses information and communication technology (ICT)as a flat form for 

teaching and learning activities. Generally, libraries are provided free services but some special services need 

to be learned through exchange of information via i.c.t which help towards its growth and development. In E- 

learning effort, libraries need to be serve through electronic/online media for user’s satisfactory services in 

basis of cost, place, time etc., because only satisfied users come back again and again and dissatisfied users will 

find someone suppliers of information to meet their information need. The concept of e-learning of library 

serves is still not fully understood by many librarians. To conscious practice learning librarians have to be 

convinced that e-learning is good for libraries. They should be aware that e-learning definitely improves and 

increases the effectiveness of libraries. Each library needs to identify the primary target learnings and the 

composition of needs that that it would like to serve as its key constituency. E-learning will be a successful 

teaching model for libraries.  E-learning recently studies modulated that the use of e-learning system in 

university context increases productivity and allows learners to accomplish their tasks in more effective 

waysThe benefits of e-Learning are almost too numerous to count you can cover the material you have time, go 

over it as often as you need, all without traveling to the classroom. 

Keywords: learning, electronic, library users, e-learning 

 

I. OBJECTIVES 

1. To understand the term „‟ E-learning” and its use for library services  

2. To realize the benefit of e-learning both for a library as well as its users 

3. To know classification, activities, organizing and setting up e-learning 

 

II. INTRODUCTION 

Technology enhance learning a goal to provide socio-technical innovation, the advancements of computer 

technology during the past few decades have drastically brought many changes in the way information is 

organized, stored, retrieved and accessed. This technology in computer in information processing has brought 

several and services to the scene. With these hugged advancements in e-learning broad brand connectivity make 

easy to information resources in the era of I.C.T the readers are getting more chances to produce their reading 

capacities with the support of electronic resourcesto e-learning. With this development of the internet reader 
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find a new platform to approach the various types of ready resources, internet in nowadays, is a significant 

attribute of e-learning are also another important assets of e-learning. 

 

III. E-LEARNING: CONCEPT AND RELATED TERMS  

E-learning was first to called “internet-based training” then based web based training”. Today you will still find 

these terms as being used, along with variation of e-learning, eLearning. There are many term used to describe 

learning that is delivered online, through the internet, ranging from distance education to computerized 

electronic learning, online learning, internet learning and many others. Long before the internet was lunched, 

distance courses were being offered to provide students with education on a particular subjects or skills.  In the 

1840s Isaac pitman taught his pupils shorthand via correspondence. This form the symbolic writing was 

designed to improve writing speed and was popular amongst secretaries, journalist and other individual who did 

a great deal of note taking or writing. 

In 2009, 44% of the post-secondary students in the USA were taking some or all of their course online, which 

was projected to raise to 80% by 2014. Although a large proportion of profit high education institutions now 

offer online classes only about half of the private nonprofit school do so private institutions, now many become 

more involved with online presentations as the cost decreased properly trained staff must also be hired to work 

with students online these staff members need to understand the content area, and also be high trained in the use 

of the computer and internet. Online education is rapidly increasing and online doctoral programs have even 

developed at learning research universities. 

 

IV. DEFINATIONS  

E-learning recently studies modulated that the use of e-learning system in university context increases 

productivity and allows learners to accomplish their tasks in more effective ways. E-learning can simply be seen 

as; 

 Learning environment which is uses information and communication technology (ICT) as a flat form for 

teaching and learning activities. 

 Learning utilizing electronic technologies to access educational curriculum outside of a traditional classroom 

or degree delivered completely online. 

 The use of electronic media (computers, tables or phones) to educate or train learners. 

 

V. NEEDS OF E-LEARNING FOR LIBRARY 

The growth in e-learning or online learning, in which education is delivered and supported through computer 

networks such as internet, has posed new challenges for library services. E-learning and traditional learners now 

have access to a universe of digital information through the information superhighways. 

 Historically, librarians have sought to provide services to distance learners that are equivalent to those who 

available to on-campus learners (slade and kascus, 1998) and this aspiration is grounded in the philosophical 

frameworks of the Canadia Library Asoociaton‟s Guidelines for library support of distance and distributed 

learning in Canada (2000). 
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There has been an explosion in publication as librarians consider ways to support learners in a networked 

environment (slade, 2000). What do an e-learners need from librarians? Suggestion advocating change in 

librarians‟ role‟s in support of distance learning in information age appear throughout the literature. Librarians” 

must assert themselves as key players in the learning process thereby change their roles from information 

providers to information educators” (Dempsey and cooper, 1998): they have become providers of technical 

support. (Hulshof, 1999): and they have been transformed from information gatekeepers” to “information 

gateways. 

In responding to the needs to provide eLearning support. Librarians have worked immensely sa translating what 

they do in a traditional library into virtual or digital environment while customizing their services, and resources 

for e-learners. Traditionally, libraries offer circulation services, inter library loans, information desk, reference 

desk and library instruction. To serve learners connected to their institutional library primarily through a 

computer network, librarians are providing remote access to, and electronic delivery of, library resources and 

using communication technologies to deliver electronic reference service and instruction support. 

 

VI. E-LEARNING OF LIBRARY AND INFORMATION SERVICE 

In spite of books and articles on the e-learning of library and information services. The concept of e-learning is 

not fully understood by many librarians. In order to appreciate e-learning of library knowledge of what library 

learning entails would be useful. In essence learning encompasses the following: - 

 Know the purpose of the library 

 Create awareness among the learners on the existence and availability of resources and services. 

 To determine the resources and services within the limit of available resources.  

 Know enough about library customers to establish meaningful and mutually beneficial relationship with 

them. 

 Understand the changing relationship between the library and its immediate and broader environment. 

 Assess and monitor the information needs of library customers periodically. 

 Evaluate products and services periodically. 

A library is process where research is taking place at various process with the aim of achieving users need and 

satisfaction. Establishing interaction with users build up greater understanding of user‟s information needs. 

Deliberate action to increase the visibility of the library and its services constant awareness among users. Which 

in turn strengthen greater use of the library. Finally, they should be aware that e-learning definitely increases 

and improves the effectiveness of libraries. 

 

VII. BENEFIT OF E-LEARNING 

The benefits of e-Learning are almost too numerous to count you can cover the material you have time, go over 

it as often as you need, all without traveling to the classroom. In most courses, you must keep up with the 

scheduled course work. Courses are instructors led and follow the same semester schedule as traditional courses. 

ELearning has transformed the hands cape of learning and development. 

 Faster delivery cycle tin: - the study was indicating the eLearning reduces many learning time by at least 

25%to 60% when we compared to traditional learning this is cuts down on the training time because no 
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travel time, learners can foes on elements of programmed, it gives learners an attribute to set their own 

space, rather than pace of the group. 

 Lower cost: - the learning reduces training time as well as cost effective saving in terms of course reduces, 

spending on travel and accommodation with the risks of life path. There is speed and case in which 

eLearning is delivered. 

 Much up dated easily: - e-learning are easily to keep up to date. Hence, updated resources are simply up 

loaded through computer application base but still cheaper and easily than reprinting manual and retraining 

instructors. 

 Allow high level of interactive: - the learners can meet training needs because no one gets to sit in the back 

row and not pay attention to the materials and they will never move forward. 

 Personalized learning every learner is strong and unique by providing the user‟s ability to use branching 

scenarios and additional support base on learner‟s confidence level. 

 

VIII. CLASSIFICATION OF E-LEARNING 

The e-learning technologies may be classified into the following. 

 Visual learning is a platform for managing and delivering learning. A platform is a software framework, 

including system architecture, operating systems and programming language. V.L.E are platforms specially 

adapted for learning. But many time go by other names examples, learning management system, learning, 

content management system and virtual classroom. A learner‟s management system is a system for manipulating 

information about learners. A learning content manage system is a system for organizing the learner V.L. E‟s 

can also include some of the technologies classified under the remain headings. 

 Specialist software: -is a catch all for technologies that don‟t quite fit in the other four categories, and as such 

it is always expanding. It includes simulations, games, study and revision tools, three dimensional panoramic 

imaging software or avatar –and anything else that enhances the e-learning experience. 

 Authority tools: - anyone who is familiar with a computer programming language can use it to create web 

page and anything on them; authority tool enable anyone who doesn‟t have program skills to do the same. In e-

learning authority tools enable users to create learning content from scratch, typically in a simple template 

where authors can view the output, while the input it, exactly as it appears to learners. Authority tools often 

enable authors to create learning object‟s which may be stored, retrieved, and reused. In other courses or 

aggregation of learning content. 

  Collaborative tools: - this is enable learners to interact with other learners and work together on issue of 

common interest. Example includes wikis, blogs, discussion forum, live chart and virtual class room wikis are 

web page where learners can share the development of content and discuss its progress. Blogs are like online 

diaries or logs, where the bloggers write and publishes his or her thoughts and subscribers to the blogs can post 

comments or questions. Discussion forums allows multiple users to start discussion topics or threads and reply 

to threads started by others, this allow learner to hold multisided online discussion about topics of common 

interest.  
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 Assessment tools: - technologies range from simple tools for setting and marking quizzes to more complex 

software for analyzing the styles of a pieces of writing they are especially good at handling objectives testing 

method of like multiple choice questions.  

 

IX. HOW TO PLAN, ORGANIZE, MANAGE AND PERFORM E-LEARNING 

The following sequential activities to perform step by step for organizing e-learning 

The first step-answer question 

1. What is the objective of the e-learning?  

2. What resources do I have? 

3. Who are my students and what I want them to achieve?  

4. How to organize an e-learnings? 

9.1 What is the objective?  

 

 

 

 

 

 

 

 Why do I want to have an e-learning? 

 What are my expectations from the e-learning? 

 Can my teaching be improved by opening an e-learning? 

 What parts of my current teaching I may amend, replace or 

innovate by implementing an e- 

      Learning? 

9.2  What resources do I have? 

 Technical requirements: platform (availability, technical 

support, ease of use,); computer at work/home? Internet access? 

 Time: Do I have enough time (in the preoperational period / 

during the course of teaching)? 

 Existing materials: Do I already have digital learning 

materials? 

 Human resources: roles required to deliver e-course?  

 (Professor, assistant, etc.); how many people I can count 

on? Are they digitally competent? 

9.3 . Who are my students and what I want them To 

achieve? 



 

 

6 | P a g e  
 

 Target group: How many students do I have? Who are my students? (Experience of studying, experience of 

e-learning, digital competences, etc.). What students expect? What is their environment? 

 Learning outcomes: What are the learning outcomes for the course? What competencies should be 

developed? 

 Specifics areas: What is the complexity and difficulty of the 

content? Are the learning outcomes knowledge or skills oriented? 

 

9.4  How will I organize my e-learning? (1) 

 What types of content will be offered? In what digital format 

 Which teaching methods to achieve the learning outcomes? 

 Presentation of materials (lecture materials, references, videos, multimedia, links...) 

 Interactive methods (self-assessmentquiz?) • Collaborative methods (group work, peer review, etc.) 

 What types of activities to support learning? 

 Homework - individual (thematic, weekly, periodically) 

 More complex tasks - problem-solving - individual / group 

 Term papers 

 Discussions on the forums - the rules! 

 Feedback - individual / group / all student 

9.5. How will I organize my e-learning?  

 

 

 

 

 

 

 

 

 Assessment 

What will be assessed in an e-course? How will the final grade be structured? What are the criteria for the 

assessment of activities (feedback)? Self-assessment tests? Test items database? 

 Quality control 

Student‟s evaluation of e-Course and teachers? Continuous evaluation / periodic / final? 

The second step – PLAN! ssss 

 Plan of content 

How to organize content? (thematic/timeline) 
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 What kind of teaching materials will be offered/? 

In what format? (Presentations, text materials, eBooks, 

MMmaterials 

E-book MM materials) The type and quantity of supplementary 

materials?  

(Additional literature, video, simulation ...) 

 Plan of activities 

 What kinds of activities will be offered to students?  

What will be the obligations? 

Which rules will be applied? Criteria for the evaluation of student‟s activities? 

Organization of assessment? / 

X. CONCLUSION 

In the early days it received a bad press, as many people thought bring computers into class room would remove 

that human elements that some of learners need, but as time has progressed technology has developed, and now and 

we embrace smartphones and tables in the classroom and office, as well as using a wreath of interactive designed 

that make distance learning not only engaging for the users, but valuable as a lesson delivery. The libraries 

canapply classic learning principles to attract and better serve new generations users. Although libraries no longer 

have a monopoly on information source, libraries do offer value – added service. 
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ABSTRACT 

In an attempt to boost up the growth of the Corporate sector,Government has brought new Companies Act, 

2013 superseding old Companies Act, 1956.New Provisions have been inserted in the Act and one of which 

is“Entrenchment provision” in Articles of Association which provides for article being altered if restrictive 

conditions are met or complied.The objective of this study is to explore the term Entrenchment with reference to 

its objectives & effectiveness. As there is old saying, „good law but bad implementation‟meaning laws are good 

but there is always a mismatch between good laws and their implementation. As Entrenchment provision 

provides strong footing for minority shareholders but its implementation may become contrary to the aim of 

protecting the rights of the minority shareholders. In India, there is concentrated ownership with promoters and 

findings of earlier research underline them as dominant shareholders who exercise control at the expense of 

minority shareholders.The study reveals how entrenchment provision can expropriatethe rights of minority 

shareholders. 

Key words: Entrenchment, Majority and minority, Concentrated ownership 

 

I.INTRODUCTION 

The UK was one of the first nations to establish rules for the operation of the companies. From the United 

Kingdom, we devised and evolved the Indian company law. The Companies Act, 1956 has been reviewed and it 

brings in law new amendments and new terminology. Specifically, changes are aligned with an aim to improve 

and fulfil the changes of economic restructure and business environment. The new Companies Act, 2013 has 

replaced nearly a six decade old Companies Act, 1956 and the government insisted that new law should address 

the concerns raised by various stakeholders.The reason for amending such a law is to bring effective and 

escalatingprovisions so that the constructive objective is achieved. Moreover, they fill the various lacunas 

present in the law. The Companies Act, 2013 comes in to existence on 29
th

 August 2013 after receiving the 

President‘s assent. 

Thereare significant changes in the Companies Act, 2013 which include provisions relating to governance, 

compliance and enforcement, disclosure norms, auditors, mergers and acquisition and new concepts of one-

person company, small companies, dormant companies, class action suits, corporate social responsibility has 

been included. Each change brings its own importance in the law.In the companies Act, 2013 there is one more 
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insertion of the provision which is called entrenchment provision. Entrenchment provision is provided in the law 

inSection 5(3), 5(4) and 5(5) of the Companies Act, 2013 that is included in Articles of Association. An 

entrenchment provision makes the current level of provisions more difficult to follow for the coming period. 

These provisionshave been added in the law to give strength to the minority party so as to not allow voluntary 

decisions in the company until the consent of such mediocre party is available if given in the entrenchment 

provision in Article of association. It is true that company is formed to create wealth for the persons who create 

it and who invest their funds. Promoters are the person who create the company and who is likely to invest 

major part of their capital in the formation and there are some shareholders who invest their funds to create 

wealth in the near future. There are certain situations in which majority shareholders will try to impose their 

decisions on others and affecting the rights to have a say on matters which are relevant to the minority 

shareholders. These issues raise the problems of agency which affects the corporate governance of the company 

which is needed for the reputation and performance of the company.Thus,considering such problems, the 

Companies Act, 2013 incorporated Entrenchment provision to give a helping hand to minority from the peril of 

shareholder majoritarian. In this study, we encapsulated the implications of entrenchment provision and its 

effectiveness in the law. 

 

II. REVIEW OF LITERATURE 

Review of the literature is important because it covers all the previous researches and sets the platform of the 

current research. Kabra,Suyog (2015) in his article entitled as ‗Entrenchment clause in Article of Association‘, 

explains the procedure of incorporation of entrenchment provision in Articles after incorporation and concluded 

that it is more positive for joint venture and private equity investors and it provides strong footing for minority 

interest. Khunteta,Shubham(2016)in his article entitled as‗Decoding the Entrenchment clause as provided by 

the CompaniesAct, 2013‘made an attempt to explain the concept and instances of entrenchment provision and 

brief a note on penalty amount which is applicable according to Section 450 of the Act and according to Section 

451 for the subsequent breach of provision. Kumar, Vijay (2015) in his article „Entrenchment Clause-

Question mark on validity‟ tries to explainwhat is Entrenchment andwhether the Companies Act, 1956 

provided for entrenchment clause or is it an introduction made in the Companies Act, 2013.Bebchuk, 

L.,Cohen, A. andFerrell, A. (2008)in their article„What Matters in Corporate Governance?‟ investigated 

and explained the relative importance of 24 provisions followed by Investor Responsibility Research Centre and 

explained Entrenchment index by considering only six provisions which are staggered boards, limits to 

shareholder by-laws amendments, poison pills, golden parachutes, supermajority requirements for mergers and 

charter amendments. CS Pingle,Gaurav (2015) in his article entitled “Concept of Entrenchment in 

Companies Act”explains what is entrenchment in Companies Act,1956 and in Companies Act, 2013.In this 

study, there is an explanation of the entrenchment on the basis of its disadvantages also and how entrenchment 

leads to expropriation of minority shareholders and impacts the corporate governance of a company. The study 

is an attempt to exploratory research which is based on the information collected from various secondary 

sources such as Act, Rules, Guidelines, Research papers available online, various websites, newspaper articles. 
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III. OBJECTIVE OF THE STUDY 

[1] To know what is Entrenchment in Indian and U.K. Context. 

[2] To find reason of Introduction and effectiveness of Entrenchment provisions 

[3] To analyse the entrenchment provision on the expropriation of minority shareholders. 

[4] To understand the impact of entrenchment on corporate governance. 

 

IV. ENTRENCHMENT PROVISION IN INDIAN CONTEXT 

The term entrenchment has not been defined in the Companies Act, 2013. This provision comes in to force on 

1
st
 April, 2014. The dictionary meaning is as follows:(1) to apply additional legal safeguards;(2) to place 

(someone or something) in a very strong position that cannot easily be changed; Therefore, ‗entrenchment‘ 

means an addition of provision which makes certain amendments either more difficult or cumbersome by way 

of procedure, checks and safeguards. 

 

V. ENTRENCHMENT PROVISION IN THE COMPANIES ACT, 1956 

The Companies Act, 1956 did not have a specific provision on entrenchment. The additional legal safeguards 

and checks and controls were recognised through judicial judgements. In one of the landmark judgments in V B 

Rangaraj v. V B Gopala Krishnan, the Supreme Court laid down the law that private agreement between 

shareholders would not bind the company unless the Articles of association of the company provide for such 

restrictions. Therefore, it was necessary to include the shareholder‘s agreement in AOA for ensuring the 

enforceability of shareholder‘s agreement. If for some reason, it was notimbibed in the AOA, then such 

agreement was not binding on company/its shareholders. 

VI. ENTRENCHMENT PROVISION IN THE COMPANIES ACT, 2013 

Sub-sections (3) to (5) of section 5 contain provisions related to entrenchment and the same aresummarised as: 

[1] AOA may contain provisions for entrenchment for giving an effect that the specified provisions of AOA may 

be altered only if conditions or procedures as are more restrictive, are met or complied with. 

[2] Entrenchment provisions shall only be made either at the time of incorporation of a company, or at the time 

of amending AOA. 

[3] Amendment of the AOA of private company (relating to ‗entrenchment‘) can be effected only if the same is 

agreed to by all the members of the company. 

[4] Amendment of the AOA of public company (relating to ‗entrenchment‘), can be effected only upon passing 

of a special resolution. 

[5] Where the AOA contain provisions for ‗entrenchment‘ (whether made on formation or by AOA 

amendment), the company is under an obligation to give notice to the Registrar of Companies (ROC). 

[6] Entrenchment clauses are not enforceable if they are against the companies Act, 2013 or Memorandum of 

Association. 
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VII. ENTRENCHMENT PROVISION OF U.K. COMPANIES ACT, 2006 

As per Section 22 of Companies Act, 2006 of U.K contains the Entrenched provision of the articles that are as 

follows: 

(1) A company's articles may contain provision (―provision for entrenchment‖) to the effect that specified 

provisions of the articles may be amended or repealed only if conditions are met, or procedures are complied 

with, that are more restrictive than those applicable in the case of a special resolution.  

(2) Provision for entrenchment may only be made—  

(a) in the company's articles on formation, or  

(b) by an amendment of the company's articles agreed to by all the members of the company.  

(3) Provision for entrenchment does not prevent amendment of the company's articles—  

(a) by agreement of all the members of the company, or  

(b) by order of a court or other authority having power to alter the company's articles.  

(4) Nothing in this section affects any power of a court or other authority to alter a company's articles. 

 

VIII. REASON FOR INTRODUCTION OF ENTRENCHMENT PROVISION 

With the entrenchment provision, criteria is to prevent subsequent amendments, once it is adopted which makes 

some portion of law irrevocable except in cases of assertion of rights. Entrenchment provision are included in 

AoA at the discretion of the company but once it is adopted they have to be complied. In some cases, it is 

justified as it protects the rights of minority from the majority of concentrated ownership. The Entrenchment 

clause makes certain amendments either more difficult or impossible. Entrenchment can be used as a 

mechanism of corporate governance as it protects the interest of the minority shareholder. Generally, articles are 

by laws or rules which govern the management in order to achieve the objectives which is defined in the 

memorandum. It is the article with in which the company has to perform hence enormous caution must be taken. 

If it is prescribed in the entrenchment clauses of article of association that the certain decision needed the 

consent of the minority, the decision cannot be approved, without the consent of the minority. This means that it 

provides a special privilege to minority consent. Majority always enforce their decision on company but with 

entrenchment provision prevents the creation of legal autocracy. Now minority members can force majority to 

appraiseof their views in decision making. 

According to Rule 10 of the Companies (incorporation) Rules 2014 where the articles contain the provisions for 

entrenchment, the company shall give notice to the Registrar of such provisions in Form INC – 2 or Form INC – 

7, as the case may be, along with the fee as provided in the Companies (Registration offices and fees) Rules, 

2014 at the time of incorporation of the company. These forms are related to incorporation of One Person 

Company and Company other than One Person Company, respectively.Form INC – 2 asks whether Articles are 

entrenched or not and Number of Articles to which provision of entrenchment shall be applicable. The form also 

asks for details of entrenched articles; Article number and contents. Entrenched Articles are also required to be 

attached with the Form INC – 2. There is similar provision in Form INC – 7.Where the articles of an existing 

company altered to include entrenchment, the notice of entrenchment shall be filed in Form MGT – 14 within 
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thirty days from the date of entrenchment of the articles, as the case may be, along with the fee as provided in 

the Companies (Registration offices and fees) Rules, 2014.Form MGT – 14 is related to filing of resolutions and 

agreements to the Registrar pursuant to Section 94(1) and 117(1) of the Companies Act, 2013. 

 

IX. EFFECTIVENESS OF ENTRENCHMENT PROVISION 

Before coming in to the effect of the entrenchment provision the procedure of appointment of board of 

directorswere through a simple majority vote thereby dispossessing the right of the minority shareholders to 

place even a single director on the Board. Now with the effect of entrenchment provision in Article of 

association thatinserts a clause which deprive the majority from exercising such power. Entrenchment provision 

stow article of association in a heftyposition. Let‘s take an example AB ventures is a private equity fund 

subscribes 15% of equity fund in PQR limited. PQR can do certain transactions without taking the consent of 

AB which are associated with their affirmative rights which are given to any private equity investor. If POR ltd 

approach any Bank for loan, they go through with the article of association and ask consent of the AB ventures. 

Now in this case the remaining 85% holders by passing a resolution removes the affirmative rights from the 

article than AB ventures do not have control over PQR ltd. If at the time of investment by AB venture if they 

ask PQR ltd to include entrenchment clause in the article that can be allowed that any affirmative rights of PQR 

will only be done with the consent of AB ventures which means somewhere it strengthens the position of 

minority.  

 

X. EFFECT OF ENTRENCHMENT PROVISION ON EXPROPRIATION OF MINORITY 

SHAREHOLDERS RIGHTS 

Usually Shareholders denotes a person who holds some shares in a company. Mostly Companies has two types 

of shareholders one is majority shareholders who owns and hold more than half of the company‘s shares and 

minority shareholders who have below 50% ownership incompany‘s shares and who does not have exert control 

over the company. Majority shareholders are mostly the promoters of the company and it is contemplating that 

they have controlling voting power in the company.For the persuasiveworking of the company it is 

egalitarianismthat there is a balance between the rights of the majority and minority shareholders. Companies 

Act, 2013 has sought to provide protection of minority shareholders and act as a game changer in the scuffle 

between the majority and minority shareholders but still there were some glaring lacunas in the existing 

provisions of the law.As we discussed earlier about the entrenchment provision which strengthen the position of 

minority shareholders but one should also consider the negative repercussions of the entrenchment provision.  

Companies having concentrated ownership structureweakens the governance mechanisms and increase the 

probability of minority shareholder‘s expropriation. High ownership concentration in the hands of few has 

always been create a problem in emerging economies.Concentrated ownership has been an important feature of 

the Indian private sector since decades. Ownership structure may arise the problem of Principal-Principal 

conflict refer to the conflict between two classes of principals i.e. controlling shareholders and minority 

shareholders which is distinct from principal-agent conflicts. In the era of emerging economies ownership and 

control are concentrated in the hands of controlling shareholders as such they are able to use their voting power 
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to decide who sits on the board of directors and who is appointed in the management of the company. As 

discussed earlier, the effectiveness of the entrenchment provision, which is to strengthen the position of minority 

shareholders but this provision remains ineffective if applied by the controlling shareholders for their own 

benefit. Article of association is a document which prescribes the rules and by-laws for the management of the 

company including information about the general meetings, board of directors, proceedings about the courts and 

details on voting rights.  

Controlling shareholders can amend the Article of association and insert the clause which are beneficial to only 

controlling shareholders and apply the tactics in their favour so that they are able to redirect or consume 

corporate resources in a way that provide benefits to only controlling shareholders and not to others i.e, minority 

shareholders. With this they will extract private benefits of control by forcing decisions and which leads to 

expropriation of minority shareholders. Company having concentrated ownership structure, the promoters were 

the controlling shareholders of the company and they have number of majority votes associated with their 

shareholding in the company and if they altered their article by laying down the conditions for which majority of 

votes is required than its becomes easier for them to pass every resolution even without giving significance to 

the consent of the minority shareholders. In a similar situation if a company lays down the condition in its article 

that every resolution require the assent of its nominee director only than the power remains only in the hands of 

the nominee director and the votes of the minority shareholders does not count for this.  

All the above activities exercised by controlling shareholders leads to the expropriation of the rights of the 

minority shareholders with the objective to use the company resources for private benefits, for related party 

transactions, to retain control and for tunnelling activities. The safeguards provided by the entrenchment raises a 

number of legal issues about their validity like can a Public company grant special privileges to its promoter in 

terms of voting power by amendment of article of association with regards to entrenchment provision? By 

having a special voting power by majority against wisdom of minority provided by entrenchment clause is 

valid? Thus,entrenchment provision if not applied in the strict sense of law than leads to expropriation of 

minority shareholder‘s rights. 

In the case of Tata Sons limited which is the holding company of the Tata group which holds shareholdings in 

the Tata group companies. Tata Sons is held by philanthropic trusts endowed by Tata family members which 

holds 66% of the equity capital of Tata Sons. The biggest of two are Sir Dorabji Tata Trust and Sir Ratan Tata 

Trust. In 2012 the Cyrus Mistry whose father has presently held 18.5% in Tata Sons was appointed as chairman 

of the Tata Sons. On 9
th 

April the Tata Sons moved seven resolutions to amend its articles by passing resolutions 

in extraordinary general meeting which curtails the power of the chairman. 

By amending the Article 121A the lists of items have been provided which needs the board approval which 

includes: 

 A five year strategic plan which lays down the strategic path of Tata Sons, along with its business and 

investments. Any alterations to any this strategic plan required board approval. 

 An annual business plan which would be granular in nature and disclose debt, cashflows, investments and 

return ratios. Again, any changes to this needed board approval. 

 The borrowing programme which covered raising new debt or refinancing of existing debt. 
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 Any proposed investment by the company in stocks, shares, immovable property or bonds exceeding Rs 100 

crore, if not already approved in the annual plan. 

 Any change in the capital structure of the company. 

 Any sale, pledge or encumbrance of any rights by the company or over its shareholding in any Tata 

company. 

 Any matter affecting the shareholding of the Tata Trusts or rights conferred by the AoA of the Tata 

companies. 

 Nomination of a representative from Tata Sons to exercise voting rights at the shareholder meetings of Tata 

companies, particularly if the vote is on matters concerning capital raising, incurring of debt, divesting or 

acquisition of any undertaking. 

With introduction of Article 121B any director of Tata Sons could ensure a discussion, provided the board was 

given 15days prior notice and article said it is mandatory for the board to take up such matter for consideration 

and vote at the next board meeting held.One of the amendments was a resolution that allowed the Dorabji Tata 

Trust and Sir Ratan Tata Trust ‗acting jointly‘ to nominate one-third of the prevailing number of directors on the 

Board. The AoA also allowed the two trust to remove or replace any of its nominee directors. The resolutions 

specified that both Trusts will appoint the directors together. In case of dispute the view of majority of the 

trustees will prevail. In August 2016, the Trust nominated Amit Chandra to the board of the Tata Sons, while 

Vijay Singh and Nitin Nohria was on the board since 2014. 

An amendment to Section 105 of AoA conferred power on the chairman or managing director ‗only by way of 

prior board resolutions‟.  Prior to the amendment, the powers could be conferred on chairman without board 

resolutions with in defined boundaries.Another important amendment of article 121 which deals with the 

manner in which resolution is passed by the Board. It introduces a clause that ‗affirmative vote of the majority 

of the directors appointed pursuant to Article 104B‘ would be needed for any resolution to go through. This 

step effectively shifted control in favour of the Tata Trust. Article 104B dealt with the appointment of nominee 

directors of Tata Trust on the Board of Tata Sons. This means that majority of nominee had to approve every 

board resolutions.In the above case the amendment in the Article of association requiring assent of only a 

majority of Trust nominated members instead of all members. This means that resolutions require only 

nominee‘s approval and no othermember‘s approval. Article were amended to conferred power on chairman 

only by way of board resolution prior to which it is conferred without board resolution which indicates the 

adherences to board consent only. 

Another case of the Infosys company where Article of association is amended which brings in provision of the 

Buy-back of the share and revision in the compensation of Chief operating officer and whole time director. On 

this N R Narayan Murthy said ―given the current poor governance standards at Infosys, the targets for 

variable pay may not be adhered to, if the board wants to favour a top management person.” (Economic 

Times) 

Amendments of articles must be in the genuine interest of the company and cannot be designed for the need of 

few shareholders only. It does not mean that it must be agreed by all the shareholders, but it cannot be used by 



 

15 | P a g e  

 

majority to discriminate between majority and minority. You cannot amend the articles to give preference only 

to a specific group of shareholders 

Since no specific penalty or punishment is prescribed for infringement of section 5, general penalty suggested 

under Section 450 of the Act is applicable. Accordingly, the company, as well as its officer, who is in default or 

such other person shall be punishable with a fine up to Rs.10, 000/-.
 
 For continuing offence, they are 

punishable with a further fine up to Rs.1, 000/- for every day after the first during which breach continues.It 

may be noted that for a second or a subsequent breach of the provision of this section, if made within a period 

of three years, then the company as well as its officer who is in default shall be punishable under Section 

451 with twice the amount of fine in addition to any imprisonment provided for the offence. 

 

XI. IMPACT ON CORPORATE GOVERNANCE 

Corporate Governance is the system by which companiesare directed and controlled. Main objective of the 

corporate governance mechanisms is to safeguard the expropriation of minority shareholders, equal treatment of 

all the shareholders, transparency in board process and independence of board and accountability towards 

shareholders. If there is expropriation of the rights of the minority shareholder‘s than it affects the corporate 

governance of a company.  Now a days‘ corporate governance receives attention because of the importance for 

the healthy growth of the companies and after having a plethora of corporate scams in recent times. Effective 

Corporate governance is a key factor in determining the integrity and efficiency of a company and presupposes 

the protection of minority shareholders.Corporate governance ensures the equitable treatment of all the 

shareholders and protects the rights of the shareholders‘. It ensures the shareholders participation in corporate 

decision such as nomination and election of board members and approve and participate in decisions making of 

the company.  Corporate Governance ideally protect the interest of all the investors from the manager and 

majority shareholders.  

According to the Article of association some powers may be exercised by the directors and certain other power 

may reserve for the shareholders for the General meeting. Generally, decisions are taken by considering the 

majority votes. If by altering the Article of association there is inclusion of clause that deprives the right of 

minority shareholder from voting may affect the corporate governance of that company. If there is any conflict 

between majority and minority shareholders where dominant shareholders monopolize the company‘s funds to 

serve their private benefits by amending the article of association,this give rises to the corporate governance 

abuses in India. Thus, policy makers crafted law in the efficient manner so that no one can take the advantage of 

that gaping loopholes. The Companies Act, 2013 introduces some new provision in the law for the protection of 

the minority shareholders but they remain ineffective if they are not implemented in a bona fide manner.The 

Entrenchment Clause, however, needs to be in accordance with the Memorandum of Association of the 

Company and the Companies Act, 2013. Any entrenchment Clause which is against the provision of Companies 

Act, 2013 or Memorandum of Association is void and unenforceable. The additional safeguard provided by the 

Entrenchment Clause will raise number of legal issues about their validity. Whether the validity of 

Entrenchment Clause can be tested on the grounds of reasonableness is a moot question. For example- 
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- Whether any Clause in the Articles of Association which grants special rights in terms of voting or veto power 

to a minority group against the wisdom of majority of shareholders is valid or is such clause against the very 

basis of corporate democracy of one share one vote and that all shares rank paripassu 

Can a public listed Company by virtue of entrenchment Clause grant special privilege to its Promoters in terms 

of voting powers on Amendment to Articles of Association? 

Entrenchment Clause as defined supra requires registration with Registrar of Companies. Any clause in Articles 

which grants veto right to Banks or Venture Capital Investor on issues/proposal of Company like raising of 

capital, sale of undertaking of the Company etc. are not entrenchment Clauses and are mere clauses regulating 

the business decision making of the Company. 

Therefore, at last, it can be said that the government by incorporating the entrenchment provisions in the 

Companies Act, 2013 gave the breath to live to the minority and vulnerable people and power to negotiate 

fearlessly with the majority in their interest, although these provisions are discretionary on the part of the 

company. However, the minority shareholders due to this incorporation into the Companies Act of this 

provision can insist and bring on the ground the majority to concede with the minority and truly stand to the 

utmost duty, i.e., ―Fiduciary duty‖ of the majority to minority. 

 

XII.CONCLUSION 

It is well established fact that company‘s AoA is an important document, though not written in stone, need can 

arise for any alteration or addition of provisions protecting the respective rights and interest of stakeholders in 

the company.Government of Indiaassimilated the entrenchment provision in Companies Act, 2013 in Article of 

Association making certain amendments restricted to compliance of certain conditions. But by virtue of 

amendments in article the law cannot allow to grant special privileges to the promoters in terms of voting power. 

But with the entrenchment provision in the article certain conditions can be lay down which provides exercise of 

power by majority shareholders only. In this case it is concluded that with entrenchment provision the 

amendments of articles can be made with an objective so that it allows the majority to expropriate the rights of 

the minority shareholders and which adversely impact the corporate governance of the company. It is 

recommended that these provisionsneeds to be effectively implemented by both minority and majority 

shareholder in the interest of the company and for all the stakeholders. 
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ABSTRACT 

Cashless economy is a new buzz word aimed by many economies around the world. It is one of the trending and 

emerging concept which is regarded by eminent economists as the best form of modern economy. CASHLESS 

economy is economy which performs all its transactions using plastic money or through the digital means. 

Recently RBI has also unveiled its document- “Payments and Settlement Systems in India: Vision 2018” 

encouraging the electronic payments and to help INDIA grow from cash to cashless society in the long run. 

Thus giving this concept an overlook, this paper focuses on the SWOT analysis of “CASHLESS ECONOMY” 

from an Indian perspective describing the strengths, weaknesses, opportunities and threats for India from going 

cash to cashless. 

 Keywords : Cashless Economy, Demonetization, Digitization, Plastic Money 

 

I. INTRODUCTION 

On November 8, 2016, the respected Prime minister of India demonetized the two largest denomination notes of 

INR 500 and INR 1000, ceasing to be legal tender with immediate effect except for few specified purposes. The 

entire nation was stunned with such huge cash circulation being rendered invalid with just one announcement. 

Though this was not the first time when government of India took such a step, it had already been done by 

government in 1946 and 1978 but this decision in 2016 came with huge criticism as people were left with INR 

100 and less denomination to transact with. This step of government aimed at fourfold attack on counterfeit 

currency, currency used for terrorist financing, accumulated black money and corruption. Also RBI recently 

unveiled its document on “PAYMENTS AND SETTLEMENT SYSTEMS IN INDIA: VISION 2018” aimed at 

making India a cashless economy.  Not only this, our eminent Prime Minister is working tremendously towards 

his move of Digitization (DIGITAL INDIA). Thus both of these moves DEMONETIZATION and 

DIGITIZATION if worked upon effectively can act as a catalyst in making INDIA a CASHLESS ECONOMY.  

 

II. OBJECTIVE 

The objective of the paper is to study the facets of cashless economy and analyzing it in Indian context, the 

STRENGTHS for India becoming cashless, WEAKNESSES that can be faced in implementation, 

OPPORTUNITIES it can grab by becoming cashless and also the THREATS it can face. 

 

 

III. METHODOLOGY 
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The paper is written based on the secondary research done on already published articles, journals, research 

papers, newspapers, magazines and internet regarding the demonetization drive and cashless economy concept 

and analysis is done based on such research and conclusion is presented in the form of SWOT analysis. 

 

IV. THE CONCEPTS 

Cashless economy refers to the term describing the system in which the movement of physical money i.e. paper 

currency and coins are replaced with digital means of payments which includes plastic money, digital devices, 

and over the net transactions. Such a replacement does not mean the non existence of physical money but its 

circulation is minimal. The term “cashless economy” dates back its origination in the 1960s (Bergsten, 1967; 

Lee, 1967 etc), but it no more remains a theoretical concept as countries around the world are preparing 

themselves for the conversion from cash to cashless statuses. Achieving this status does not involve an 

immediate removal of currency but steadily and gradually expelling the cash from the society through the proper 

steps. 

Physical money hereby means the paper currency and coins issued by the Government which forms a part of the 

legal tender. 

Plastic money involves the use of plastic cards like debit cards, credit cards, Rupay cards, Smart cards, chip 

based cards, bank pre-paid cards, contactless cards, etc to complete various transactions. 

Electronic mode involving payments includes the payments done through the digital devices like smart phones, 

laptops, computers, notepads etc using internet, e-wallets, PayPal, or Paytm etc. 

 

V. AROUND THE WORLD SCENARIO 

As per the survey conducted by CNBC regarding the WORLD’S MOST CASHLESS COUNTRIES following 

developed countries were interpreted among the most cashless on parameters of non cash payments share of 

total consumer payments and the percent of population having Debit Cards: 

 Germany 

Noncash payments' share of total value of consumer payments: 76 percent 

Percent of population with a debit card: 88 percent 

 South Korea 

Noncash payments' share of total value of consumer payments: 70 percent 

Percent of population with a debit card: 58 percent 

 United States 

Noncash payments' share of total value of consumer payments: 80 percent 

Percent of population with a debit card: 72 percent 

 The Netherlands 

Noncash payments' share of total value of consumer payments: 85 percent 

Percent of population with a debit card: 98 percent 

 Australia 

Noncash payments' share of total value of consumer payments: 86 percent 

Percent of population with a debit card: 79 percent 

 Sweden 
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Noncash payments' share of total value of consumer payments: 89 percent 

Percent of population with a debit card: 96 percent 

 United Kingdom 

Noncash payments' share of total value of consumer payments: 89 percent 

Percent of population with a debit card: 88 percent 

 Canada 

Noncash payments' share of total value of consumer payments: 90 percent 

Percent of population with a debit card: 88 percent 

 France 

Noncash payments' share of total value of consumer payments: 92 percent 

Percent of population with a debit card: 69 percent 

 Belgium 

Noncash payments' share of total value of consumer payments: 93 percent 

Percent of population with a debit card: 86 percent 

This indicates that the developed world is on the verge of getting cashless and this is not being achieved 

overnight but by making their economies well equipped to go cashless. the people possessing debit cards vary 

approximately between 50% to 90% of the population but their non cash spending lies in the window of 80-95% 

among these countries which indicates that not only card payments play role in  making economy cashless but 

also the usage of digital devices equally play an important role. So the technology is itself an important need for 

going cashless. 

VI. INDIAN PERSPECTIVE 

The Digital India Program started by the Government of India is a flagship program visioning Indian 

transformation into a digital economy. “FACELESS, PAPERLESS, CASHLESS” is the main role of Digital 

India. Thus to strengthen the program, the government of India went on for Financial inclusion linking the bank 

accounts of people with their salaries and opening of bank accounts linked with AADHAAR accounts under 

JAN DHAN Scheme. Also the step of DEMONETIZATION equally attributes towards making the India move 

forward on the path of becoming Cashless. Analyzing various facets of the Cashless economy and India the 

SWOT analysis for India going Cashless can be concluded as: 

6.1 STRENGTHS OF  INDIA GOING CASHLESS: 

A. Planned Strategy 

Connecting the dots together, first SIT on black money, then JAN DHAN scheme targeting financial inclusion 

followed by track on foreign accounts and money hoarders, then the Income declaration scheme, opportunity to 

people to declare their wealth, and finally a blow by demonetizing the economy. 

B. Financial Inclusion 

Under the JAM (JAN DHAN, AADHAAR, MOBILE) trinity, government is focusing on reaching to all the 

corners of the country and to every citizen. It was seen with the introduction of PRADHAN MANTRI JAN 

DHAN YOJNA there was surprisingly huge rise in the opening of bank accounts by the people around the 

country. Bank account is one of the basic requirement for any nation going cashless. India saw a rise in number 
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of bank correspondents and bank branches in the non reachable areas also. Thus this acts as strength for the 

economy to go cashless. 

C. Measures By Government: 

 Launch of BHIM app for smart phone users based on Unified Payments Interface has created easy and quick 

payments system for the digital-haves. 

 Launch of Aadhaar Merchant Pay has targeted those not having access to mobile phones thus can make 

payments through Aadhaar linked bank accounts. 

 DIRECT BENEFIT TRANSFER has also helped the people in achieving digital transaction awareness. 

 

6.2 Weaknesses Being Faced By India 

 Cash As King: The currency in circulation in India is far higher that other nations around the world. The 

ratio of Cash to GDP ratio is around 12% which indicates large usage of cash in transactions. Cash is one of the 

biggest dominating factor of the Indian economy. 

 Electricity: To go cashless the entire India needs to have an access of electricity. The hassle free and 

smooth functioning of cashless economy needs supply of 24x7 electricity, but India is still facing huge load 

shading in has yet not achieved 100% electrification in rural areas. 

 E-Illiteracy: Another hassle India suffers is Illiteracy. Still around 30% of the population needs to get 

educated enough to use the internet. Just mere knowledge of reading and ability to write is not enough for the 

person to work effectively over the internet. Most of the people having computer knowledge also don’t know 

how to use the internet. 

 Lack of Infrastructure: Going cashless involves need for card swipe machines at the POS terminals. 

Either retailers are not able to afford the facility or the banks do not have the facility of providing such machines 

which disables the card payment mode adoption. 

 Smart Phone Market Still Untapped: The rising concept of e-wallets and making payments online is 

only feasible through the smart phones, but Indian population mostly middle income group or rural population 

lacks the affordability of smart phones due to shortage of funds and e-illiteracy even though smart phones are 

easily available. 

 Sluggish Economy: Indian economy is going through slow growth. Being in a sluggish phase has a 

negative effect on the labor as well as businesses. Furthermore this negative impact can be seen due to cash 

crunch due to money being withdrawn from the economy as a sudden step. 

 

6.3 Opportunities For India Adopting Cashless Concept: 

 Curbing Black Money: Since cash economy carries with it parallel economy run by black money holders, 

with India going cashless can put an end to this parallel run economy and demonetization is one such step for 

India to attack the Black money. 

 Tax Collection: With digitization and adoption of cashless base the entire money will be operated through 

bank accounts thus TAX EVASION and TAX AVOIDANCE would not be seen creating good tax revenue base 

for the government.  
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 Reduction In Real Estate: The most affected sector with cash transactions is real estate, so going 

cashless will make all real estate transactions white in turn bringing down the inflated prices due to black 

money. 

 End of Corruption: Going cashless will end the system of bribery to a very extent at all levels as bribe 

through bank accounts would be under proper check and will make people more alert in performing their duties 

well. 

 Savings on Huge Expenditure: RBI spends around billions of rupees on the activity of currency 

issuance and management, thus this huge amount of expenditure can be cut off once India goes cashless. 

 Impact on Gdp: Cashless status of the country will not only lay down the growth prospect for economy 

but also it will boost the GDP of the country to higher levels.  

 Higher Cost of Future Crimes: With the cashless economy there will be an indirect and powerful 

impact on corrupt practices being carried on by cash. 

 Balance: Less cash economy will act as a strong balance between a check on malpractices and also 

financial operations. 

 

6.4 Threats In Going Cashless 

 Security: The major and biggest threat economy faces going cashless in the threat of security of   

transactions: 

 Threat of loss of data base. 

 Threat to the money in e-wallets. 

 Threat of data encryption. 

 Threat of malwares, viruses to software. 

 Threat of cyber crimes. 

 Perception of Customers: People at a large scale perceives cash to be the most convenient 

and fastest way of transacting, thus adopting the digital mode can face resistance from the 

society. 

 Earning Faith And Trust: Country like India which is still in its developing phase faces every day new 

ups and downs and thus earning trust and faith of people to adopt the cashless economy is a big hurdle in its 

growth. 

 

VII. CONCLUSION 

Every new habit introduced in life needs at least 21 days to get used to and the way Indian society pay for a 

thing is a cultural pattern which is hard to change. Though, not impossible, but to achieve the concept of 

cashless, the steps needs to be taken in an appropriate manner. Our government tried to lay a series of steps 

before announcing demonetization but still somewhere it does seemed as an office act rather than a field work. 

In order to go Cashless, the phased implementation could have been worked upon i.e. choosing few districts or 

sectors to go cashless rather than sprinkling the idea upon entire society, or it could have been introduced as a 

pilot mechanism in few areas for a testing purpose whether Indian society is ready for such a move or not. If it is 
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achieved in coming time, then it is no less than a biggest achievement of all times, for the country as being on 

the graph of DEVELOPING status, it proved its worth among the developed ones. 
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ABSTRACT 

There is nothing permanent except change says Heraclites, Greek philosopher. Change is the law of nature. A 

trend is the general tendency or direction towards change. With a number of educational options available 

before the present generation learners, the newer trends seem to have emerged in the field of education that have 

entirely changed the facet of traditional system of education. Recent trends, methodologies and developments 

depict the vital role in the field of education system. There is stress on quality above quantity, increase in the 

adoption of technologies and necessity of professional talent. The theories and methods are constantly evolving 

in the field of EFL also. This paper presents the trends in the EFL that have been used practically in recent times 

in the entire world by the academicians. 

Key words: ICT, Pedagogy, Trends, Methodology, EFL 

 

I. INTRODUCTION  

The 21
st
 century has proved to the world that English is no longer the sole province of the imperial England. 

Although English started and flourished in England, it has gone on to sow the seeds of creativity in English in 

other parts of the world. Interestingly, the English people themselves paved the way for the unexpected 

developments that we witness today. When the English colonizers went to America, they began to write their 

own literature of the Americas. Similarly, those English men and women who went to Australia began the 

process of a new literature called Australian literature. And so is the case with Canada, India, and Africa. With 

colonization in some parts of the world, especially, Africa and Asia, there emerged a new literature which later 

came to be known as the Commonwealth literature, New Literature in English, postcolonial literature and so on. 

Not to be left out, even those countries which were not colonized by the English like Bhutan, China, Iran, Japan, 

Thailand, and Nepal started their own literature in English. Gradually all these literatures in English have come 

to announce that here is a different kind of literature but in English.  

 

II. REVIEW OF LITERATURE  

If the pre-independent authors dealt with nationalism and patriotism, the post independent writers faced the 

challenge of handling the new-found political freedom. Notable among them in the post-Independent India are 

Salman Rushdie, Arundhathi Roy, Amitav Ghosh, Shashi Tharoor, Shashi Deshpande, Manju Kapur,  Aravind 

Adiga and Chetan Baghat. But the post-modern writers like Rushdie and Ghosh had to delve deep into the 

impact of freedom on the Indians. In fact, another kind of environmental and social freedom struggle continues 

in our country even today as represented by a number of writers, including Arundhathi Roy and Chetan Baghat. 
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Roy and Bhagat have attracted a large following among the Indian youth. They have a clarion call for value 

clarification, which is the need of the hour. 

Another trend is the translation of regional literatures into English. For example, almost the entire works of 

Premchand or Rabindranath Tagore or Subramania Bharathi or Vijay Tendulkar or Vasudevan Nair are 

available in English not only for the English people but also for the people of the world who have some 

knowledge of English as a foreign language. Of these translated texts, we have a unique trend of women writers 

emerging on the national scene. A case in point is Mahasweta Devi of West Bengal. She is an activist-writer 

who has championed the cause of the marginalized tribal people in West Bengal. 

Yet another trend is the emergence of writers from the Dalit and other marginalized sections of the society. 

These writings erase the distinction between fact and fiction. Some autobiographies of these writers are 

presented so vividly that they claim the status of great fiction. 

A dominant trend is the motivational and autobiographical work of prominent personalities like Dr Abdul 

Kalam. Wings of Fire and Turning Points are both scientific and political in their overtones, but do not lose sight 

out on guiding the Indian youth for a better India. Associated with this trend is the biographical writing of well-

known political, industrial, social, sports, spiritual and media leaders. Every president and prime minister of our 

country has at least one biography on him or her. Industrialists like J R D Tata, Dhirubhai Ambani and Aditya 

Birla also have found a place among biographers. Actors like Rajinikanth too have popular biographies on them. 

Although diasporic writers like Bharati Mukherjee, Chitra Divakaruni Banerjee, Jhumpa Lahiri, and Kiran Desai 

have different windows on the world of their lives in India and abroad, they too share the common concerns of 

Indian writers in terms of cultural bondings and bindings that help and also hinder us from evolving into a 

higher level of life, especially a higher standard of peaceful life for all Indians all over the world.  

A discordant note that we observe is the lack of support for poetry and poets. Initially it was poetry that was the 

chief medium of writing for the educated Indians. But today poetry does not sell like short story collections or 

novels. Somehow, drama continues to manage the show on the stage and in printed texts too. Whether this state 

of affairs is due to the capitalistic and consumerist society that we live in now or due to erosion of poetic 

sensibilities, time alone will reveal. 

In addition to the Indian English literature from our own country, we have a large body of writing from our 

neighboring South Asian Association for Regional Cooperation (SAARC) nations and also African nations, 

among others. The recent blockbuster I am Malala by Malala Yousafzai from Afghanistan points to the future of 

promising great young writers. The future of “English literature,” as we have expanded, is very bright with more 

creative outputs are to come out from a large population from the downtrodden sections of the society. 

Especially China has a lot of scope to produce a vibrant literature in English in the years to come as the Chinese 

are learning English in a big way now. 

In the present times, so many books have been published in English about English language, EFL, English 

literature and English Language Teaching. These books view the subject differently by presenting a plethora of 

voices trying to liberalise themselves from the clutches of traditional methods of teaching. The innovation in the 

paper pertains both to methodology and materials used in teaching English as a foreign language.  
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III. PURPOSE OF THE STUDY 

Teaching English as a foreign language has undergone many changes over the years, especially the last ten 

years. The students are burdened with studying, learning and grasping the materials and lectures with the 

collection of relevant information from prescribed texts. The need for graduates to merge successfully in the 

tough competition of survival in the global market is in great demand nowadays. For this, a change in the trend 

especially the teaching learning process of English language has to undergo a transition for the betterment. 

Seasons change, fashion changes, attitudes of human beings change and there are changes in the teaching 

learning process also. 

There had been much of changes in the attitude of people as to what they perceive to be a language. When the 

Indians were tutored by British masters, they were exposed to native language in every sense of the word. The 

methodologies adopted were also akin to that of what was practiced in English speaking countries. After their 

retirement, the glory, richness, depth and vastness of the language started fading in India little by little and it has 

come to a stage wherein educationalists and language experts thrive hard to choose the best out of the 

innumerable existing methodologies. The prevailing trends of teaching English as a foreign language lacked 

both in quantity and quality or may fail to obtain a universal appeal. There is the need of up gradation with the 

passage of time.  

 

IV. TRENDS  

Information technology has reformed each sector it has grasped and is currently in the promising phases of 

academics. In the coming decades, information technology will bring tremendous change in the field of 

education. ICT in education has changed the learning and teaching process to a great extent. With the 

proliferation of tablets and smart phones, it is believed that text books will be replaced by these modern gadgets. 

The access to knowledge in terms of flexibility and mobility has drastically changed. EFL focuses on fostering 

the students’ thinking as well as language content, outcomes and learning activities. The gamification of 

learning is emerging as a way to make language learning more engaging and relevant to the younger generation. 

In a knowledge based society to remain competitive and employable, teachers are expected to engage in a 

continuous professional development and professional learning activities throughout their career. The other 

trends which are prevalent nowadays are: 

 Networking and support groups 

 Learner centered approach 

 E-learning  

 Materials development  

 CALL (Computer Assisted Language Learning) 

 Web based learning 

 E-mail 

 Blogs 

 New age devices 

 Task based language teaching 

 Learning by doing 
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 Audio- Visual Aids 

 Play way method 

 Problem solving approach 

 Brain storming 

Literature plays an important role in teaching four basic language skills like reading, writing, listening and 

speaking. However when using literature in the language classroom, skills should never be taught in isolation 

but in an integrated way. Teachers should try to teach basic language skills as an integrated part of oral and 

written language use as part of the oral and written production of words, phrases and sentences. The teacher has 

an important role in teaching English as a foreign language through literature. 

In recent years, the role of literature as a basic component and source of authentic texts of the language 

curriculum rather than an ultimate aim of English instruction has been gaining momentum. The place of 

literature as a tool rather than an end in teaching English as a foreign language will be unearthed. The use of 

literature as a technique for teaching both basic language skills and language learning and teaching now a days. 

Moreover, in translation courses, many students translate literary texts like drama, poetry and short stories into 

mother tongue. Since translation gives students the chance to practice the lexical, semantic, pragmatic and 

stylistic knowledge they have acquired in other courses translation both as an application area covering four 

basic skills is emphasized in language teaching. 

English teaching today has evolved around the primary emphasis on its viability as a communication skill to 

help acquire jobs, promote business interests or provide various forms of entertainments. English without any 

affiliation with its literature, borders on the fact that the world today needs English for special purposes for the 

understanding of scientific or technical vocabulary specific to different subjects of interest to the learners. 

As seen using literary texts in language teaching is a new innovation, but teaching a foreign language only by 

using literary passages cannot, of course, be so useful. Teaching English through literature has become the 

fashionable phenomenon. However, the teaching is to feed student heavy, repetitive and redundant literature, 

which has little or no relevance to his immediate problems. This affords little opportunity for creativity. The 

student is told of literary terms and the meanings of words and is finally asked to analyse the subject of literary 

piece, which is often too abstract a task for the non native speaker. The process of analysis, therefore, takes the 

form of repeating the material understanding mostly by memorization and at best, partly by rephrasing. 

Language as a phenomenon is the basic means of communication. It is considered as the heritage of human 

kind. Indeed, it is language in its distinctive shape or form that separates the human race from other living 

species. Language is the source of inspiration and expression of social, philosophical, theological or what so 

ever sort of ideas. Moreover, the history of any language will be powerful through the careful and clever use of 

literature. Literature helps students develop interpretative abilities. Lazer (1993, p.19) says, Literature is a 

particularly good source for developing student’s abilities to infer meaning and to make interpretations. This is 

because literary texts are often rich in multiple levels of meaning, and demand that the reader learner is actively 

involved in teasing out the unstated implications and assumptions of the text. 

 

 

V.METHODS  



 

28 | P a g e  

 

Taking these into consideration, the following activities were designed and implemented in the classes to suit 

the needs of the learners so that they could get the required input for optimum benefit. Using guessing from the 

title to kindle students’ curiosity about the story is an effective warm up activity. It makes them interested about 

the story and enhances their involvement. The title of the story can be introduced in the class and the learners 

are made to speculate what the story is about the various ideas that might come up in the book. Various pictures 

and visual prompts can trigger the imagination of the learners. The teacher can mention some keywords and 

phrases from the text and ask the students to think about them and tell their denotative meanings. Listening 

words according to the grammatical class of words may also help the students. 

To act with some verbs in the foreign language, which is effective in case of acquisition. Any simple object like 

a fork or a cup can trigger stories. Through role play students get the scope to see the characters in the story 

more closely. Group discussion is very important in language classes to give the students the freedom to enforce 

their opinions and discuss the thematic issues in the text in general. Rewriting a story is one of the most 

frequently practiced activities in which the students write the stories they have read. Students were asked to 

rewrite the stories and submit assignments on them.  

This study suggests that the learners can be successfully taught EFL using the technique of teaching English 

through literature, literary texts are found to be good resource to facilitate language teaching and learning. The 

text provides authentic materials and offer rich context of language use. The literary texts help the students to 

learn the language in context and they feel comfortable and free. The students go beyond the surface meaning 

and dive into the underlying meaning. The universal issues discussed in literature expand the horizon of 

knowledge of the students and promote cultural enrichment literature fosters empathy, tolerance and awareness 

of global problems. Working with literature involves the students to use their interpretive ability which also 

instigates multidimensional development of the skills of language by stimulating imagination, broadening their 

mind.  

Multiple exercises and activities make the tasks interesting and cover all four language skills- reading, writing, 

listening and speaking. However learner’s proficiency, interest and age should be taken into consideration while 

selecting the text and classroom. It can be emphatically asserted that teaching language using literary text 

through appropriate classroom tasks is an effective way to teach the learners. It is widely acknowledged that a 

literary text with richness and variety can be stimulating for language learners and can be used to elicit a wide 

range of responses from the learners which are facilitating. Teaching also supports the use of literary text in 

language classroom. Long (2007, p.377) stresses communicative language teaching- favours group activities and 

language learner interaction. Prediction, creating a scenario, debating topics on or around a text…all seem to 

develop naturally out of a literary text, while they are either difficult or impossible with the type of text favoured 

by English for specific purposes. 

Education of EFL has its own importance in framing the future of every student. Both the education and the 

teacher with morals and ethics will play a pivotal role in constructing a good and strong character of student. 

The education which failed to build the fruitful future of student is of no use. The importance of English 

language teaching came into existence by the influence of major events of 16
th

 century. The style of English 

language used in the English literature by the different authors and writers in different way is to bring 

enthusiasm and joy of reading for the reader and the instructors. The main motto behind introducing the English 

language at school level is to make their citizen to face the competitive world. If we observe keenly the 3/4
th

 part 
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in the English subject prescribed both at school and college level has more literature part when compare to 

grammar because grammar is only required to learn the rules of usage in the language where as the literature 

deals with the communication and vocabulary of the language. 

Teachers who teach language through literature usually use the traditional method of lecturing on topics like 

theme, characterization, diction, symbolism, summary, plot, motifs etc. They don’t give any emphasis on the 

stylistic linguistic aspect of the literary texts. Students must be taught literature and it must be taught by creating 

an awareness of linguist possibilities and sensibility. So in this way, the idea of literature through reading and 

analyzing a wide range of literary books students will understand and develop intellectual behavior about a 

particular character narrated by author whose life and attitude may be different from others. With the close 

examination of the contemporary works in English the students will learn to observe, describe and analyse the 

subject based on the situation which basically helps the students in developing the creative thinking and creative 

writing.  

 

VI. CONCLUSION 

The main concern of a teacher is not to teach about language, but to develop learner’s abilities to make them 

capable of using the language for a variety of communicative purposes. There is a difference between teaching 

about the language and communicating in the language. The language can be developed through dialogues in 

drama verbal and non verbal communication, short stories, narrations, conversations and interviews. Literature 

helps students acquire a native like competence in English, express their ideas in good English, learn the 

features of modern English, learn how the English linguistic system is used for communication, see how 

idiomatic expressions are used, speak clearly, precisely and concisely and become more proficient in English as 

well as become more creative, critical and analytical learner. 
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ABSTRACT 

Control plane and Data plane are two elements of network devices. Both the elements,  software (control plane) 

and hardware (data plane) are tightly integrated into same device. It means if we have a firewall device it 

perform the functionality of only firewall. Any type of modification in the behavior is very error prone task. In 

Software Defined Networking, the software part of the device is shifted to central place. This shifted portion is 

called SDN controller. Now the device is simply forwarding device. It is a simple merchant silicon box that 

contains no functionality. The behavior of device depends upon the controller.  According to application 

running on controller, the dumb device act as firewall, load balancer and switch. SDN enables innovation in the 

network. The two planes or elements communicate with each other using OpenFlow protocol. In this paper, we 

discuss about components of SDN, experiment tools, applications and use cases.  

Keywords: OpenFlow Protocol, Software Defined Networking, ForCES,  POX, Mininet  

 

I. INTRODUCTION 

There are number of devices available in the traditional network such as firewall, routers, switches, load 

balancer, intrusion detection system, and intrusion prevention system. In these devices data plane that actually 

forward the packet and control plane that control the behavior of data plane are tightly coupled into same device. 

So modification in existing behavior of such devices is very complex and error prone task. Secondly vendors 

write the code and there is long delay to introducing new features in these devices. So network administrator 

configures each device separately as specified by vendor. It is also very difficult because different configuration 

is required even for the products are from same vendor. This means innovation in traditional networks is very 

complex, error prone, time consuming process. The operational and capital cost is also very high.   

To remove the problems of traditional networks, Software Defined Networking (SDN) gained very much 

popularity in the field of networking. Basically Software Defined Networking is a new networking approach in 

which the data plane is decoupled from control plane as shown in Fig. 1. Software Defined Networking 

simplifies the network management and also enables innovation in the network [1]. In software defined 

networking the shifted control plane is called controller. This centralized controller manages the behavior of the 

data plane. Now the data plane is a simple packet forwarding device that does not perform any function itself. 

The data plane performs the action on the packet specified by the control plane. OpenFlow and ForCES are 

protocols that are used for communication between data plane and centralized control plane. The Open Network 

Foundation (ONF) [2] is an organization that promotes SDN. The SDN is relatively new field and growing at 

fast speed. There are number of challenges are to be addressed [3]. Due to separation between two planes it is 
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very easy to deployed new applications. We can write an application in any programming language according to 

controller and run that application on controller. According to the logic written in that application, the same data 

plane act as a firewall, load balancer, switch, and intrusion detection system.   So by writing applications we can 

convert dumb device into powerful networking device.   

II. SOFTWARE DEFINED NETWORKING ARCHITECTURE 

There are number of components such as forwarding device (data plane), controller (control plane), southbound 

interface (interface between data plane and control plane), northbound interface (interface between control plane 

and applications) in software defined network architecture [4]. By writing applications at management plane and 

run that applications on control plane, we can convert the dumb device or forwarding plane into powerful and 

low cost firewall, load balancer, switch.  

2.1 Forwarding Device 

The main task of forwarding device is to forward the incoming packet to particular destination. Traditional 

network consist of different types of these network devices such as load balancer, firewall, switch. If we have a 

firewall device then it acts only as a firewall and if we have load balancer device it perform the functionality of 

only load balancing. The software and hardware part of such devices are tightly coupled. But in SDN the 

forwarding devices are simply dumb devices that do not perform any task [5]. According to instructions given 

by the control plane these same devices act as a firewall, load balancer or switch as shown in Fig. 2. OpenFlow 

protocol is used for communication between the two planes. These devices are also called openflow switches.  

There are basically two types of openflow switches available:  hybrid switches and pure switches. Pure switch 

completely support the SDN architecture. But in Hybrid switches traditional network features plus openflow 

features are supported simultaneously. Because SDN is very new concept in networking so till now only hybrid 

switches are available in the market.  

 
 

Fig.  1 traditional network 
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2.2 Southbound Interface 

ForCES and OpenFlow are two southbound interfaces in SDN architecture that are used for communication 

between openflow switches and controller.  

2.2.1 ForCES 

Forwarding and Control Element Separation (ForCES) consists of two elements. One is forwarding element 

(FE) and the other is control element (CE). The forwarding element is same as data plane in Openflow that only 

forward the packet. The control element is same as control plane that instructs to the FE what action is to be 

performed. ForCES protocol use master slave model in which control element is master and forwarding element 

is slave. Logical Function Block is main part of ForCES architecture. 

2.2.2 OpenFlow  

SDN devices use openflow protocol for communication between separated data plane and control plane. An 

OpenFlow switch consists of flow table which contains number of rules [6]. There are number of fields in every 

flow rule. The first field in flow table is matching fields that are used to identify the packet src mac, destination 

mac, src ip, destination ip, src port and destination port as shown in Table I. The second field is actions that 

specify what to do with the packet like forward, drop the packet as shown in Table II. 

 

 
 

Fig.  2 SDN architecture 
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TABLE I MATCH FIELDS 

Ingress Port 

Source MAC 

Destination MAC 

Ethernet type 

VLAN id 

VLAN priority 

Source IP 

Destination IP 

IP Protocol 

IP TOS bits 

Source Port 

Destination Port 

TABLE II ACTIONS 

Action Description 

Forward Forward packets to a specified port. 

Flood Forward packets to all ports except incoming port. 

Modify Field Modify the header fields of packet. 

Drop Drop the packet. 

Controller Send the packet to the controller. 

Local Send packet to local switch. 

 Last field is counter that is used for counting the number of packets and flows. When the packet reaches at the 

switch, switch checks its flow entries in flow table. If the packet matches then action is to be performed on that 

packet according to the action specified otherwise drop the packet or forward the packet to the controller. Secure 

channel is used by the openflow switch for communication with the controller. 

2.3 Controller 

In software defined network the controller is the brain of the network because it manages the openflow switches 

using openflow protocol. It is the main part of the SDN architecture because all the logic of the openflow device 

is placed on the controller. Controller inserts flow rules into flow table of switch according to the application 

written on top of the controller. Controller is placed between openflow switch and applications [7]. There are 

various types of controller available such as POX [8], NOX [9], Floodlight [10], Beacon [11], Trema [12] and 

all these controllers are written in different languages as shown in Table III. All type of traffic between 
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openflow devices and applications passes through the controller.    

TABLE III SDN CONTROLLERS 

Name Language Description 

Ovs C A reference controller 

Nox C++ The first OpenFlow controller 

Pox Python Open source SDN controller 

Ryu Python Ryu is a component-based software defined networking framework 

Trema Ruby, C A framework for developing OpenFlow controller 

Floodlight Java OpenFlow controller that work with physical and virtual OpenFlow switches. 

Beacon Java A cross platform, modular OpenFlow controller 

2.3.1 Distributed controller 

When the size of network increases more requests are send to the controller. In this case single controller may 

fail to handle all incoming requests. To remove this problem distributed control plane is used in which control 

plane elements is physically distributed into number of places. Onix, Kandoo, HyperFlow are the examples of 

distributed control planes. 

2.3.2 Reactive vs Proactive 

There are two methods available by which controller sends the instructions to openflow switch about how to 

handle particular packet. In Reactive approach, packet is matched against flow table entry, if first time packet 

does not match against flow rules so that packet is send to controller. Then controller inserts flow entries into 

flow table of switch. In Proactive approach, controller proactively install the rules into flow table of switch so 

that packets are handled by openflow switch itself according to flow rules.  

2.4 Northbound Interface 

It is an interface between controller and applications. By using this interface we can develop number of 

applications such as router, switch, firewall, load balancer. On the other hand, a southbound interface provides a 

communication between the forwarding device and controller. 

 

III.    SDN EXPERIMENTAL TOOLS 

For testing applications developed in software defined networking we need some tools such as emulators and 

simulators. Mininet is an emulator tool by which we can build a large network. The large network can contain 

very large number of hosts, switches and controller [13]. The choice is very good if our network should contain 

hundred of hosts, virtual openflow switches and a controller. The disadvantage of mininet is that it is limited 

with the resources of single PC. It has many advantages over other tools like simulators and testbeds. It is very 

cost effective, easily configurable tool. It is very close to real environment. The application that runs in mininet 

can also run in real environment.  There are number of simulator such as EstiNet and NS-3. We can also use 

testbeds such as GENI [14], VENI [15] but are not very flexible.  

Mininet emulator is a tool that is widely used for SDN experiments. Mininet is installed on single PC and we 
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can create an experiment setup consisting of hosts, switches and controller with the limited resources of single 

PC. Basically there are testbeds also available but configuration of testbeds is very complex task. Mininet is 

easily configurable, quickly and easily available tool as compared to testbeds. Numbers of topologies are 

already available in mininet but we can also create topology according to our needs by writing a code in python 

language. If we run a code in simulators, it cannot run in real lab setup. But mininet code can run without 

modification in both environments.  

 

IV. SDN APPLICATIONS 

In this section we will provide some application examples on using SDN and OpenFlow. 

4.1 SDN in Research 

It is very difficult to test new strategies and innovative ideas on existing networks for solving problems. Internet 

is bringing new challenges with every passing day. SDN helps us in testing future internet applications without 

disturbing existing network. SDN separates hardware from the software. This enables us in experimenting new 

architecture on internet. 

4.2 Data Center and SDN 

There Computing Virtualization has made it extremely easy to automatic provision of servers in data centers. 

Storage virtualization such as SAN has made automatic provisioning of storage very easy. But one main 

component that is networking has been the bottleneck. SDN has changed this by allowing automatic 

provisioning of networking thus enabling the concept of SDDC (Software Defined Data Center). SDN is going 

to be the integral part of SDDC. 

4.4 SDN in the WAN and LAN 

With the increased usage of BYOD and SAAS, it is getting very difficult to manage WAN. But SDN is helping 

in solving these issues by allowing dynamic provisioning of network resources. SDN is also enabling easy 

combined wired and wireless network management, BYOD control and better security. 

4.5 SDN in security 

It allows greater access control mechanism and increased security. SDN offers more visibility thus allowing 

better network monitoring, traffic engineering and deep packet analysis. 

4.6 SDN in cloud 

A new type of cloud service known as NAAS (Network as a service) is emerging. It will allow dynamic 

provisioning of Routers, Switches, Firewalls and Load Balancers. 

 

V. CONCLUSION 

Traditional Network devices are complex and difficult to manage.  Basically, main problem with traditional 

network devices is that software is bundled with hardware and interfaces are vendor specific like in the case of 

Cisco devices where IOS operating system and hardware is tightly coupled into the same device. Therefore 

vendor write the code and there are long delay in introducing new features in these devices. Software defined 

networking solve these problems by decoupling the control plane from data plane. Openflow is the protocol that 

is used for communication between control plane and data plane. According to the application written on the 

control plane, we can convert simple openflow device into firewall device, load balancer device or any other 
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device. SDN is gaining lot of attention from academia and industry. It is the biggest that has happen in last thirty 

years in networking field. 
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ABSTRACT 

 

Slurry pumps are widely used in transportation of coal, copper, iron ore,phosphate, slurry of ash and other 

mining operations. In this paper wear alongside volute casing has been measured for the dense flow of ash 

slurry. In the study 3 different volute casing has been used to compare wear in the same type of ash slurry flow. 

The result shows that wear in the particular areas such as throat and near throat are more compared to other 

areas of the casing. It is observed that wear rate alongside volute casing is increased with increase in pump 

running hours. 

 

Keywords: Slurry Pump, Erosion Wear, Centrifugal Slurry Pump, Casing 

 

I INTRODUCTION 

 

Wear is a phenomenon related to material removal from a surface due to interaction with a mating surface. 

Because of wear the machine and its components leads to frequent maintenance and replacement which causes 

loss in production and availability which carries economical loss. Wear may also decrease the operating 

efficiencies. It is observed that over period of time almost all machines lose their durability and reliability due to 

wear. The material’s surface properties such as strength, ductility, hardness, work hardening and, etc. are very 

important factors for wear resistance, but other factors like surface finish, speed, corrosion, temperature, , 

lubrication, load and properties of the opposing surface are equally important. Therefore, wear control has 

become a strong need for the advanced and reliable technology of the future. 

Centrifugal slurry pumps are widely used to transport solid liquid slurries which have applications in chemical, 

coal, mining and power industries. Normally in slurries the range of diameters and concentration of the solid 

particles varies with the requirement of the particular application. The hydrodynamic and erosion performance is 

affected by solid particles contained in the slurry. Because of abrasive nature of the slurries wet components like 

suction liner, impeller and casing have to be replace at frequent intervals. As erosion wear happens thickness of 

the each component is reduced which affects the performance of the pump. As very high erosion wear happens 

in the slurry it is very important to know that at which rate erosion wear is happening and at which time the 

component of the pump will fail. As the centrifugal slurry pump is the most important part of the slurry disposal 

system. It is crucial at which rate it is going to fail. So before the failure occurs we replace the component or the 

whole pump. 

 

 



 
 

   39 | P a g e  
 

1.1  Slurry Pump Selection Parameters 

The selection of any transportation is mostly govern by the economical consideration of maximum efficiency. 

But in the slurry transport system discharge pressure and the abrasivity of the solids are key factors for the 

selection of the pump. Fir in plant pipe line slurry transport system centrifugal slurry pump are best suited. 

Centrifugal slurry pump normally have very low discharge pressure. When used in series they can be used for 

moderate discharge pressure. The efficiency of the centrifugal slurry pump is lower as compared to conventional 

centrifugal pump. as the There are certain parameters which are to be taken into account for the correct and 

proper selection of a slurry pump in any slurry transport system, which are particle maximum size, particle size 

distribution, solids abrasivitysolids friability, particle shape, particle hardness, solids content, flow properties, 

slurry density, corrosivity, temperature, volume flow rate and reliabilityCost. 

 

1.2 Wears in Slurry Pumps 

 

The useful life of slurry transport equipment is limited by wear. Because of that wear of the wetted parts must be 

evaluated considering the design or operation of slurry systems. Wear is among the most common problem 

faced in industry which leads to often maintenance and replacement of machinery or its component.it also 

reduces the operating efficiencies.The conventional pumps handling clear liquids and the pumps handling solid-

liquid mixture has difference in various aspects of design.The performance of the centrifugal slurry pumps plays 

a key role in the successful operation of the hydraulic transportation system. The pump is designed on 

requirement of the operation because that their performance characteristic are matched with operating 

parameters. There are mainly three parts of the centrifugal slurry pump where wear happened which are 

impeller, casing and side liner. Al these three parts are wetted components of the centrifugal slurry pump.  

M. C. ROCO et al.
 [1]

 suggested the computation approach to study and predict the wear in centrifugal slurry 

pump. He suggested to use the energy approach to compute the mixture velocity and solid particle dynamics in 

the casing, and on this basis the erosion wear distribution inside the pump casing. The suggested techniques are 

useful for estimating casing wear rates and for the optimal design and selection of slurry pumps. Bunn et al.
 

[2]
found that the ash slurries may shows a non-Newtonian nature with rheological equation showing either 

Bingham or yield pseudo-plastic behaviour. If the concentration of is increased in the ash slurry mixture behave 

like non-Newtonian fluid.  Different samples of fly ash collected from different power plants showed a 

difference in the rheological parameters like yield stress and Bingham plastic viscosity over a wide range. Thus, 

it is very vital to measure these factors before the ash disposal pipeline is planned. Once the rheological 

behaviour of the slurry is established the head requirements for operating fly ash disposal pipelines at higher 

concentrations can be easily calculated. He suggested to use additives in slurry to reduce the head requirement 

which have shear thinning properties and diserding/wetting.Hector mci. Clark
[2]

 at al.,measured the erosion and 

calculation of specific energy for material removal by Coriolis slurry erosion tester. The Coriolis erosion tester 

gives a simple and rapid way of assessing the erosion resistance of materials under sliding bed conditions, 

provides more information than wear measurement by mass, Calculation of specific energy provides a method 

of checking the consistency and reliability of the experimental data. Comparison of different materials can 

easily be made, by testing under standard conditions and the test lends itself to measuring wear rates on very 
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erosion-resistant materials simply by passing a greater volume of slurry through the machine.Craig I. Walker
[3]

 

compares some slurry pump lab wear results with the wear found across different field applications with d85 

particle size ranging from 100 to 4000 m. Side-liner wear life data has been collected for two different impeller 

geometries and two different material classes (cast iron and natural rubber). Overall trend of wear with particle 

size for the white iron parts was similar to the grey iron lab tests albeit at significantly lower wear rates. In this 

work it was found that the inlet side-liner wear did not change much regardless of particle size over the range 

d85 = 100–1000 m. Most of the wear on the side-liner occurred on the face and around the periphery. The front 

expelling vanes on the impeller were presumed to be responsible for keeping particles away from the eye 

(centre) region. Seshadri et al.
[4]

have mentioned that in India, slender phase fly ash slurry disposal system is by 

far the most extensively used method of ash transportation in the prevailing thermal power plants. The normal 

range of the ash concentration is around 10-15% (by weight). The design is extremely conservative and 

accordingly the system is very inefficient from the point of energy consumption. He suggested that the fly ash 

dumping system where ash is mixture with water should have ash concentration above Cw > 60% by weight. At 

these higher concentrations distinct types of slurry pumps are essential to pump the slurry. Bhupendra K. 

Gandhi
[5]

, described methodology to determine the nominal particle size of multi-sized particulate slurry for 

estimation of mass loss due to the erosion wear. It is observed that a reduction of approximately 40–50% in the 

wear is possible by addition of finer particles 25% (w/w) of bigger particles. In this work has been carried out to 

determine the nominal particle size of the multi-sized slurry representing the erosion wear and the effect of 

presence of the fine particles (<75 m) on erosion wear has been analysed separately.It has been observed that 

the erosion reduces with the addition of fine particles for constant mass of bigger particles. This phenomenon 

could be attributed to partly increase in carrier fluid viscosity, partly decrease in turbulence and to partly 

decrease in impact velocity due to particle-particle collision and formation of thin layer of fine particles on the 

eroding surface.The reductions in erosion wear due to addition of fine particles decreases with increase in the 

concentration of coarse size particles. 

 

II  EXPERIMENTAL PROCEDURE   

 

In this experiment 3 different casing is used to study the wear in centrifugal slurry pump casing. All 3 casing are 

completely different in terms of flow rate and head. As these casing are different in terms of design but they all 

are equipped with the same impeller. Here 3 different slurry pump has been undergone through 400 hours of 

running in slurry. As the wear of any wetted part of the centrifugal slurry pump heavily depends on the type of 

slurry and its property which they have subjected to for example if the slurry pump is used in mining or mineral 

operation due to its volatile, hardness of the material and shape of the particles wear is increased hear in this 

experiment the ash came out from the thermal power plant is mixed with water. Which made the mixture as ash 

slurry. The general information about the slurry and composition ash in which the experiment is undergone is 

described below in TABLE 1 and TABLE 2.As described in the introduction the wear in the centrifugal slurry 

pump depend upon the design of the pump and operating conditions.  
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TABLE 1                                                                              TABLE 2-Composition of ash 

 

Ash content in slurry by volume 30% 

Ash density 1.6 t/cum 

PH value 9.50 

Specific gravity of ash 2.60 

Bulk density 1.007 

 

TABLE 3 

 

 

TABLE 4-Impeller Details                                                        TABLE 5-Casing Details 

Type Closed 

Material Ni-Hard 

No. of vanes 5 

 

To measure the wear alongside slurry pump casing thickness of the casing has been measured by the ultrasonic 

thickness gauge.The equipment is Modsonic Ultrasonic Thickness Gauge (Edison-1bl). Machine used to 

measure the thickness of the casing at each point can measure 1 mm to 50 mm of the thickness with 1 mm 

accuracy. 

 

FIGURE 1 – Experimental Setup                                     FIGURE 2- New Casing (Unused) 

 

         

 

FIGURE 3                                                               FIGURE 4- Wear In Casing 

 

Si2O3 61.26% 

Al2O3 25.84% 

Fe2O3 5.41% 

CaO 1.15% 

MgO 2.24 

Casing No. Impeller Diameter H(m) Q 

( ) 

RPM 

1 65 23 613 994 

2 65 37 1255 695 

3 65 18.5 613 994 

Type Volute 

Material Ni-Hard 
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TABLE 6 

 

III RESULT AND DISCUSSION 

 

After the 400 hours running the centrifugal pump casing is observed and the wear along the casing has been 

measured. The wear in the casing has been measured by the varying thickness of the casing over period of 200 

hours and 400 hours. In fig 3 2D diagram of casing is shown and points are marked at which thickness 

measurement is taken. In the fig6 graph of the wear in casing with over period alongside casing is shown. The 

maximum wear is found at the c point of the casing. As shown in the fig 5 wear rate is also slightly increased 

with period of time. Casing 2 and casing 3 follows the same characteristic where wear is increased with period 

of time. Here at 200 hours wear is already happened in the casing because of that inside wall of the casing is 

already rough and because of that slurry require lower energy to remove the material from the surface. By 

comparing the average wear rate of the every casing at each point it is found that wear in casing is maximum at 

 Casing 1 Casing 2 Casing 3 

 0 hours 200 hours 400 hours 0 Hours 200 hours 400 hours 0 hours 200 hours 400 hours 

Points 

along 

casing 

Thickness 

(mm) 

Thickness 

(mm) 

Thickness 

(mm) 

Thickness 

(mm) 

Thickness 

(mm) 

Thickness 

(mm) 

Thickness 

(mm) 

Thickness 

(mm) 

Thickness 

(mm) 

a 27 24.1 20.5 33 28.3 23.7 35 31.2 26.6 

b 27 21.6 15.9 33 27.8 22.2 35 29.5 23.8 

c 27 19.8 11.6 33 25.4 17.1 35 28.2 21.4 

d 27 20.5 14.2 33 26.1 18.8 35 28.8 22.4 

e 27 24.1 20.7 33 26.8 20.2 35 31.5 27.8 

f 27 24.3 21.4 33 27.6 22.7 35 31.8 28.2 

g 27 23.9 21.2 33 27.9 22.4 35 31.2 26.6 

h 27 23.7 20.3 33 28.2 23 35 31.4 27.6 

i 27 23.4 19.9 33 28.8 24.1 35 31.1 27 
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the area under b to d in which c point have the maximum wear rate of them all. For casing 1 maximum average 

wear is 0.0.03725 mm/hr where casing 2 and casing 3 have the maximum average wear of 0.0388 mm/hr and 

0.035 respectively. As in the casing 2 average wear is more because of the flow rate of this casing is more than 

casing 1 and casing 3. As it is obvious that because of the same reason wear at e, f , g and h point is higher than 

casing 1 and casing 3. In every casing throat area have the maximum wear along the casing because in erosion 

wear impact wear play the major part as in the throat area distance of the impeller is near with respect to other 

area velocity of the particles also more compared to the other areas. As other area mostly undergo through 

sliding wear at which particles go sliding along the wall of the casing and remove the material. At point f, g and 

h wear is then increases because at that point pressure and velocity of the slurry increased so the wear is also 

increased.     

 

FIGURE 5                                                                                  FIGURE 6 
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VI CONCLUSION 

 

Based on the present investigation it is concluded that wear alongside casing is the function of the design of the 

casing and material of the slurry. It is also seen that wear is maximum at the throat area of the casing. It is also 

seen that wear rate of the casing is increased as the period of time.By this investigation actual wear happened in 

the casing was identified and according that data which time maintenance is required can be determined. Also at 

which point casing will not be usable and have to replace with new casing can be predicted so productivity of 

the system does not get affected by casing wear. As the design of the casing play big part on wear profile of the 

casing there is some research required to optimize the wear. 
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ABSTRACT 

Delhi Metro system is an extensive four phase network, in planning since the mid ‘eighties. Phase I and II are 

already operational and Phase III is partially operational. Phase I was completed ahead of schedule which is a 

feat rarely achieved by any company in India and a commendable achievement. It's been more than 14 years 

since Metro changed Delhi forever and brought NCR towns more close to the Capital.  Delhi Metro came into 

our lives when public transport meant unreliable DTC buses, private buses and those who could buy one, 

preferred private vehicles. Its reliability, affordability and comfort attracted people using other modes of public 

transport and also private modes of transportation. The Metro has been designed such that it can be integrated 

with other public transport. Metro is available throughout Delhi, but there are some places where metro is still 

under development. 

 Today over 2.6 million people use Delhi Metro daily. DMRC has set 2021 as the deadline for the phase IV 

expansion, which has been approved by the Delhi Government. The Phase-IV project will take metro’s network 

to around 436 kms.  And surpass world’s oldest network- the London’s tube in terms of length. The objective of 

present paper is to study and analyze the change Metro has brought in the life of people of Delhi and how it 

provides mobility to all sections of the society.   

Keywords- DMRC, CRRI, Rain water harvesting, Carbon credits, PWD.  

 

I. INTRODUCTION 

Delhi is one of the most populous cities in the world and it serves India‘s most modern transportation system 

which provides fast, safe, comfortable and cheap means of transport. The first Delhi Metro train started its 

journey from the Shahdara station to Tis Hazari station on December 2002. It has been more than 14 years and 

with a network of 213 km in length, metro today is a boon for Delhiites as Passengers are saved from the 

inconvenience of road transport and experience a high level service at affordable fares. 

Presently Metro network consists of six lines (213 kms. track) spread over the entire city. Phase III is partially 

operational and Phase IV is set to be completed by 2021. Execution of projects is a skill that Delhi Metro 

acquired with apparent ease. 

Phase IV will help Metro make inroads into some of the most poorly connected and far flung areas of Delhi. The 

lines will connect west Delhi with east Delhi areas. Trade in old Delhi areas will get a major boost. Delhi‘s 

Metro will also link the city to all the other cities that fall under the NCR region. 
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II ANALYTICAL STUDY                                                                                                                    

Delhi Metro Rail provides an efficient and wide public transport network which dissuades the use of private 

vehicles and thereby reduces vehicular emission polluting the environment.  

 Delhi Metro, now commonly known as the lifeline of the national capital carries over 2.6 million people daily. 

After completion of phase III, many of the city's busiest and congested areas will appear on the Metro map.  It 

has become an important mode of public transport because of its achievements, benefits and world class quality 

services. Delhi metro‘s analytical study has been laid down under the following heads which makes commuting 

in Metro commendable: 

 

2.1 Environment friendly transport 

 According to a study commissioned by DMRC, the new corridors will help decongest some roads, reduce air 

pollution and save fuel costs as well. According to Delhi Metro spokesman, "There will be a significant dip in 

the emission levels. The reduction in carbon dioxide emission will be about 4.808 million tons by 2025." 

Its environment friendliness extends far beyond mere pollution reduction. Its regenerative braking systems save 

the country 400, 000 carbon credits a year and now they‘re looking to reduce the metro‘s reliance on non-

renewable energy resources even further by using solar power. DMRC is the only metro system in the world 

to be certified by the UN to get carbon credits for reducing greenhouse gas emissions and pollution level 

in the city (A carbon credit is a financial instrument that allows the holder, usually an energy company, to emit 

one ton of carbon dioxide. Credits are awarded to countries or groups that have reduced their greenhouse gases 

below their emission quota).  

Most of the stations along the Metro‘s Blue Line all harvest rainwater for the city and also have roof top solar 

power plants. A study by Central Road Research Institute (CRRI) says that metro helped keep around 4 

Lakhs cars off road in 2014. Once the city‘s upgraded Metro matrix is thrown open to public, the number is 

going to increase exponentially reducing pollution and most importantly, traffic congestions. These Benefits of 

phase I and phase II are shown in the form of a table according to data by the Delhi Metro as given 

below: 

TABLE-1: CUTTING COST AND EMMISION 

YEAR OF 

ASSESSMENT 

Vehicle Type Reduction in No. of 

Vehicle 

Reduction in Fuel 

Consumption 

Cost saving in 

Millions of Rs. 

2016 Bus 

Car 

2 Wheelers  

1,237 

51,870 

47401 

24,276 

1,03,740 

42661 

265.8 

126. 7 

934.3 

2025 Bus 

Car 

2 Wheelers  

1,760 

73,748 

63,395 

 

 

34,540 

1,47,496 

60,656 

378.2 

244. 9 

1,328.4 

Source: DMRC 
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TABLE- 2: QUANTIFIED BENEFITS OF PHASE I AND PHASEII 

DESCRIPTORS  PHASE: I 

2007 

PHASE: I AND 

II 

2011 

PHASE: I AND II 

2014 

No. of Vehicles off the roads daily 16,895 1,17,249 3,90,971 

Annual reduction in fuel Consumption  in Tonnes 24,691 1,06,493 2,76,000 

Annual reduction in Pollutants   in Tonnes 31,520 1,79,613 5,77,168 

Saving in time/ Trip 31 28 32 

Annual reduction in fatal Accidents 21 111 125 

Annual reduction in All Accidents 93 591 937 

Source: DMRC 

 

2.2 Public transportation with a difference 

Greater connectivity is not the only benefit Delhi Metro's project offers. The DMRC network is India‘s first 

public transport system which is differently-able friendly. The Delhi Metro, from its inception wholeheartedly 

embraced the need of access for PWDs (people with disabilities). The built Stations provide features such as 

designated parking for PWDs; ramps with hand rails; guiding paths and warning strips for vision impaired 

persons; information displays and signage; lifts with lowered control panel with Braille and raised control 

buttons and auditory signals, resting areas for senior citizens and disabled persons; well lit corridors; and 

widened ticket gate to accommodate wheelchair users. Inside the coaches, there are designated spaces for 

wheelchair users, audio announcement with dynamic display, sensory door closing mechanisms and four seats 

in each coach are reserved for old and physically challenged.  

 Delhi Metro has demonstrated how an accessible system creates safe and comfortable infrastructure, not only 

for PWDs(people with disabilities), but also those with reduced mobility, people with health problems; senior 

citizens; pregnant women; families with young children and people with heavy luggage etc. DMRC was 

awarded with the National Award for Outstanding Work in Creation of Barrier-Free Environment for the 

Persons with Disabilities in the year 2008. 

 

2.3 Good for business  

A study has found that a Metro station in the locality pushes up prices of residential and commercial properties 

by at least 22 per cent. Commercial properties proximity to the metro has been proved more beneficial. Dwarka 

became habitable when in 2005 Metro reached Dwarka and property prices rocketed. The journey from Dwarka 

to central Delhi is now a comfortable, air-conditioned 45 minute trip.  The metro is also making a great 

contribution to the capital city‘s economy and business prospects.   Most of the stations have ATMs, 

convenience stores and mobile recharge shops. DMRC has also partnered with Google India (through Google 

Transit) to provide train schedule and route information to mobile devices with Google Maps. The metro even 

has apps for both Android and i- phones, serving to provide information about the nearest metro station, fare, 

parking availability and tourist spots near the station. 
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2.4 Preferred mode for Students 

The way Delhi university student travel has changed over the past decade. Earlier the main mode of transport for 

students used to be buses and U-special buses. These bus services have now vanished as Metro has replaced U- 

special bus service. DMRC has reserved the first coach of each train into a 'Ladies Special' which has 

benefitted female students. Students residing in south Delhi and Gurgaon can now join north campus colleges. 

They can reach college on time without worrying about long distance and traffic jams. The time saved could be 

spent in a gym, on a book, or just taking a walk.  

 

2.5 Brings discipline 

The metro has also imbibed a new culture to the people of Delhi. Inside metro one finds young people eager to 

offer seats to ladies and senior citizens. This was not earlier the case when travelling by bus. Also while 

boarding an escalator at the metro station one finds the public more disciplined and standing in queue – a culture 

unknown to Delhi in earlier days. One also finds the metro trains and metro station maintained clean unlike our 

buses, bus stations, trains and railway stations 

 

2.6 World Class Transportation Mode 

Delhi Metro stations are one of the most spacious and well-ventilated in the world.  It is one of the few Metro 

networks in the world that offers mobile connectivity at the underground sections. Breakdown rate in Delhi 

Metro is low as compared to many metro networks across the world. It is one of the few metro systems in the 

world to offer parking facilities for private vehicles. Ever since Delhi Metro started its operations in 2002, it has 

maintained a 99 per cent punctuality rate of running trains. The DMRC’s training institute was set up in 2002 

at Shastri Park Train Depot in Delhi.  It is the only institute in the country with facilities to impart customized 

training on almost all aspects of operations and maintenance of rail-based urban transportation systems. 

market in a big way. Metro system has made capital a good place to work. Earlier, it was almost impossible for 

a west Delhi resident to take up a job in Gurgaon or Noida. Companies can now attract talent from any part of 

Delhi.  Also a specialised dance, music or art teacher in West Delhi is now accessible to students from North 

and East Delhi.  

 

2.7 Access to markets and historical monuments 

Metro Rail has made distant markets easily accessible and has established inter market linkages. Market 

facilities are provided by Delhi Metro Rail Corporation at various stations like gift shops, chemist, mobile shops 

etc. The footfall in CP and Chandni Chowk has increased manifold after Metro started operations. West Delhi 

has seen a boom of new malls after Metro reached the area. Kamla Nagar, Rajouri Garden, Sarojini Nagar and 

other markets of South Delhi are more accessible because of Metro. With the increasing network, 

Entertainment, shopping and eating destinations will come closer and closer to the consumer. Popular restaurant 

in old Delhi are easily accessible to people in South Delhi or Gurgaon resident.  Several of the monuments in 

Delhi have got an unexpected boost of visitors, thanks to a metro. 
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2.8 Changed image of public transport 

 Delhi metro has changed the perception of public transport in India. Majority of the commuters have shifted 

from public modes which include bus, chartered bus, taxis and auto. Its reliability, affordability and comfort is 

also attracting people using private modes of transportation. To avoid traffic jams and delays, majority of people 

from different sections of society are opting for Metro.  Most BPOs and call centers located in Gurgaon are 

encouraging their employees to use the Metro, which reduces the cost of deploying fleets of private cabs. The 

rapidly evolving rail system has not only connected people but also changed the way people travel and behave 

in public space. 

 

III. SUGGESTIONS   

The Delhi population realizing the benefits of Metro Rail adopted a shift in means of mobility from a private 

mode to a more organized public mode of transportation. i.e Delhi Metro Rail. As Metro has become a preferred 

mode of commuting for a large section of society from ordinary workers to executives and to even women 

travelling alone, there are certain issues (or suggestions that metro must look into) that must be addressed so as 

to make Metro a reliable commuting mode for long: 

3.1 Overcrowding of platforms, coaches and therefore the entire trains. Boarding and de-boarding becomes a 

pain in such circumstances. The number of Metro rail carriages/coaches should be increased. 

3.2 Occurrences of frequent technical gliches, halting the metro services.  

3.3 Security system is to be beefed up. 

3.4 The feeder service needs greater attention. Delhi Metro Feeder Bus service should match standards of 

metro like air-conditioned feeder bus services to be introduced. 

3.5 The public utility services are essential which Metro should have taken care of. Metro stations should have 

toilets and they should be situated inside the stations so that only commuters can use it. This facility is 

being requested by most of the passengers, especially the women and the old. 

 

IV. CONCLUSION 

From the days of DTC buses to Delhi Metro, the national capital has come a long way. Now traveling in Delhi is 

much easier and comfortable, with the advent of Delhi Metro. Delhi metro is providing world class 

transportation facility with reasonable fares.  DMRC has reserved the first coach of each train into a 'Ladies 

Special'. This is praise worthy step in the direction of the safety of female passengers. The DMRC network is 

India‘s first public transport system which is differently-abled friendly. Delhi is mostly in news because of 

Environmental Pollution, in this scenario no doubt Delhi Metro is helping a lot in reducing Carbon emission and 

in controlling the pollution level of the city. Delhi Metro is providing a healthy, congestion free, eco friendly 

transportation mean to connect the remote areas of Delhi. It fulfills the object of Green Delhi and Clean Delhi.  

Certain steps to be taken to improve the prospects of Metro Rail are safety,increasing the number of coaches, 

new trains should be added to lines which are overcrowded, well organized and coordinated feeder system 

which will help in increasing accessibility of Metro Rail. The only other issue is that the network is still not 

complete and certain areas are not covered; there are areas from which the stations are quite far away. Once 

Phase-3 and Phase-4 metro will be completed, all areas will be covered. It is not practically possible to provide 
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last- mile connectivity to each passenger through Delhi Metro. In fact this last-mile connectivity has to be with 

the help of other modes of transport — buses, taxis, and other public transport systems. 

Metro‘s expansion will help the city to emerge as a strong centre of trade and Commerce in the country and as 

well as in the world. Its quiet efficiency in terms of punctuality of service and cleanliness in trains and stations, 

skilful management of a metro network and an enviable safety record is the reason why Delhi Metro is close to 

becoming a model mass rapid transport system that almost every other big city in the country is trying to 

emulate. 
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ABSTRACT 

 In order to keep abreast with the fast growing need of humans, robotics and automation plays a distinct role 

throughout. The paper presents a model which enables the controlling of the robot remotely via mobile phone 

through Dual Tone Multi Frequency (DTMF) decoder. DTMF is one of the most recent and advanced technology 

for of data transmission. It is more efficient and better than the Bluetooth and Wi-Fi in the sense that the range of 

DTMF is very large i.e. the devices can be operated through DTMF irrespective of the geographical location of 

the person controlling it; also DTMF is one to one communication unlike Bluetooth in which up to 7 devices can 

be paired and Wi-Fi where almost 10 devices can be thereby providing more security to the channel through 

which data is being transmitted. DTMF commonly finds its use in defense surveillance as well as call centers. The 

use of DTMF can be further extended by using this technology in day to day life, for example, for differently able 

person this can serve as their extended arm allowing them to monitor their homes from one place and even 

helping them to pick and hold things by surveillance . 

Keywords: Airdroid, Atmega 8 Microcontroller,DTMF Decoder L293d Motor Driver IC 

I INTRODUCTION 

Earlier communication was restricted only to wired means but as the advancement took place, wireless 

communication came into picture. Wireless communication happened via Wi-Fi, Bluetooth, RF( Radio 

Frequency). Wireless Ethernet compatibility alliance was launched by Lucent in 1966 which was later rename as 

Wi-Fi alliance which defined the 802.11 standard for wireless communication. By 2000, Bluetooth incorporated 

devices were out in the market and in 2002, IEEE 802.15 standard was approved for Bluetooth technology. Above 

stated technology have some limitations concerning the range of communication i.e. devices can communicate 

only up to a certain distance only. Term DTMF was coined in 1963 by Bell Systems under the trademark “touch 

tone”. Eliminating the range and the security problems, a prototype is developed working on DTMF which is 

further explained in this paper. 

With the aim to develop a high performance robot that can facilitate high speed, easy control and better 

accessibility, an algorithm was devised that provided a faster, reliable and accurate approach to realize such a 

model. Earlier the robots were controlled through wired networks but now to make robot more users friendly, they 
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are framed to make user commanded work. Therefore, to attain the requirements we can use android as a 

multimedia to control the user friendly robot. To attain a wireless control of the robot a technology viz. DTMF is 

used. A phone call is made on the phone which is attached to the robot and the call is answered automatically. 

During the phone all, any key is pressed by the caller, a DTMF( dual tone multiple frequency) tone is generated 

which is decoded by the DTMF decoder in to a 4 digit binary number which is further fed as an input to the 

microcontroller. The distinct applications of this concept in such robot can be a smart phone controlled robots 

where the movement of the robot is controlled by a robot on the basis of android platform.  

The design of our project facilitates the robotic movement using DTMF technology operated remotely 

 

Fig.1. Block Diagram Of  DTMF Based Robot 

Component technologies used are  

(a)DTMF technology  

(b) C language  

(c)Embedded system 

 

II.DTMF TECHNOLOGY 

DTMF was invented by Bell systems in 1963 as “Touch tone”. Before, DTMF pulse dialing were used by the 

telephone networks. Pulses were generated by clicking on the digits. The number of clicks represented he number. 

For example, for pressing 3, three clicks were made. Pulse dialing has the shortcoming that it can connect calls 

only for short distance and required an operator to connect distant call. Therefore, DTMF was introduced on 

November 18, 1963. Since then, pulse dialing was out of fashion and new customer telephone sets were 

introduced which incorporated DTMF circuitry.DTMF became the standard of telecommunication industry.  

 Dual Tone Multiple frequency tones are the combination of two superimposed sinusoidal waves. These tones 

were primarily used to transfer the calls through the exchange office but now they have several applications. 

Whenever, a key from the telephone is pressed, two frequencies are generated. Every key has a unique 

combination of two frequencies. One frequency is known as low frequency and another is known as high 

frequency. 
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The each of the four rows on the dial pad is assigned a low frequency and each of the four columns is assigned a 

high frequency tone.The frequencies used are 697 Hz, 770 Hz, 852 Hz, 941 Hz for rows and 1209 Hz, 1336 Hz, 

1477 Hz, and 1633 Hz for columns. Each frequency is carefully selected such that no frequency is the multiple of 

other frequency and no other frequency is obtained by adding or subtracting two frequencies. An error tolerance of 

1.5% isassigned to each frequency generated [1]. 

 

 

Fig.2. A Standard DTMF keypad [1] 

If a key „4‟ is pressed the two tones of frequency 770 and 1209 Hz are produce simultaneously. These waves 

travel either via telephone lines or internet. A DTMF signal an neither be classified as an electrical signal or an 

audio signal. Initially, DTMF is an audio signal which is converted into an electrical signal and further converted 

in an electromagnetic signal during transmission. At the receiving end, the electromagnetic signal is again 

converted back into the electrical signal which is then transformed in an audible form. 

Letters A,B,C,D are now obsolete and were basically used in military operations or had special functions. 

DTMF technology has various advantages including security, easy to use, lesser error probabilities [1]. 

 

III.SOFTWARE DESCRIPTION 

3.1. Atmel Studio 

Atmel Studio, developed by ATMEL, provides an integrated development environment in order to develop 

program code into AVR MCU. It supports all AVR MCU and provides a powerful integrated development 

platform for its development [2]. 

It has a huge number of source code libraries which includes drivers and communication stacks and so provides 

easy debugging for code development into various AVR microcontroller chips. Along with it, it has a code editor 

which uses C/C++ level languages to build codes and to step over and step into its debugging processes [3]. Not 

only this, it too supports assembly level languages. 

3.2. Proteus( Proteus Design) 
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Proteus Design Suite is virtual schematic software that provides microcontroller simulation [4]. It is a tool for 

designing electronic systems and its simulation using Hex code generated from Atmel studio and thus provides 

user interface in generating prototypes, such as motor control and knowing output logic level 1 through its virtual 

LED connections for actual hardware implementation [5]. Above all, it makes the programmer to have an interface 

with his code by its virtual hardware design. 

 

3.3. eXtreme burner 

It is a software program which utilizes USB to transfer hex code into machine code to thespecified MCU through 

its SPI interface; this is done through a loader into which the machine code is first transferred. 

 

3.4. Airdroid 

Airdroid is a free & fast android app that lets you connect with phone from a web browser wirelessly & can be 

accessed from laptop/ PC. The range of this application is limited by the range on it is working for e.g. a normal 

households, it can be accessed upto100m without any obstruction & for large industries it can be 10 times. The 

Bot uses the Airdroid application to send video and one can access the surrounding of the robot in real time on the 

connected device whether PC or Laptop & one can easily do the surveillance. The major disadvantages are the PC/ 

Laptop should be using same network & there is delay in processing of image.[14] 

 

IV. HARDWARE DESCRIPTION 

4.1. ATMEGA  8 

A microcontroller is a small sized single chip device also termed as tiny computers. Microcontroller is the control 

device of any robot. It is mainly used for the movement of the robot according to the user instructions. It also helps 

in controlling the transmission & reception of signal. In recent Era, there are various kinds of microcontroller 

families are available according to their applications like 8051, PIC (priority interrupt controller) & AVR 

(advanced virtual RISC) .[2] 

ATmega8 is one of the widely used members of AVR family. It works on the frequency ranging up to 16 MHz 

and executes most of its instructions in single clock cycle. It has 8KB of flash memory, 512 bytes of EEPROM 

(electrically erasable programmable Read only memory). [1]Three internal Timers support both internal and 

external clocking. It supports both synchronous and asynchronous mode of data transfer using the USART 

(universal synchronous and asynchronous receiver and transmitter). USART is extensively used to established 

connection between a PC and microcontroller).[3] 

 

4.2. L293D 

L293D is a Motor driver IC which allows DC motor to drive in either direction. It works on the principle of H-

bridge [9]. The H-bridge is a circuitry which consists of four switching elements with the load at center. 

[10]The switching elements Q1, Q2, Q3 & Q4 are usually bi-polar or FET transistors & the catch diodes D1, D2, 

D3 & D4 are usually of a Schottky type diodes. A L293D module has two h-Bridge circuit inside the IC which can 
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Ground

Vcc (+5V)

Q1

Q2 Q4

D1

D2

D3

D4

DC MOTOR

Q3

rotate two dc motor independently [10]. The operating voltage range of L293D module is 4.5V to 36V. This 

module was designed to drive relays, solenoids, DC and bipolar stepping motors [11]. 

 

Fig.3. L293D basic architecture [10] 

4.3. DTMF Decoder 

The DTMF CM8870 decoder receives the tones transmitted by the caller & decodes them into a 4 bit code. This 

decoder uses a digital counting scheme to detect & decode all 16 possible tone pairs into 4 bit code [12]. The 

above shown figure is a complete  

Module of DTMF decoder. The decoder IC has an inbuilt operational amplifier, the transmitted signals from 

phone are fed into inverting terminal of operational amplifier & the non-inverting terminal of operational amplifier 

is connected to reference voltage i.e. 5V. The pin 3 (Gain Select) is the outputof operational amplifier; a feedback 

signal is given to operational amplifier by connecting the output pin GS to inverting input through a resistor. 

 

.  

Fig.4.CM8870C DTMF decoder pin diagram [12] 



 
 

56 | P a g e  
 

The output of internal Operational Amplifier is passed through a pre filter, which separates the low and high 

frequency signals. Next section is frequency detector circuit, which is used to detect the frequencies of the limited 

tones [12]. 

FLOW FHIGH KEY D3 D2 D1 D0 

697 1209 1 0 0 0 1 

697 1336 2 0 0 1 0 

697 1477 3 0 0 1 1 

770 1209 4 0 1 0 0 

770 1336 5 0 1 0 1 

770 1477 6 0 1 1 0 

852 1209 7 0 1 1 1 

852 1336 8 1 0 0 0 

852 1477 9 1 0 0 1 

941 1336 0 1 0 1 0 

941 1209 * 1 0 1 1 

941 1477 # 1 1 0 0 

Fig.5. Conversion Table 

V.WORKING OF THE BOT 

The working of bot includes 5 steps. 

1. The mobile sends the signal in form of frequency whenever a key is pressed. The frequency generated to each 

tone is superposition of 2 different frequencies selected in such a manner that no two frequencies are integral 

multiple of each other.  

2. After the frequency is transmitted from the mobile the DTMF decoder receives the signal decodes it according 

to the decoder table and correspondingly converts it into digital signal and sends the data to the microcontroller (in 

this case ATMEGA8).  

3. The microcontroller is interfaced with DTMF decoder and it receives the output signal from the DTMF decoder 

at its PD0 to PD3 pins and according to the program loaded in the ATMEGA‟s ROM it sends the corresponding 

data at its output pins PC0 to PC3, which is connected to motor driver IC L293D.  

4. The motor driver IC receives the data in form of logic high or low and accordingly rotates the motor with the 

logic. Logic high is positive 5 volts while logic low is 0 volts or ground. 

5.Theairdroid app creates an intranetwork between the smartphone mounted on the bot and the laptop.It sends the 

real time video captured by the smartphone to the laptop as the bot traverses , therefore, getting the coverage  

KEY MOVEMENT ATMEGA INPUT/DECODER 

OUTPUT 

ATMEGA OUTPUT/ 

MOTOR INPUT 

1 FORWARD PDO PC0 

2 BACKWARD PD1 PC1 
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3 RIGHT PD2 PC2 

4 LEFT PD3 PC3 

ANY(EXCEPT 

1,2,3,4) 

STOPS   

Fig.6. Code Table 

VI. ALGORITHM         

The power is supplied by switching on the supply to all the connected devices i.e. Atmega8 and its peripherals. 

1. A call is made from the transmitting end by the user. 

2. The call gets automatically picked at the receiving end which is connected to dtmf decoder. 

3. The user press a key from the keypad, which generates a unique frequency for corresponding key pressed and 

transmits it. 

4. The receiving end mobile phone captures the signal and transmits to dtmf decoder; the decoder according to its 

defined logic converts that particular frequency into a digital signal and transmits the information to ATMega 8 

microcontroller. 

5. The microcontroller has a program stored in its ROM and it receives the signal from the decoder, and 

according to the signal received and logic defined in its code it generates a corresponding unique output which 

is transmitted to l293d motor driver IC. 

6. The l293d IC receives the signal as logic high or logic low and correspondingly transmits positive 5 volts or 

ground to the pins connected to motors. The motor receives the corresponding signal and make the wheels 

rotate accordingly, thereby making the bot run. 

 

Fig.7. Flowchart of Algorithm 
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VII. ADVANTAGES AND COMPARISON  

• Technologies like Bluetooth, WLAN, and Wi-Fi are limited in range unlike cellular technology that can be 

accessed over a wide range.  

• Other technologies involve one to many communications unlike cellular technology that uses one to one 

communication thereby reducing the risk of security breach.  

 

Long Range Robot Using DTMF Technology 

VIII. APPLICATIONS  

1. The robot can be used for the surveillance purposes and be deployed for use in military and spying areas. 

2. The spy robot can be used for observing the behavior of wild animals where human beings can't reach. 

3. The coverage of the disaster affected area can be obtained which are out of human‟s reach. 

4. The spy robot can be used for the purpose of spying on enemy territories, tracking the location of their 

organization and then plan the action accordingly. 

5. The prototype functionality can be further extended and can be used in many real times, real life applications. 

Extra features to help differently abled person can be included, an example of this can be, along with this bot 

doing surveillance, a robot arm can be incorporated to it  for differently abled person helping them to bring 

different things like books,  phones,  glasses etc. Thereby, helping them and providing them with an extra 

support to live their lives more easily. 

 

IX. FUTURE WORK  

The system will include a spy wireless camera which is used to capture the area wherever the robot goes. All the 

area captured by this camera can be viewed in PC for reference. 

X. CONCLUSION          

Although wireless technology like Bluetooth, Wi-Fi or RF is a great leap in mode of communication for robots, 

the range up to which these wireless technology works efficiently in these cases is quite limited. To overcome this 

problem of range limitation of wireless communication we brought DTMF technology into the picture. As with 
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DTMF we were able to marginalize the issue of constraints on range of the device up to which it can be accessed 

and we were able to access our bot from any range control it according to our commands successfully. 
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ABSTRACT 

Present paper report the effect of silver (Ag) content on optical properties of amorphous chalcogenide glasses Se40-

xTe60Agx ( x = 0, 2, 4, 6, 8). Thin films of a-Se40-xTe60Agx glassy alloys have been synthesized by thermal evaporation 

technique under high vacuum conditions   (~ 10
-4

 Pa). The optical spectra of amorphous Se40-xTe60Agx (x = 0, 2, 4, 

6, 8) thin films have been measured by a double beam UV-VIS-NIR computer controlled spectrophotometer in the 

wavelength range 400-3300 nm.Swanepole technique has been used to calculate the optical constants [refractive 

index (n), extinction coefficient (k), and absorption coefficient (α)] and optical band gap of amorphous  Se40-

xTe60Agx thin films. Absorption coefficient (α) increases with incident photon energy (hν) for all the samples. The 

optical band gap decreases with increase of the silver (Ag) content. The decrease in optical band gap with increase 

of the Ag content has been explained on the basis of Mott and Davis Model.  

Keywords: Thin Films, Chalcogenide Glasses, Optical Constants, Optical Band Gap. 

I INTRODUCTION 

Chalcogenide glasses are oxygen-free  inorganic  glasses   containing   one or   more   chalcogen elements [1-2]. 

These glasses are formed by the addition of other elements such as Ag, As, Ge etc.Chalcogenide glasses are low-

phonon-energy materials and are generally transparent from the visible to infrared region. These glasses based on 

sulfides, selenide and telluride alloys in binary and multi-component systems have evoked much interest in terms of 

the understanding of basic physics and its applications in semiconducting devices. These glasses have vast electrical, 

optical and technological applications, such as irreversible phase change optical recording, memory devices, optical 

fibers, xerography, photolithography, infrared lenses, optical amplifiers, blue laser diodes and in solar cells [3-12]. 

Chalcogenide glasses are known to have flexible structure, in the sense that each atom can adjust its neighboring 

environment to satisfy the valance requirements. Chalcogenide glasses are sensitive to the absorption of 

electromagnetic radiation and show a variety of photo-induced effects and various models have been put forward to 

explain these effects, which can be used to fabricate diffractive, wave-guide and fiber structures [13-14]. As 

chalcogenide glasses have poor thermo-mechanical properties, in order to enlarge their domain of applications, it is 
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necessary to increase their softening temperature and mechanical strength. The interest in these materials arises 

particularly due to their ease of fabrication in the form of bulk and thin films. 

 The effect of an impurity in an amorphous semiconductor material may be widely different, depending on the 

conduction mechanism and the structure of material [15]. The impurity may either destroy the dangling bond centres 

of one sign or form charged centres which are compensated by centers of opposite sign. In the present study work 

Ag has been chosen as an additive element in  Se-Te alloys. The third element behaves as chemical modifier as it is 

reported to expand the glass forming region. The addition of third element like Ag in Se-Te binary alloy is expected 

to change the optical and electrical properties of host alloy. A typical chalcogenide has a relatively sharp optical 

absorption edge, single electrical activation energy, efficient photo excited conductivity and luminescence. The 

study of the optical properties of chalcogenide glasses is important for the determination of the electronic band 

structure as well as other optical parameters, such as optical energy gap and refractive index. The aim of present 

paper is to study the effect of Ag incorporation on the optical properties of Se-Te alloys. The optical transmission 

spectra of the amorphous thin films of a-Se40-xTe60Agx  are measured by spectrophotometer. Optical parameters like 

refractive index, extinction coefficient, real and imaginary dielectric constants, absorption coefficient and optical 

band gap have been calculated for  a   Se40-xTe60Agx  glassy system. 

II EXPERIMENTAL PROCEDURE 

Glassy alloys of a-Se40-xTe60Agx ( x= 0, 2, 4, 6, 8) were prepared by melt-quenching technique. High purity 99.999% 

Se, Ag and Te granules were weighted according to the formula of a-Se40-xTe60Agx (x = 0, 2, 4, 6, 8). The powder 

mixture was loaded into quartz ampoule and sealed under vacuum at 10
-4 

Pa. The sealed quartz ampoules was loaded 

in a furnace and heated to 950
o
C at a rate of 3-4 

0
C/minute for 20 hours to ensure the composition homogeneity and 

quenched in liquid nitrogen. The ingots were crushed, separated, grounded and characterized. The glassy nature of 

alloys was checked with the help of X-ray diffraction technique using Cu-Kα radiation. 

The thin films of chalcogenide were synthesized by thermal evaporation technique under high vacuum conditions (~ 

10
-4 

Pa) using a small piece of bulk alloy as a source material and glass as a substrate. The films were kept inside the 

deposition chamber for 24 hours to achieve the metastable equilibrium. The optical transmission spectra of 

amorphous Se40-xTe60Agx (x = 0, 2, 4, 6, 8) thin films have been measured by a double beam UV-VIS-NIR computer 

controlled spectrophotometer as a function of wavelength. 

III  RESULT AND DISCUSSION 

3.1 Determination of Optical Constants 

 By Swanepole's method [16], the optical parameters are deduced from the fringe patterns in the transmittance 

spectrum. In the transmittance region where the absorption coefficient (α = 0), the refractive index n is given by                                                     

                    n = [N + (N
2 
- s

2
)

1 / 2
]

1 / 2                                                                            
(i) 
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Where   N = (2s / Tm) - (s

2 
+ 1) / 2, s is the refractive index of the substrate and Tm is the envelope function of the 

transmittance minima. 

Where (α ≠ 0), in the region of weak and medium absorption, the refractive index n is given by    

                                                  n = [N + (N
2
 - s

2
)

1/2
]

1/2                                                                     
(ii) 

where N = {2s(TM - Tm) / }TMTm + (s
2
 + 1) / 2 and Tm is the envelope function of the transmittance maxima. 

In the region of strong absorption, the transmittance decreases drastically and refractive index (n) can be estimated 

by extrapolating the values in the other regions. 

If n1 and n2 are the refractive indices at two adjacent maxima and minima at λ1 and λ2 then the thickness of the film 

(d) is given by                 

                                               d = λ1λ2 / 2[λ1n2 - λ2n1]                                                    (iii) 

The extinction coefficient (k) can be calculated by relation (iv) 

         k = α λ / (4π)                                                            (iv) 

            = (λ / 4πd) ln (1/x) 

where x is the absorbance and d is the film thickness. 

In the region of weak and medium absorption, absorbance (x) can be calculated from the transmission minima Tm 

and given in equation (v) 

             x = [Em - {Em  - (n
2
 -1)

3
 (n

2 
- s

4
)

1/2
] / [(n - 1)

3
 (n - s

2
)]                 (v) 

  where                Em = [(8n
2
s/Tm)-(n

2
-1)(n

2
-s

2
)]  

 

Fig 1. Variation of refractive index (n) with photon energy (hν) for amorphous    Se40-xTe60Agx thin 

films.. 



 

63 | P a g e  

 

The obtained values of refractive index and extinction coefficient are given in Table  1             The variation of 

refractive index with photon energy (hν) is shown in Fig. 1 and the variation of extinction coefficient with photon 

energy  is shown in Fig. 2. It is observed that the value of refractive index and extinction coefficient show an overall 

increasing trend with the increase in photonic energy. From Table 1, it is observed that the values of refractive index 

(n) and extinction coefficient (k) increases with the increase of Ag content for a-Se40-xTe60Agx  thin films. This 

spectral and dopant dependence of optical constants with the photonic energy will be helpful in deciding on the 

suitability of this system for application in optical data storage devices.  

 

Fig 2. Variation of extinction coefficient (k) with photon energy (hν) for amorphous  Se40-xTe60Agx  

thin films. 

Table 1: Optical parameters for amorphous Se40-xTe60Agx  thin films at 1600 nm 

Material Refractive 

Index (n) 

Extinction 

Coefficient(k) 

Absorption 

Coefficient 

(α)(m
-1

) x 10
3 

Optical 

Band 

Gap Eg (eV) 

Se40Te60 16.65 0.115 27.50 1.36 

Se38Te60Ag2 11.35 0.081 14.00 1.45 

Se36Te60Ag4 9.15 0.069 10.10 1.47 

Se34Te60Ag6 3.55 0.034 4.10 1.31 

Se32Te60Ag8 5.05 0.053 6.90 1.41 
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 These are found to increase with the increase in photon energy and also with addition of Ag impurity in the present 

system of  a-Se40-xTe60Agx  thin films. 

3.2 Absorption Coefficient and Optical Band Gap 

The absorption coefficient (α) of amorphous Se40-xTe60Agx thin films have been calculated by using relation  

    α = 4πk / λ                             (vi) 

 

Fig 3. Variation of absorption coefficient (α) with photon energy (hν) for amorphous  Se40-xTe60Agx 

thin films. 

Here  an increase in the value of absorption coefficient (α) with the increase in photon energy for a-Se40-xTe60Agx 

thin films and it is also observed that the value of absorption coefficient increases with the increase of Ag content. 

Due to the large absorption coefficient these materials may be suitable for optical memory storage devices. 

The optical band gap is calculated from absorption coefficient data as a function of energy (hν) by using Tauc 

relation [17]. 

           α = A(hEg)
n
/h                   (xii) 

Here A is a constant, Eg is the optical band gap of the material and the exponent n depends on the type of transition 

and have values 1/2, 2, 3/2 and 3 corresponding to the allowed direct, allowed indirect, forbidden direct and 

forbidden indirect transitions, respectively. 

 The present system of a-Se40-xTe60Agx obeys the rule of allowed indirect transition. The values of optical band gap 

(Eg) is calculated by extrapolating the straight line portion of (αhν)
 1/n 

vs. hν by taking n = 2 as shown in Fig. 4. The 
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calculated values of Eg for all samples are given in Table  1. It is evident from Table 1, that the optical band gap 

(Eg) decreases with increase of the Ag content. The decrease in optical band gap with increase of the Ag content can 

be explained on the basis of Mott and Davis Model [16]. According to this technique, chalcogenide thin films 

contain a high concentration of defect states and these defects are responsible for the presence of localized states in 

the band gap. The decrease in optical band gap indicates an increase in the density of defect states. The decrease in 

optical band gap along with the increase in the density of defect states may also be correlated with electronegativity 

of the elements involved. The electronegativity of Se, Te and Ag are 2.4, 2.1 and 2.05 respectively and Ag has lower 

electronegativity than Se. The valance band of chalcogenide glasses contains the loan pair p-orbital and addition of 

electropositive element (Ag) to electronegative element (Se) may raise the energy of loan pair states, which is 

further responsible for the broadening of the valance band inside the forbidden gap and leads to band tailing and 

hence band gap shrinkage  

 

Fig 4. Variation of (αhν)
1/2 

with photon energy (hν) for amorphous Se40-xTe60Agx thin films. 

These indirect band gap materials may have potential applications in optical recording media, infrared spectroscopy, 

laser fibers, xerography, fiber optical telecommunication and electrographic applications. Moreover, their refractive 

index and transparency in the infrared region are good indicators for integrated optics and detection in the near-

infrared spectral domain. 

IV  CONCLUSION 

Thin films of a-Se40-xTe60Agx glassy alloys have been synthesized by thermal evaporation method by using 

amorphous bulk alloy as a source material and glass as a substrate under high vacuum conditions (~ 10
-4 

Pa). The 
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optical transmission spectra of amorphous     Se40-xTe60Agx (x = 0, 2, 4, 6, 8) thin films have been measured by a 

double beam UV-VIS-NIR computer controlled spectrophotometer. Swanepole method has been used to calculate 

the refractive index, real and imaginary dielectric constants, extinction coefficient, absorption coefficient and optical 

band gap. 

The refractive index (n), extinction coefficient (k),and absorption coefficient (α) increase with increase of photon 

energy and also increase with the Ag concentration. The optical band gap (Eg) decreases with increase of the Ag 

content. The decrease in optical band gap with increase of the Ag content may be due to increase in the density of 

defect states. The decrease in band gap could also be explained in terms of electronegtivity difference between the 

elements. On the basis of above reported values of optical parameters, one may decide the suitability of these 

materials for optical devices.  
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ABSTRACT 

During this research Inconel alloy 625 is used because, it has high strength, excellent uniform corrosion 

resistance, resistance to stress cracking and excellent pitting resistance in 500°-600°F (260-316°C) water. 

These properties make it interesting to aerospace field. It is used in Jet engine combustor component, aircraft 

ducting systems, engine exhaust systems, thrust-reverser systems, turbine seals, compressor vanes and heat-

exchanger tubing in environmental control systems. In this research work, full penetration welding 1.5-mm-thin 

Inconel 625 sheet in a butt configuration was carried out with Nd: YAG  laser welding machine of 600 

W.Influence of welding speed and laser power on the macroscopic geometry, microstructure, micro-hardness 

and tensile properties of Inconel 625 was investigated.  

Keywords: Inconel 625, Mechanical Properties, Microhardness,Nd: YAG laser welding, Optical 

Microscope 

 

1. INTRODUCTION 

Inconel 625 is a Nickel base super alloy whoseStrength is derived from the stiffening effect of molybdenum and 

niobium on its nickel-chromium matrix; thus precipitation hardening treatments are not required. These 

elements combination are responsible for superior resistance corrosion and oxidation environment of unusual 

severity as well as to high-temperature effects such as oxidation and carburization, have high strength, resistance 

to stress cracking and excellent pitting resistance [1].These properties make it suitable for aerospace, power 

plants nuclear industry, chemical processing field and marine engineering applications [2].The components 

made by Inconel 625 are jet engines and gas turbine components, including blades, disks, rotors, and 

combustor/burner cans, combustion system transition liners [3] as well as compressor and turbine [4].F. Caiazzo 

et al. [5] investigated Laser welding of Inconel 625 edge joint beads in square groove configuration by disk 

laser. He found that low value of heat input reduces the porosity and results in stable bead conformation. By 

decreasing heat input, decrease in grain size is also observed.K. Devendranath et al.[6] Investigated the 

weldability of dissimilar metals involving Inconel 625 and Super-duplex Stainless steel obtained from 

continuous current (CC) and pulsed current (PC) gas tungsten arc welding (GTAW) and observed grain 
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coarsening at heat affected zoneof UNS S32750. Gang Li et al.[7] investigate the microstructure and showed 

that microstructure near SUS304 side fusion zone  was cellular and near Inconel 625 fusion zone was columnar 

dendrites. Janicki et al. [8] carried out fibre laser welding of 0.8 mm Inconel 625 sheet and studies influence of 

laser welding parameters on weld quality and mechanical properties. He found that proper laser parameter 

selection provides non porous fully penetrated welds and yield, tensile strength was similar to the base metal. 

Adil Widaatalla et al. [9] carried out fibre laser welding of Inconel 625 and found that laser welding techniques 

can be used to improve the cost and quality of combustor component manufacturing.From the literature review 

it has been clear that very less work has been performed on welding of INCONEL 625 alloy with the Nd: YAG 

laser. Dissimilar Welding of Inconel 625 and Stainless steel has been done in literature. Welding of Inconel 625 

alloy has been done in the past from the CW fiber, CO2 lasers and conventional welding processes and 

morphological and mechanical investigation has been done. So in this study the Joining of Inconel 625 similar 

butt welds  using 600 Watt Nd: YAG laser was performed and morphological and mechanical investigation of 

the welded joint was done. 

 

II. EXPERIMENTAL SET UP 

600 W JK600HP Nd: YAG Laser Systems has been used to conduct the experiment on Inconel 625 alloy. The 

images of experimental set-up are shown in Fig. 1, and Industrial Robot IRB 1410 is used to control the 

movement of laser head. The spot size of the laser beam was 0.6 mm and focal length 160 mm.The Argon (Ar) 

gas as used for shielding purpose. The pressure for Argon gas was 1 bar and gas flow rate was 7 lit/min. In order 

to obtain good quality laser welding laser power, welding speed were varied and other parameters remains 

constant. 

 

 

Laser Head 

 

Figure-1. Setup of Nd: YAG laser welding 
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III.  EXPERIMENTAL PROCEDURE 

Specification of Nd: YAG laser system is shown in the Table 1. The schematic representation of CAD model of 

Nd: YAG laser welding is shown in Fig. 2. 

 

Table-1.Laser system specification 

Laser ModelNumber Laser System  Maximum power Focal Length Focal Spot Diameter 

 JK600HP Nd: YAG 600 W 160 mm 0.6 mm 

 

Table-2.Laser Processing parameters used in the present research work 

Input System Parameters  Value 

Spot Diameter in mm    0.6 

Gas Nozzle Angle  45 degree 

Shielding Gas  Ar 

Focal Length 160 mm 

Shielding Gas Flow Rate in litre/min   7 

Pulse Width in ms       2.1 

 

Table 3: Input work parameters 

Input Work Parameters  Value 

Work piece  Inconel 625 sheet (82.5mm × 25mm × 1.5mm) 

Thickness of work piece in mm  1.5 mm 

Holding device  Mechanical Clamp 

Types of welding  Butt Welding 

Filler wire  Autogenous, no filler wire required 

Laser Head

Laser Beam

Workpiece

 

Figure-2. CAD model of Nd: YAG laser welding 
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In this research work Inconel 625 of 1.5 mm thickness is used. The base material is cut into 82.5 mm × 25 mm × 

1.5 mm on Wire EDM machine. The faying surfaces and neighborhood of all the specimens were brushed and 

then cleaned with acetone to remove surface oxides and other contaminants prior to clamping to produce defect-

free joint. The full penetration welding is performed in a single pass by Nd: YAG laser welding by applying 

argon as a shielding gas. The processing parameters like laser power and speed were varied.For microstructure 

examination at fusion zone, heat-affected zone and base metal zone, specimens were cut from the welded 

portion along with some portions of the base metal. The moulds for the specimens were prepared using 

moulding machine by maintaining the temperature and pressure of 160⁰C and 100Kg/cm
2
. The mould material 

used was phenolic powder. The specimens were then polished using SiC paper of grit size, 600, 800, 1000, 

1200, 1500 and 200 rotating clockwise for the first three grit sizes and counter clockwise for rest three 

respectively. The polishing time for each specimen is 10 minutes. The specimens were etched using prepared 

reagent (HF+HNO3+distilled water). The specimens were poured inside the reagent for one minute. The 

polished specimens are etched by marble’s solution (10 g CuSo4 + 50 ml HCl +50 ml H2O) to reveal the 

microstructure [10]. Microhardness testing was performed in a LECO Micro-hardness tester LM 248AT using 

100 gfload and a dwell time of 10 sec. 

 

IV. RESULT AND DISCUSSION 

4.1 Morphological Study 

The images of the welded sample at different processing condition were taken atOlympus microscope for the 

study of bead geometry and microstructure.The figure clearly shows a decrease inwidth of the welded sample 

with increase in weld speed and an increase in width with increase in weld power.  

 

FZ BM

 

HAZ

 

 

 

The microstructure at the fusion zone is to be changed significantly at the temperature beyond the effective 

liquids temperature due to re-melting and solidification of metal in this zone. However the microstructure of 

Figure-3(a). optical image of sample welded at 

430 watt power and 170 mm/min speed. 

 

Figure-3(b). optical image of sample welded at 

430 watt power and 140 mm/min speed. 
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fusion zone is much more complex due to the physical interaction between the heat source and the base metal. 

At the HAZ microstructure has larger grain size due to heat distribution. 

  

. 

 

 

  

 

 

 

At scanning speed of 140 mm/min with varying power from 330 to 430 Watt the size of fusion zone [FZ] are 

0.81mm, 1.3mm, 1.61mm. Similarly for other scanning speed in the graph with varying power in the given 

range size of  FZ increases. FZ vs. Power graph of welded sample has been plotted and as shown in figure. 

Figure-3(c).optical image of sample welded at 380 

watt power and 170 mm/min speed. 

 

Figure-3(d).optical image of weld bead at 380 watt 

power and 140 mm/min speed. 

 

Figure-3(e).optical image of weld bead at 330 watt 

power and 170 mm/min speed. 

 

Figure-3(f).optical image of weld bead at 380 

watt power and 200 mm/min speed. 
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.Figure-4.Plot of laser power vs fusion zone 

4.2 Micro-hardness 

The graph clearly shows that at constant power with the increasing scanning speed micro-hardness of the 

welded sample increases due to higher cooling rate at high speed. For example at 430 Watt with varying speed 

from 140 to 200 mm/min. Vicker hardness value of welded sample are 256 HV, 257 HV and 270 HV. Micro 

hardness vs Power graph of welded sample has been plotted shown in fig.5.  
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Figure-5.Plot of laser power vs micro hardness 
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4.3 Tensile test 

After welding the Sample is cut according to ASTM E8 standard for tensile test as shown in fig. 6 by wire EDM 

machine. The tensile specimen made are of I-section having 30mm length for clamping for each side, 25mm 

width and rest were the middle portion having the curvature at the corner of radius 15mm. The width of the 

middle portion of specimen was 1.5mm as 5mm from each side has been cut to get the specimen for testing in 

the weld zone.Tensile testing has been performed at room temperature using a Zwick Roell tensile test machine 

operating with a cross-head speed of 10mm/min with 50kN load cell. The tensile strength of the original sample 

has been determined as 850 MPa.Testing results of welded sample has maximum failure strength of 720 MPa at 

430 Watt and 200 mm/min scanning speed, which is closer to the parent material. Tensile test of welded sample 

has been performed and graph, Power vs. tensile strength plotted in Fig. 7. 
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Figure-7. Plot of laser power vs. tensile strength 

 

 

Figure-6.Specimen for tensile test 
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V. CONCLUSIONS 

The Nd: YAG laser of 600 Watt has been employed for the welding ofInconel 625 sheets of 1.5mm thickness. 

Influence of welding speed and laserpower on the macroscopic geometry, microstructure, micro-hardness and 

tensileproperties of LBW butt joints in Inconel 625 was investigated. 

 It shows that the size of weld region may control by varying the laser power, welding speed and beam 

diameter. The width of weld  decreases with the increase in scanning speed and an increase in width with 

increase in weld power.  

 The Vickers micro-hardness values of weld pool region across the weld are higher than both the weld 

interface and the parent material. The hardness value increases with increase in welding speed at a fixed 

power supply. High hardness gradient is brought about by a high cooling rate. 

  In the tensile test, all specimens fail at almost same strength compared with base material. 

 In real application, a largerthickness is used and the present investigation may provide an insight for      the 

laser welding of thicker Inconel 625 alloy sheets. Also laser welding of dissimilar materials is a 

recent (relatively) approach in the field of welding research. This should be exploited.Explanation of results 

obtained in the present study is one limitation of the present study.The results should be validated through 

proper mathematical modeling. 
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Abstract 

In India Value Based Education is the real need of the hour. As we see how the Society is diminishing in case of 

values day by day. It is necessary to develop the programs for inculcating values in the society. 

Today‟s Indian youths are little bit confused because of the bombarding of the new technological devices, 

information explosion and violent news by the press & media. To inculcate the value system in their confused 

minds and make them value-oriented-powerful leaders, educational institutions should take the initiative to 

impart Value Based Spiritual Knowledge to this new generation. 

“Imbibing the qualities of good conduct, self-confidence and high values would help students earn a significant 

place in society. Education without values is like a flower without fragrance. Students should realize that 

character building is equally important as career building. A good character in life is ultimate thing that stretches 

person‟s self-realization”. 

In conclusion, mere desire or aspiration to progress in life is not enough; success should be based on values. 

And for that value-based education must be imparted in today‟s institutions. So that the students may emerge as 

good leaders in their chosen fields. 

Keywords: Value-Based Education, Values, Society, Education, Vedanta. 

 

I. INTRODUCTION 

Education has long been known as a vital aspect in progress. It is considered as an essential factor for 

social and economic development for developing countries especially India.  

Education spreads the knowledge, skills, habits, values, or attitudes and understanding of the people 

so it is important for the development of any society and backbone of the growth of any country. 

Education helps people to live more satisfying lives and become a useful member of the society thus, 

there must be a great deal of concern in the ways in which the education conveys the necessary 

knowledge and information to the students. 

There is an acute need for values to be inclusion in the areas of religion, education, social services, 

business and politics in India. The term “Value” refers to a development of your soul, your heart. It is 

not enough to be more modern, independent, developed, secular, technological hub or advance society 

if, in this process we have lost soul, our heart. 

"Education based on the value is very necessary in our modern society because our life has become 

despondent." The quantity of education has increased significantly, but the quality has declined. The 
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number of educated people has reached a high level, however murder, hatred and selfishness have 

spread throughout the building. Many organizations are open, but few people are civilized products. 

Degrees have been awarded for all but the dignity has gone down. Skilled people are produced by 

many institutions, but sincere people are very few. Many books are written, much research is done, 

many professional achievements are achieved, but humanity is threatened. Therefore, we need 

education based on value. 

An educated person must have all kinds of qualities. Education must make every individual 

physically, mentally, intellectually, emotionally and spiritually capable. Therefore, some universal 

ideals of "love, peace, respect, tolerance, forgiveness, coexistence and non-violence" should be 

accepted by all the educators worldwide. These values are truly indispensable, devoid of which, our 

society cannot sustain itself and people will forget humanity. 

The real difficulty is that people have no idea what education is exactly. Nous evaluates the value of 

education in the same way that we value the value of the land or of stocks on the stock market. We 

want to provide such education that allows the students to earn more. We are not concerning character 

improvement of educated one.  The girls, we say, do not have to earn; so why should they be 

educated? As long as such ideas exist, there is no hope to know the true value of education. 

 

II. OBJECTIVE OF THE STUDY 

The objective of this study is to review different opinion about Values given by the different scholars and their 

use and importance in education as well as the todays education system and need and role of Value-based 

education in the Society. 

 

III. RESEARCH METHODOLOGY 

Secondary data collected from various reference books and web resources. 

 

IV. GOAL OF EDUCATION 

Each society wants their children to acquire a desirable set of values. The goal of education in any country  is 

the development of desirable values. Obviously, it is important to know what values are held by students. What 

kind of values do they possess? Such knowledge is important in order to allow curricular experiences to achieve 

the educational goals that the society would formulate. Today we see decadence in society. One of the reasons 

for the decline is conflicting values. If we go through history, we find that the society is changing rapidly. The 

impact of the West has led to changes. The western way of thinking, dressing and behaving influenced the 

Indians. This embargo effect is seen in any large society and likely to increase. 

The values have social, psychological, economic, spiritual and philosophical aspects. They have a broad effect. 

One cannot say that life-long steps in a person's life are worthless. So if the values are good, life will be quiet 

and useful, if the values are not desirable, life will be difficult and undesirable. 
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V. VALUE-BASED EDUCATION  

Sri. Prakash, Dr. Mudolia Azad, Dr. Kothari, Mahatma Gandhi, Dr. Radha Krishnan, etc. has already advocated 

value education. It is not a new concept for India. Education not only develops morality, but also makes an 

individual capable of leadership and intelligent companionship. Concerning the need of introducing religious 

values, Peters (1979, p.473) writes that the religious values are arraigned and sternly censored in authoritarian or 

socialist. Peters further states that the progress of various types of awareness, abilities and skills are demands of 

the education and in a democratic set up, one should specified some form of proposal to inculcate religious 

values in the trust that he may develop them. Peters (1973, p. 473) reveals that in democracy broadminded view 

of the role of religious values is taken because of the importance attributed to freedom and acceptance and 

because shrinking in transmitting cultural heritage. But certainly religious values are not idiosyncratic of 

democracy. Morality, knowledge and understanding of human condition, self-fulfillment of the individual, 

preparation of work satisfaction are engendering as the aims of education. 

 

VI. COMPARISON BETWEEN EDUCATION AND VALUE BASED EDUCATION 

 

Education Value Based Education 

Opens up our mind Gives us purity of heart too 

Provides us with skills Provides us sincerity too 

Extends our relationship with the World Links us with our own family members too 

Makes our living better Makes our life better too 

Teaches us to compete with others Encourages us to be complete too 

Makes us a good professional Makes us a whole human too 

Takes us to the top Takes the whole society to the top 

Gives us capacity of better learning Gives us the tool for a deeper understanding Too 

Gives us Anna Provides us Ananda too 

May bring limitations Is for liberation 

 

Source: (Dr. C. M. Yogi, Founder - Society for Value Education (SVE), Save the Children and Curriculum 

Development Centre on 29th December, 2009) 

After all right education means- "Sa VidyaYaVimuktaye”. It means, “That is knowledge which liberates.” The 

education which we are imparting nowadays doesn‟t fit at all in this definition of Vidya. As the vidya in this 

saying, connotes very high meaning, spiritual meaning. 

 

 

VII. CONCEPT OF VALUES 
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The word “value‟ is derived from the latin root “Valere” meaning “to be strong and vigorous” To be a value, is 

to have a certain value that is the power to be some specific thing. It is the value of a thing or an idea that makes 

us desirable or useful to us and that can give rise to an urgent demand for or interest in something that we regard 

as having great value. People can love only what is dear to them (i.e. of very high value) and only what is felt to 

be of high value can give rise to the energy and motivate for possession. 

Life is a matter of choices. In human life there are certain things looked upon as admirable, honorable, to be 

approved of and there are other things which entertain and please us but we may view them as not admirable, 

not honorable and not to be approved of. 

The concept of values is presented by Bethel from various angles. 

a Value connotes a subject-object relationship; value relates the object to man.  

b Value i.e. utility, is imparted to raw materials only by labour and skills.  

c An important aspect of value creation for Malinowski was the development of a harmonious balance between 

individual and social values. It is a responsibility of each individual, as a creator of value, to work for gain in 

such a way as to contribute to the welfare of both - himself and his society.  

d Value means the total amount of force with which an object (material or spiritual) causes a subject to attain 

it‟s purpose as the means to an end.  

 

VIII. TYPES OF VALUES 

Broadly speaking there are four types of values viz. Social, Mental, Moral and Intellectual. They are 

further split into eight types of values as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IX. DEFINITIONS OF VALUES  
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What is a value? Value is one by which men live, for which, they are willing to sacrifice comforts, facilities and 

even lives to preserve their values. Describing the dominant characteristics of the Raghu KulTulsi Das writes – 

“Raghu Kula Rita SadaChali - aaie PranJaay Par VachannaJaai” 

This is the highest value according to Indian Philosophy. 

International Encyclopaedia of Social Sciences (1968) defines values as “a set of principles whereby a conduct 

is directed and regulated as a guide for individual or social groups”
9
 

Values as defined by Good
10

 (1959, p. 636) are “any characteristic deemed important because of psychological, 

social moral and aesthetic considerations.” 

Mrs. SarojBagheeyaawaalle has done a thorough research on The Cultural Values of Adolescents in 1991. She 

has nicely shown how values change and control the environment in the following diagram:
 

Diagram 1: Values change and control the environment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Education has long been known as a vital aspect in progress. It is considered as an essential factor for social and 

economic development for developing countries especially India.  

Education spreads the knowledge, skills, habits, values, or attitudes and understanding of the people so it is 

important for the development of any society and backbone of the growth of any country. Education helps 

people to live more satisfying lives and become a useful member of the society thus, there must be a great deal 

of concern in the ways in which the education conveys the necessary knowledge and information to the students. 

There is an acute need for values to be inclusion in the areas of religion, education, social services, business and 

politics in India. The term “Value” refers to a development of your soul, your heart. It is not enough to be more 

modern, independent, developed, secular, technological hub or advance society if, in this process we have lost 

soul, our heart. 
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"Education based on the value is very necessary in our modern society because our life has become 

despondent." The quantity of education has increased significantly, but the quality has declined. The number of 

educated people has reached a high level, however murder, hatred and selfishness have spread throughout the 

building. Many organizations are open, but few people are civilized products. Degrees have been awarded for all 

but the dignity has gone down. Skilled people are produced by many institutions, but sincere people are very 

few. Many books are written, much research is done, many professional achievements are achieved, but 

humanity is threatened. Therefore, we need education based on value. 

An educated person must have all kinds of qualities. Education must make every individual physically, 

mentally, intellectually, emotionally and spiritually capable. Therefore, some universal ideals of "love, peace, 

respect, tolerance, forgiveness, coexistence and non-violence" should be accepted by all the educators 

worldwide. These values are truly indispensable, devoid of which, our society cannot sustain itself and people 

will forget humanity. 

The real difficulty is that people have no idea what education is exactly. Nous evaluates the value of education 

in the same way that we value the value of the land or of stocks on the stock market. We want to provide such 

education that allows the students to earn more. We are not concerning character improvement of educated one.  

The girls, we say, do not have to earn; so why should they be educated? As long as such ideas exist, there is no 

hope to know the true value of education. 

 

X. GOAL OF EDUCATION 

Each society wants their children to acquire a desirable set of values. The goal of education in any country is the 

development of desirable values. Obviously; it is important to know what values are held by students. What kind 

of values do they possess? Such knowledge is important in order to allow curricular experiences to achieve the 

educational goals that the society would formulate. Today we see decadence in society. One of the reasons for 

the decline is conflicting values. If we go through history, we find that the society is changing rapidly. The 

impact of the West has led to changes. The western way of thinking; dressing and behaving influenced the 

Indians. This embargo effect is seen in any large society and likely to increase. 

The values have social, psychological; economic, spiritual and philosophical aspects. They have a broad effect. 

One cannot say that life-long steps in a person's life are worthless. So if the values are good, life will be quiet 

and useful; if the values are not desirable; life will be difficult and undesirable. 

 

XI. VALUE-BASED EDUCATION  

Sri. Prakash, Dr. Mudolia Azad, Dr. Kothari, Mahatma Gandhi, Dr. Radha Krishnan, etc. has already advocated 

value education. It is not a new concept for India. Education not only develops morality, but also makes an 

individual capable of leadership and intelligent companionship. Concerning the need of introducing religious 

values, Peters (1979, p.473) writes that the religious values are “arraigned and sternly censored in authoritarian 

or socialist”. He further states that the progress of various types of awareness, abilities and skills are demands of 

the education and in a democratic set up, one should specified some form of proposal to inculcate religious 

values in the trust that he may develop them. Peters (1973, p. 473) reveals that in democracy broadminded view 
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of the role of religious values is taken because of the importance attributed to freedom and acceptance and 

because shrinking in transmitting cultural heritage. But certainly religious values are not idiosyncratic of 

democracy. Morality, knowledge and understanding of human condition, self-fulfillment of the individual, 

preparation of work satisfaction are engendering as the aims of education. 

Education has long been known as a vital aspect in progress. It is considered as an essential factor for social and 

economic development for developing countries especially India.  

Education spreads the knowledge, skills, habits, values, or attitudes and understanding of the people so it is 

important for the development of any society and backbone of the growth of any country. Education helps 

people to live more satisfying lives and become a useful member of the society thus, there must be a great deal 

of concern in the ways in which the education conveys the necessary knowledge and information to the students. 

There is an acute need for values to be inclusion in the areas of religion, education, social services, business and 

politics in India. The term “Value” refers to a development of your soul, your heart. It is not enough to be more 

modern, independent, developed, secular, technological hub or advance society if, in this process we have lost 

soul, our heart. 

"Education based on the value is very necessary in our modern society because our life has become 

despondent." The quantity of education has increased significantly, but the quality has declined. The number of 

educated people has reached a high level, however murder, hatred and selfishness have spread throughout the 

building. Many organizations are open, but few people are civilized products. Degrees have been awarded for all 

but the dignity has gone down. Skilled people are produced by many institutions, but sincere people are very 

few. Many books are written, much research is done, many professional achievements are achieved, but 

humanity is threatened. Therefore, we need education based on value. 

An educated person must have all kinds of qualities. Education must make every individual physically, 

mentally, intellectually, emotionally and spiritually capable. Therefore, some universal ideals of "love, peace, 

respect, tolerance, forgiveness, coexistence and non-violence" should be accepted by all the educators 

worldwide. These values are truly indispensable, devoid of which, our society cannot sustain itself and people 

will forget humanity. 

The real difficulty is that people have no idea what education is exactly. Nous evaluates the value of education 

in the same way that we value the value of the land or of stocks on the stock market. We want to provide such 

education that allows the students to earn more. We are not concerning character improvement of educated one.  

The girls, we say, do not have to earn; so why should they be educated? As long as such ideas exist, there is no 

hope to know the true value of education. 

 

XII. GOAL OF EDUCATION 

Each society wants their children to acquire a desirable set of values. The goal of education in any country is the 

development of desirable values. Obviously, it is important to know what values are held by students. What kind 

of values do they possess? Such knowledge is important in order to allow curricular experiences to achieve the 

educational goals that the society would formulate. Today we see decadence in society. One of the reasons for 

the decline is conflicting values. If we go through history, we find that the society is changing rapidly. The 
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impact of the West has led to changes. The western way of thinking, dressing and behaving influenced the 

Indians. This embargo effect is seen in any large society and likely to increase. 

The values have social, psychological, economic, spiritual and philosophical aspects. They have a broad effect. 

One cannot say that life-long steps in a person's life are worthless. So if the values are good, life will be quiet 

and useful, if the values are not desirable, life will be difficult and undesirable. 

 

XIII. VALUE-BASED EDUCATION  

Sri. Prakash, Dr. Mudolia Azad, Dr. Kothari, Mahatma Gandhi, Dr. Radha Krishnan, etc. has already advocated 

value education. It is not a new concept for India. Education not only develops morality, but also makes an 

individual capable of leadership and intelligent companionship. Concerning the need of introducing religious 

values, Peters (1979, p.473) writes that the religious values are “arraigned and sternly censored in authoritarian 

or socialist”. He further states that the progress of various types of awareness, abilities and skills are demands of 

the education and in a democratic set up, one should specified some form of proposal to inculcate religious 

values in the trust that he may develop them. Peters (1973, p. 473) reveals that in democracy broadminded view 

of the role of religious values is taken because of the importance attributed to freedom and acceptance and 

because shrinking in transmitting cultural heritage. But certainly religious values are not idiosyncratic of 

democracy. Morality, knowledge and understanding of human condition, self-fulfillment of the individual, 

preparation of work satisfaction are engendering as the aims of education. 

 

XIV. VALUES AND VEDANTA  

According to vedanta, soul is covered with five koshas. Annamaya, Pranamaya, Manomaya, Vigyanamaya and 

anandmaya. Hence, when anybody crosses the demands and bondage of any kosha, he goes higher and higher 

and deeper and deeper in the attainment of knowledge. The highest value is the state of mukti (liberation of the 

soul from the bondage of the cycle of birth and rebirth) and the union with God, the Brahman. Thus the 

hierarchy of values exists according to Indian philosophies. 

According to the Upanishads the main aim is moksha which is acquired by the acquisition of knowledge, the 

performance of social and religious duties and above all the formation of character. 

The Indian doctrine of four Purusarthas is a comprehensive theory of human values. The four Purusarthas are: 

Dharma : Moral value such as duties, virtues, etc. Artha : Wealth and political 

values. 

Kama : Happiness and Aesthetic joy. Moksa : Liberation or true Self-

realisation. 

The term “Purusarthas” suggests that man consciously and knowingly seeks the realisation of values. Hence 

they are human values. They are not merely desired by man but they are desirables. They are worth-while 

experiences or objects. Human awareness of them and their deliberate pursuit makes them human values or 

Purusarthas. Thus Purusarthas are human values because they are consciously sought by human beings. Besides, 

they fulfill the specifically human needs and interests. They also do justice to all sorts of demands which stem 

from man‟s multidimensional self or personality.
12
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VedVyas says in Shanti parva, “The man of dharma removes all the impurities of mind and all stains from his 

heart. He is free from falsehood and does always good to all.” In Dharma everything is established - the five 

qualities preceding Dharma are truth, tapas or spirituality, shama i.e. control of senses, dama - control of mind 

and lastly daan or alms giving.
13

 

In the following diagram we see the four stages of human life depicted in Vedas. At the certain age there is a 

fixed goal which is to be achieved. We the human should go on this path and we can definitely achieve the 

Moksha, the summumbonumof our life.
14

 

Diagram 2 - Vedantic Way of the four stages of life. 

 Brahmacarya Grhastha Vanaprastha Sannyasa 

Stage Student House-holder Retired Renunciate 

Age 5-25 Years 25-55 Years 55-75 Years 75-100 Years 

Place Gurukul 

(Residential 

School) 

Grha (Home) Vana (Home/Forest) 

of Asrama 

(Hermitage) 

Aniketa (Wandering) 

or Asrama (hermitage) 

or in solitude 

Purush-artha 

(Goals) 

Dharma Dhrama, Astha, 

Karma 

Dharma, Moksha Moksha 

Pursuits Study, Serve the 

Teacher, 

Spiritual 

practice 

Earning, Support the 

rest, Spiritual 

practice 

Spiritual practice, 

Service to society 

Spiritual practice 

Life 

characterized 

by 

Study & 

Discipline 

Work and 

Responsibility 

Austerity Sacrifice 

 

XV. BODHAVACHANAS: THE MOST ADORABLE VALUES 

Satyam Vad | 

Dharmam Char | 

MatrudevoBhav | 

PitrudevoBhav | 

AacharyadevoBhav | 

AtithidevoBhav | 

SwaddhyayanmaPramadah | 

ShraddhayaDeyam | 

Here, ShobhaKulkarni tries to give the list of most adorable human values from Indian culture. Speaking the 

Truth, going on the path of Dharm, giving respect to parents and teachers as well as the guest, daily studying the 

religious and spiritual granthas and last but not the least is to give with shraddha. 
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XVI. CHARACTER 

Our present crisis is in fact the crisis of character - the crisis of value. Sethi blames the Government for this 

crisis. He observes that after independence, the crisis in India is not due to economic factor but is politically 

created by faulty planning.
16

 

According to Dr. ManoharWadhawani, “Noble, spotless, shining, moral Character is the sum of Purity of 

Thought And Its Power, Purity of Speech And Its Power, Purity of Action And Its Power, Positive Mental 

Attitude And Its Power, Purity of Love And Its Power, Robust Enthusiasm And Its Power, Self Confidence and 

Faith in Others And Its Power, Discipline And Its Power, Industry, Patience and Perseverance And Its Power, 

Appreciation of Others And Its Power, Strengthening of Emotional Intelligence.”
17

 

The views of Mr. R. Rena about the Value-based Education for Human Development in Eritria are most fitted to 

the Indian contemporary education scenario. “The student community is drowned neck-deep in poverty, 

ignorance and unhealthy surroundings. Hence, they are not in a position to understand the real values of 

contemporary India. The present curriculum some extent reflect human values and the value system. Besides, 

the Indian schools and colleges have to promote the value-based education.”
18

 

 

XVII. ROLE OF VALUE-BASED-EDUCATION IN SOCIETY 

Bikas C. Sanyal, Senior Advisor, International Institute for Educational Planning, Paris, in his paper 

“Need_For_Value-Based Education in the Twenty-First Century” take good aadhaavaa of 

Since the establishment of UNESCO, a number of standard-setting instruments have been developed to 

delineate basic principles of education for peace and human rights. Among them are the following: 

1 The recommendation concerning Education for International Understanding, Co-operation and Peace, and 

Education Relating to Human Rights and Fundamental Freedom. (Paris, 1974)  

2 World Plan of Action on Education for Human Rights and Democracy. (Montreal, 1993)  

3 Vienna Declaration and Programme of Action of the World Conference on Human Rights (Vienna, 1993)  

4 Declaration and Integrated Framework of Action in Education for Peace, Human Rights and Democracy. 

(Paris, 1995)  

Plan of Action for the United Nations Decade for Human Rights Education 1995-2004.  

These action plans are executed under the guidance of the UNESCO Advisory Committee on Education for 

Peace, Human Rights, Democracy, International Understanding and Tolerance.  

The educational institutions of the Member States of UNESCO have now the necessary courseware to introduce 

value-based educational programmes – incorporating both spiritual and secular values to build a culture of 

peace. 

In the words of the Director General of UNESCO "I proclaim forcefully, … we must hence forth be ready to 

pay the price of peace as we have paid with millions of human lives the price of war; that the diversity of 

cultures, the very basis of our identities and sense of belonging should unite us around ideals proclaimed by our 

constitution and never again divide us; that religions founded on love should not lead us to confrontation and 

hatred; and that ideologies, through freedom of expression and participation, should serve democracy and not 

coercion."
19 
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XVIII. SUGGESTIONS 

In his keynote opening address, Dr. KatrienBeeckman, (Head, Principles & Values Department, International 

Federation of Red Cross and Red Crescent Societies) rightlyput his views as follows, “We could of course 

presume that globalization, TV and modern communication technology or social media are enabling factors to 

break this ignorance. 

We need to nurture a mindset that: 

1 is critical, including self-critical,  

2 is open and curious or welcoming and celebrating diversity as a source of learning, adventure and joy,  

3 Can engage in a constructive dialogue and look for creative solutions to problems with others rather 

than camp on its position, focus on differences and blow things into dangerous and unhealthy proportion.  

In summing up he strongly suggests that “if we want to foster a culture of nonviolence and peace within multi-

cultural societies or global society, we have to focus on: Skills and values based education is in line with the 

international human rights framework on the right to education, which spells out that the promotion of a culture 

of nonviolence and peace at the individual, family, community and society levels is a major purpose of 

education every child - local or migrant is entitled to, this means that education needs to convey values fostering 

a child's individual development, such as self-confidence, self-esteem, self-awareness and ignity.” 

Subhash Sharma, (from Indian Business Academy, Bangalore & Greater Noida) in his paper on „Indian 

Management Wisdom‟ gives right review of three indian mythological periods, “The essence of ancient wisdom 

is captured by 3 VsvizValmiki, Vyasa and Vivekanand. It may be indicated that the Ramayana, the Mahabharata 

and the Complete Works of Vivekananda capture the essence of Indian mythology and philosophy. Impact of 

Valmiki, Vyasa and Vivekananda on Indian consciousness is immeasurable. From the viewpoint of the impact 

on Indian consciousness, three periods of mythology and history could as well be viewed as Rama period, 

Krishna period and Ramkrishna / Vivekananda period”. 

We cannot escape the beautiful thoughts, rather contemplation given in his famous book, “Seven Spiritual Laws 

of Success” by Deepak Chopra. The spiritual laws which he has explained there, are the must read or must have 

laws which are to be taught in schools or colleges as a curriculum for Value-Based-Education. According to him 

following are the seven spiritual laws for any success. 

1 Law of Pure Potentiality  

2 Law of Giving  

3 Law of Karma  

4 Law of Least Effort  

5 Law of Intention & Desire  

6 Law of Detachment  

7 Law of Dharma or Purpose in Life  

In my favorite smallest book, “Evil Has No Hold On You” DayisHolocombMuth has clearly says that “if you 

have God (positivity) in your thinking, you have everything and when you do not have God (negativity) in your 

thinking you are poor, spiritually even if you have wealth, health and everything with you” 
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I strongly suggest that if we want our students and society to learn the highest spiritual laws or truths, we must 

incorporate such topics in their studies, whatever may be their stream and means of study. 

In society there are many ways and means to educate people for example public places like Gardens, 

Transportation means, Stations, Bus-Stops, Exhibitions, lecture-halls, gymnasiums, medias etc. Using such 

places, we can definitely teach values to the public or the society. 

 

XIX. FINDINGS  

19.1. Present scenario of Education
 

Today‟s education system has lost it‟s luster & relevance because of the western influence. It 

has succeeded in developing within us hatred towards our own tradition and culture & in 

making us look at the western way of life with respect & admiration. 

● Our country today is in the throes of a moral and cultural crisis & we can say that our education has failed to 

create a decent society.  

● There is a crisis of character, moral decay & breakdown of traditional discipline.  

● Quick acquisition of position & wealth by whatever means, fair or foul; good / bad has been the soul motive 

of the products of such a defective system of education.  

● We can see the way organized crime, financial frauds & terrorist‟s violence (are being headed) by some of 

the best minds endowed with the best of educational & technical attainments.  

● Look at the way even the members of the learned professions indulge in scandalous unethical ways of 

making money obligations & social responsibilities.  

● Merit has been consistently ignored in academic set up.  

● Ugly symptoms are seen everywhere.  

● Today‟s education gives importance to the total marks, merit positions, awards & such thing. The education 

system has changed into the examination system & now it is becoming an information system; pushing back 

the value system that the earlier system used to emphasize.  

     This is the outer scenario, but what about the student? 

● Students are obliged to rely on private tutors.  

● They require depending so much upon their memory that they have no chance to cultivate their imagination 

& thinking power. 

● They resort to socially destructive and personally devastating ways of coping this stress as evident by 

increased rate of crime, alcoholism, drug addiction, suicides, accidents, self-harm, running away from home, 

depression, low self-esteem etc. 

Ultimately what this mean is that there is a general decline in the quality of life and total absence of moral 

creativity, which could raise a great voice and summon us to the finest ideals of our ancient tradition. 

Indian heritage, culture & values need to be thoroughly studied, analyzed & incorporated comprehensively in 

the education system. 

19.2 Personal Attempts 
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The value education attempt taken by the author herself by two means: 

1 By creating “SanskarSarjan Blog” for Value Education for her college students. According to the author 

Value Based education cannot be learnt without Spiritual Knowledge or craving for Spiritual Consciousness. 

Learner should have strong craving for knowing the truth.  

2 Since 2005 she has started “Self-Development Through Positive Thinking” certificate course in her college, 

with the Principal‟s consent. In this course she taught the “power of positive thinking, power of purity of heart 

and mind, power of prayer and also the power of faith”  

 

XX. CONCLUSIONS 

In conclusion, mere desire or aspiration to progress in life is not enough; success should be based on values. 

And for that value-based education must be imparted in today‟s institutions. So that the students may emerge as 

good leaders in their chosen fields. 

As Swami Chinmayananda in his "We Must" booklet states "All our success entirely depends upon ourselves. 

Let us never look outside ourselves for help. Let us not fall into the delusion that the influence of others would 

enable us to do better or accomplish more." 

He firmly says : "Spiritual education and religious practices make us realize that we are a part of a whole 

scheme, and the essential creativeness behind the whole universe is the essential Essence ruling in the heart of 

each one of us : ShivohamShivoham ". 

Incorporating Value-Based-Education in society will result in growth of character, growth in virtues like 

self-control, tolerance, selfless service, practice of prayer, harmony, to love all people, to help them in need 

& respect them etc… 

Man being the „cast in the mold of God‟ cannot easily deny Him. Even the great scientists like Newton and 

Einstein have believed in the existence of God as an intelligent power regulating and guiding the destinies 

of the universe. 

In the words of Swami Vivekananda „Religion is nothing but a manifestation of the divinity already in man. 

Man is not just the body or even the combination of the body & the mind. He is essentially the spirit. The 

aim of our teaching should be to help manifest this spirit in every thought, word and action.
26

 

So, it should aim at a full and harmonious development of the body & the intellect and tune it to the spirit 

within. In other words, value-based-education should help build up an integrated personality, a perfect 

character. 
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ABSTRACT 

 The proposed work is to avoid the adult contents and accessing the Facebook posts from the developers account 

and Tokenizing, The posts and removal of stop words by apply stemming. This system is used to classify posts in to 

adult content or not, based on adult words which are stored in a file. Categorization of the posts on the basis of 

“sports”, “politics”, “business”, etc. The data which is fetch from the Facebook and the data is divided and the 

every block of memory and each data block will have a token and process according to the token data is processed 

stop words filtering: consists in eliminating stop-words. 

Index Terms: Adult, Business, Categorization, Classification, Politics, Sports, Streami. 

 

I INTRODUCTION 

To develop a system that classifies Facebook posts on Hadoop (installed on cloud) with the help of NLP. Extract 

texts from posts, images, videos of social media as Facebook to know how people feel about different posts and do 

sentiment analysis, using Hadoop Classifying the post gives probable effect of the original post, so its easier to 

understand social affect of any post on Facebook or any such social media.So we focused on Facebook statuses, 

which we can view as opinions of users or their reaction on concern we want to analyze. We develop tool status 

puller that automatically collects random Facebook statuses. Then we make classifier that performs classifications 

on that corpus collected from Facebook.The dramatic and exponential growth of content available on web and its 

classification has now become an efficient methodology to make the contents of large repository in an organized 

manner. Social networking websites are the new era of expressing views. Today every fifth person put their 

opinions, views, comments on these micro-blogging and social sites like, FACEBOOK and many more. Now 

people are using internet as a communication tool among their social network including friends, family, friends of 

friends to these micro-blogging and social network sites. In this we gradually put and share their opinions among 

their friends on these sites which finally becomes huge and relevant repository for any of particular entity or 

organization. 
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II LITERATURE SURVEY 

 

[1] M. Lovelin Ponn and Felciah  R.Anbuselvi “A Study on Sentiment Analysis of Social Media Reviews 

“,IEEE Sponsored 2nd International Conference on Innovations in Information Embedded and 

Communication Systems ICIIECS 

Abstract- With the rapid growth of web technology, there is a huge volume of data present in the web for internet 

users. It also become the place for online learning and exchange ideas .The information gathering has become 

more important to find out what other people think about any product, service or organization. This gives an 

enormous growth and availability of rich-opinion data in various social media such as on-line review site, twitter, 

face book and personal blogs and so on. The sudden eruption of activity in the area of opinion mining and 

sentiment analysis, which yields to computational treatment on various opinion and sentiment in text. This survey 

focus on various techniques and methods for classifying the opinion from social media datasets and its future 

aspects.  

Keywords: Sentiment Analysis, social media, classification, Opinion mining.  

In this paper they have proposed : 

A sentiment analysis of social media review 

From this paper we have referred : 

Finding sentiment in a text 

 

[2] Rajdeep Singh, Roshan Bagla  and  Harkiran Kaur” Text Analytics of Web Posts Comments Using 

Sentiment Analysis”, 2015 IEEE  International Conference on Text Analytics IEEE, 2015. 

Abstract-Social networking websites are the most common platform to share and voice one’s opinion. The posts 

and the corresponding comments written on one's wall, such as facebook assist people in decision making under 

various situations based on the opinions of other people. Many a times these comments influence one's thought 

process while making decisions due to higher number of likes and comments viewed on such posts. It has often 

been observed that users press the like button on any post within fractions of seconds without even completely 

reading the post. The outcome is though the user likes a particular post but enters a negative comment for it. This 

paper proposes and implements the sentiment analysis approach to determine the actual popularity of a post on 

social networking websites. This approach will provide the actual statistics to facilitate the adjudication, that is, if 

the idea or thought conveyed by the user supports the post or not. The comments are analyzed using a Lexicon 

based sentiment analysis approach. In this approach, the actual numbers of negative and positive comments are 

discovered, thus providing the actual statistics and preventing a post from attaining false admiration. 

Keywords: Sentiment Analysis; Social Networking; Text Analysis; Facebook; Lexicon based approach 

In this paper they have proposed : 

A analysis of web post and comment 
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From this paper we have referred : 

Post categorization and analysis 

[3]. Po-Cheng Huang , Jain-Shing Wu and Chung-Nan Lee  “Negative Emotion Event Detection for 

Chinese Posts on Facebook”, 2015 International Conference on Cloud Computing and Big Data. 

Abstract : As most people would like to post their articles in social network to express their feeling, it would 

benefit to collect and analyze these information to figure some signs before some misfortunes happened. Hence, in 

this paper, we propose a novel emotion analysis system not only to detect the Chinese posts with negative 

emotions on facebook in time sequence but also extract the places related to those posts. 9820 posts from facebook 

are used as a training set and 2334 posts from facebook as testing samples to verify the system accuracy. 

Experimental results show that the precision of negative emotion classification of the proposed system is 74.8%, 

and the recall rate is 78.7%, both of the precision and recall the proposed system are better than traditional 

methods (SVM and Naïve Bayesian) 8%~17%. In addition, the proposed system is not only able to extract the 

posts with negative emotions, but also to find the correlation between emotion and places. 

 Keywords: negative emotion detection; data mining; emotion classification I. 

In this paper they have proposed : 

A percentage of detecting the emotion as negative and positive post 

From this paper we have referred : 

Emotion detection for post on facebook, negative post detecting  technique 

[4]. Deepika Sherawat “ Mining Emotions (Anger & Fear) from Indian Army Fans Page on   Facebook”, 

2015 International Conference on Advances in Computer Engineering and Applications (ICACEA)  IMS 

Engineering College, Ghaziabad, India  

Abstract: Usage of social media is becoming an inescapable part of all of us. When people with similar interest 

interact with each other they eventually lead to a discussion. While a person expresses his point of view then there 

is an impact of his words those who are listening by having some perceptions in their mind. How a person 

perceives or accepts any view of some other person also has an impact on their thinking as well. They either have 

a positive impact or a negative impact on them, and this impact leads to some positive or negative comments by 

that person. And at certain stages the negativity in the group increases so much that it leads to some ill-impacts on 

the society.   

Keywords   :SNS, EmoAngrFear, Anger, Fear, Opinion Mining   

In this paper they have proposed : 

The moods of emotion from post on facebook 

From this paper we have referred : 

The moods detection technique 
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[5]. Shulong Tan, Yang Li, Huan Sun, Ziyu Guan, Xifeng Yan,  Jiajun Bu, Chun Chen and Xiaofei He” 

Interpreting the Public Sentiment Variations on Twitter”, IEEE transactions on knowledge and data 

engineering. 

Abstract: Millions of users share their opinions on Twitter, making it a valuable platform for tracking and 

analyzing public sentiment. Such tracking and analysis can provide critical information for decision making in 

various domains. Therefore it has attracted attention in both academia and industry. Previous research mainly 

focused on modeling and tracking public sentiment. In this work, we move one step further to interpret sentiment 

variations. We observed that emerging topics (named foreground topics) within the sentiment variation periods 

are highly related to the genuine reasons behind the variations. Based on this observation, we propose a Latent 

Dirichlet Allocation (LDA) based model, Foreground and Background LDA (FB-LDA), to distill foreground 

topics and filter out longstanding background topics. These foreground topics can give potential interpretations of 

the sentiment variations. To further enhance the readability of the mined reasons, we select the most representative 

tweets for foreground topics and develop another generative model called Reason Candidate and Background 

LDA (RCB-LDA) to rank them with respect to their “popularity” within the variation period. Experimental results 

show that our methods can effectively find foreground topics and rank reason candidates. The proposed models 

can also be applied to other tasks such as finding topic differences between two sets of documents. 

Keywords  :Twitter, public sentiment, emerging topic    mining, sentiment analysis, latent Dirichlet allocation, 

Gibbs sampling 

In this paper they have proposed : 

The interpretation of  sentiment variation 

From this paper we have referred : 

Data mining technique 

 

III PROPOSED TECHNIQUE 
 

3.1 Working 

It is real time system. first we have to login to the facebook . then fetching of data is done. Then it apply the 

tokenizing technique.and remove stopwords , streamings . The  it will do post for checking adult comments into it. 

After classification the graph is generated. At the same time categorization of post is done in different categories 

like sports, politics etc. Then it shows  the graphical representation of categorized posts.        
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Fig.1.System Architectiure 

3.2 Algorithm  

Step 1: Login with normal user who have the facebook account along with the account added into facebook 

developer. 

Step 2: Add Posts on the facebook account for easy retrieval of posts.     

Step 2.1: Get U (Posts that is mostly related to Adult content) as Input to IE.     

 Step 2.2 : for i=0 to MAX   

//MAX = Maximum no of Posts 

 Step2.3 : visit i (facebook portal) when logged in by user . 

Step 2.4 : go to step 2.2  till MAX 

Step 2.5 : Output as CP is able to view all policies and schemes. 

Step 3: call RC function  

Step 4: call to IE Function   

Step  4.1 : Get CP (Facbook posts) as Input . 

Step 4.2 :Call Function NLP  

Step 4.3: Process NLP as Removing Stop Word. 

Step 4.4 : Get Relevant Information of positive, negative d neutral comments along with the adult content check. 

Step5: Display Result in the graphical form how many posts contains adult content.  

Step6:Stop.         

 

3.3 Mathematical Model 

S= {S, s, X, Y, T, fmain, DD, NDD, ffriend, memory shared, CPUcount} 

S (system):- Is our proposed system which includes following tuple.   

s (initial state at time T ) :-GUI of Facebook post classification,adult content check and categorization using 

Hadoop. The GUI provides space to enter a query/input for user.  

X (input to system) :- Input Query. The user has to first enter the query. The query may be ambiguous or not. The 

query also represents what user wants to search. 

Y (output of system):- List of URLs with Snippets. User has to enter a query into Facebook post 

classification,adult content check and categorization using Hadoop then Facebook post classification,adult 

content check and categorization using Hadoop generates a result which contains relevant and irrelevant URL’s 

and their snippets.  

T (No. of steps to be performed):- 6. These are the total number of steps required to process a query and 

generates results.  

fmain(main algorithm) :- It contains Process P. Process P contains Input ,Output sand subordinates functions. It 

shows how the query will be processed into different modules and how the results are generated. 

DD (deterministic data):- It contains Database data. Here we have considered 
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Facebook posts classification which contains number of ambiguous queries. Such queries are user for showing 

results. Hence, Facebook posts classification  is our DD. 

NDD (non-deterministic data):- No. of input queries. In our system, user can enter numbers of queries so that we 

cannot judge how many queries user enters into single session. Hence, Number of Input queries are our NDD. 

ffriend :- WC And IE. In our system, WC and IE are the friend functions of the main functions. Since we will be 

using both the functions, both are included in ffriend  

 

function. WC is Web Crawler which is bot and IE is Information Extraction which is used for extracting 

information on browser. 

Memory shared: - Database. Database will store information like list of receivers, registration details and 

numbers of receivers. Since it is the only memory shared in our system, we have included it in the memory shared. 

CPUcount: - 2. In our system, we require 1 CPU for server and minimum 1 CPU for client.  Hence, CPUcount is 2.  

Subordinate functions: 

Identify the processes as P. 

  S= {I, O, P....} 

  P= {RC, IE} 

Where, 

WC is the online Web Crawler technique where posts from facebook are being fetched. 

IE is Information Extraction.  

P is processes. 

WC= {U, MAX, CP} 

 

IV CONCLUSION 

In this project accessing the Facebook post from the developers account. tokenizing the posts and removal of stop 

words, apply stemming. Classify posts into adult content or not, based on adult words. Categorization the post on 

the basis of “sports”, “politics”, “business”, etc. To find the categories of the post API has been used. Final output 

will be on the basis of adult post graph and category of post graph. At the end Facebook posts has been stored in to 

Hadoop for further analyticsIn this project accessing the Facebook post from the developers account. tokenizing 

the posts and removal of stop words, apply stemming. Classify posts into adult content or not, based on adult 

words. Categorization the post on the basis of “sports”, “politics”, “business”, etc. To find the categories of the 

post API has been used. Final output will be on the basis of adult post graph and category of post graph. At the end 

Facebook posts has been stored in to Hadoop for further analytics 
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ABSTRACT 

The goal of this project is to show that the COP of vapour compression refrigeration system can be increased by 

installing a diffuser between the condenser and the evaporator. In this space we are looking at opportunities to 

conserve energy by reducing its energy consumption and also by increasing its refrigeration effect. Experimental 

analysis on vapour compression refrigeration system with R134a refrigerant was completed and their results were 

recorded. The effects of the main parameters of performance analysis such as superheating on the refrigeration 

effect, power required to run the compressor for various evaporating temperatures, mass flow of refrigerant, 

percentage increase in COP , coefficient of performance. The results from vapour compression refrigerant set up (at 

Heat engine lab, BIT Sindri) was taken where the variables like suction pressure of compressor, delivery pressure of 

compressor, temperature of evaporator and condenser are noted down and COP of refrigerator is calculated. 

Initially the diffuser of increasing cross section area profile was designed, fabricated and introduced in our VCRS 

apparatus. The size of diffuser selected was of 15
o
 divergence angle. By using diffuser power consumption is less for 

same refrigeration effect so performance is improved. The size of the evaporator can also be reduced due to more 

heat transfer. So cost of the evaporator will be reduced. The parameters pressure and temperature were measured. 

After in result analysis, we have found that the COP was enhanced from 1.877 to 2.07, in the case when 

conventional VCRS was used with diffuser. 

Keyword: VCR system, COP, Diffuser, Divergence angle, Increasing efficiency. 

I INTRODUCTION 

Refrigeration can be defined as thescience of producing and maintaining temperatures below that of the surrounding 

atmosphere. This means the removing of heat from a substance to be cooled. Heat always passes downhill, from a 

warm body to a cooler one, until both bodies are at the same temperature. Maintaining food items and other required 

things at their required temperatures is done by refrigeration. Not only perishables but to-day many human work 

spaces in offices and factory buildings are air conditioned and a refrigeration unit is the heart of the system. 

The basic of modern day refrigeration system is the ability of liquids to absorb a huge quantity of heat as they boil 

and evaporate. Prof.William Cullen of the University of Endinburgh demonstrated this in 1755 by placing some 
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water in thermal contact with ether under a receiver of a vacuum pump. The evaporation rate of ether increased due 

to the low pressure of vacuum pump and water could be frozen. This process deals with two thermodynamic 

concepts, the vapour pressure and the latent heat. Saturation pressure is the pressure in which liquid remains in the 

thermal equilibrium with its own vapor, this saturation pressure depends on the temperature alone. If the pressure is 

increased for example in a pressure cooker, the water starts boiling at higher temperature. The second concept of 

refrigeration is that the evaporation of liquid requires latent heat during evaporation. If latent heat is taken away 

from the liquid, the liquid gets cooled. The temperature of ether will remain constant as long as the vacuum pump 

maintains a pressure equal to saturation pressure at the desired temperature. This requires the removal of all the 

vapors formed due to vaporization of liquid. If a lower temperature is desired, then a lower saturation pressure will 

have to be maintained by the vacuum pump. The components of the modern day refrigeration system where cooling 

is produced by this method which is called as evaporator. If this process of cooling is to be made continuous then the 

vapors have to be condensed to the liquid state by recycling. The condensation process requires heat rejection to the 

surroundings. By increasing its pressure it can be condensed at atmospheric temperature. The process of 

condensation was learned in the second half of eighteenth century. U.F. Clouet and G.Monge liquefied SO2 in 1780 

while Van Marumand Van Troostwijk liquefied NH3 in 1787. Hence, a compressor is required to maintain a high 

pressure so that the evaporating vapour can condense at a greater temperature than that of the surroundings. Oliver 

Evans in his book “Abortion of a young Steam Engineer’s Guide” published in Philadelphia in 1805 described a 

closed refrigeration cycle to produce ice by ether under vacuum. Jacob Perkins, an American living in England 

actually designed such a system in1835. The apparatus described by Jacob Perkins in his patent specifications of 

1834. In his manifest  he said that “I am enabled to use volatile fluids for the purpose of producing the cooling or 

freezing of fluids, and yet at the same time constantly condensing such volatile fluids, and bringing them again into 

operation without wastage” 

 

II RELATED WORK 

In 1805, the American inventor Oliever Evans described a closed VCR cycle for the production of ice by ether under 

vacuum. Heat can be  removed from the environment by recycling vaporized refrigerant, where it would move 

through  a compressor and condenser and would eventually revert to a liquid form in order to repeat the refrigeration 

process over again. 

Yuri etal. developed a new form of the ejector vapour compression refrigeration cycle, which used an internal heat 

exchanger and intercooler to enhance the performance of the cycle .Results obtained showed that there were increase 

of 8.6% and 8.15% in coefficient of performance and second law efficiency values respectively of the new ejector-

vapour compression refrigeration cycle as compared to the conventional ejector-vapour compression refrigeration 

cycle with R125. It was also noted that there was an increment of 21% in the COP of the new ejector-vapour 

compression cycle compare to the conventional vapour compression system. 
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Selvaraju et al. analyzed an ejector with environment friendly refrigerants. Vapour ejector refrigeration is  a heat 

operated system using low grade energy such as solar energy, waste heat from industrial processes, etc., and it could 

satisfactorily be operated at generator temperature as low as 650C. Results that were found had showed that among 

the selected working fluid, R134a given a better performance and higher critical entrainment ratio in comparison 

with other refrigerants. 

Bergender investigated new regenerative cycle for vapour compression refrigeration cycle which described a novel 

approach to the Rankin vapour compression cycle for cooling and refrigeration. Results obtained had signified that 

the pressure on the ejector increased by 15-16% and prototype achieved energy saving of 16%. 

Akintuinde obtained the validation of a design model for vapour compression refrigeration system developed by 

Akintuinde. This model was used to design a VCRS(vapour compression refrigeration system). The experimental 

set-up was made up of a compressor- reciprocating type, 0.746 kW capacity, using R134a as working fluid, with 

cylinder stroke volume of 32.7 cm2, evaporator and condenser, bare coil tube-in-tube serpentine copper coil. The 

analysis showed that the results that was obtained from the model were comparable to the actual system from both 

quantitative and qualitative points of view. Under the same operational conditions, maximum absolute deviations of 

the variable parameters – mass flow rate, coefficient of performance and circulating water temperature were within 

the range of 16%. 

Jianlin Yu, Hua Zhao, Yanzhong Li Presented a novel auto cascade refrigeration cycle (NARC) with an ejector. In 

the novel auto cascade refrigeration cycle, the ejector is used to recover some available work to increase the 

compressor suction pressure. The novel auto cascade refrigeration cycle is the one which enables the compressor to 

operate at lower pressure ratio, which in turn improves the cycle performance. 

Yinghai Zhu and Peicxue Jiang developed a refrigeration system which combines a basic vapor compression 

refrigeration cycle with an ejector cooling cycle. The ejector cooling cycle is driven by the waste heat from the 

condenser in the VCRS. The additional cooling capacity from the ejector cycle is directly input into the evaporator 

of the vapor compression refrigeration cycle the system analysis shows that this refrigeration system can effectively 

improve the coefficient of performance by the ejector cycle with the refrigerant which has high compressor 

discharge temperature. 

N.D. Banker, P. Dutta, M. Prasad and K. Srinivasan present the results of an investigation on the efficiency of 

hybrid compression process for refrigerant R134a in cooling applications. The conventional mechanical 

compression is append by thermal compression using a string of adsorption compressors. It is shown that almost 

40% of the energy saving is can be done by carrying out a part of the compression in a thermal compressor 

compared to the case when the entire compression is carried out in a single stage mechanical compressor. The 

hybrid compression is feasible even when the low grade heat is available. Some performance indicators, which are 

defined and evaluated for various configurations. 

AndrewCheisi, Giovannia Ferrara, Lorenzo Ferrara and Fabio Tarani analyzed a complex system in which the solar 

powered ejection machine is used to increase the efficiency of a traditional vapor compression machine by 
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subtracting heat from the condenser. By means of a transient analysis, done with a reference building and with 

climate data corresponding to four different system locations worldwide, the year-round performance of such a 

system in a space cooling application is estimated in terms of energy balance and savings on power costs with 

respect to the traditional solutions 

A. Selvaraju and A. Mani investigate the experimental analysis of the performance of a vapor ejector refrigeration 

system. The system utilizesR134a as working fluid and has a rated cooling capacity of 0.5 kW. The influence of 

generator temperature, evaporator and condenser temperatures on the system performance is studied. For anygiven 

ejector configuration, there is an optimum temperature of primary vapor at a particular condenser and evaporating 

temperatures, which yields maximum entrainment ratio and COP. 

L. Kairouani, M. Elakhdar, E. Nehdi and N. Bouaziz presented an improved cooling cycle for a conventional multi-

evaporators simple compression system utilizing ejector for vapour pre compression is analyzed. The ejector 

enhanceda  refrigerationcycle consists of multi-evaporators that operate at different pressure and temperature levels. 

A 1-D mathematical model of the ejector was developed using the equations governing the flow and 

thermodynamics based on the constant-area ejector flow model. The theoretical results gives us an idea that the COP 

of the novel cycle is better than the conventional system. 

Advances in condenser to increase coefficient of performance means to increase degree of sub cooling, F. W. Yu 

and K. T. Chan described use of direct evaporative coolers to improve the energy efficiency of air-cooled condenser. 

This evaporative cooler is installed in front of air-cooled condenser to pre-cool outdoor air before entering the 

condenser. With the help of results it was predicted that the use of the evaporative cooler results in an increase in the 

refrigeration effect. 

 

III WORKING PRINCIPLE 

As in the existing refrigeration cycle, cycle begins from the evaporator inlet, the low-pressure liquid expands, 

absorbs heat, and evaporates, changing to a low-pressure gas at the evaporator outlet. After this compressor pumps 

this gas from the evaporator through the accumulator increases its pressure, and discharges the high-pressure gas to 

the condenser. In the condenser, heat is removed from the gas, which then condenses and becomes a high pressure 

liquid. In some systems, this high-pressure liquid drains from the condenser into a liquid storage or receiver tank. On 

some other systems, both the receiver and the liquid line valve are omitted. Between the condenser and the 

evaporator and before an expansion device, a small Diffuser is located. Here, the pressure of the fluid gets increased 

and temperature is maintained in average manner. Hence flow of refrigerant into the evaporator is totally controlled 

by the pressure differential across the expansion device or, in the case of a thermal expansion valve, by the degree of 

superheat of the suction gas. As the high-pressure liquid refrigerant enters the evaporator; it is subjected to a much 

lower pressure due to the suction of the compressor and the pressure drop across the expansion device. Thus, the 

refrigerant tends to expand and evaporate. In order to evaporate, the liquid must absorb heat from the air passing 
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over the evaporator than the conventional refrigerators and cooling effect is attained quicker. Whenthe desired air 

temperature is reached and the thermostat or cold control will break the electrical circuit to the compressor motor 

and stop the compressor. As the air temperature passing through the evaporator rises, the thermostat or cold control 

remakes the electrical circuit. The compressor starts, and the cycle continues. 

IV EXPERIMENTAL SET UP 

A refrigeration system is a combination of different physical components that make up the total refrigeration unit. 

The different stages in the refrigeration cycle are undergone in these physical systems. These systems contains 

evaporator, a condenser, a compressor and an expansion valve. The evaporator is the space that needs to be cooled 

by the refrigerant; the compressor compresses the refrigerant from the low pressure of the evaporator to the pressure 

at the condenser. Now at the condenser heat gained by the refrigerant is rejected and the high pressure refrigerant is 

expanded into the low pressure evaporator by the expansion valve. This is a very simple representation of the 

various units in a vapour compression refrigeration system. The performance of refrigeration systems vary according 

to the purpose and the type of refrigerant used. 

 

4.1 Description of equipment 

a) Compressor:-A compressor is the most valuable component of any vapour compression refrigeration 

system (VCRS). It consumes 30 to 40% of cost involved in VCRS.The function of a compressor in a VCRS is to 

continuously draw the refrigerant vapour from the evaporator, remove the vapour from the evaporator and also to 

raise its temperature and pressure to a point such that it (vapour) can be condensed with available condensing 

media,so that a low pressure and low temperature can be maintained in the evaporator, hence due to this refrigerant 

can boil extracting heat from the refrigerated space. Then the compressor has to raise the pressure of the refrigerant 

to a value at which it can condense by rejecting heat to the cooling medium in the condenser. 

 

 

Fig-1: Compressor used in experiment 
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b) Condenser:- It is a device or unit which is used to condense a substance from its gaseous to its liquid state, 

by cooling it. In this process, the latent heat is given up by the substance, and will transfer to the condenser coolant. 

Condensers are a type of heat exchangers which have various designs and come in many sizes ranging from rather 

small (hand-held) to very large industrial scale units used in plant processes. For example, a condenser is used by a 

refrigerator to get rid of heat extracted from the interior of the unit to the outside air. Condensers are used in 

maximum of the air conditioning and industrial chemical processessuch as distillation, steam power plants and other 

heat-exchange systems. Use of cooling water or surrounding air as the coolant is common in this. A typical 

configuration of such a condenser unit is such that the heat exchanger section wraps around the sides of the unit with 

the compressor inside. In this heat exchanger section, the refrigerant goes through multiple tube passes, which are 

surrounded by heat transfer fins through which cooling air can move from outside to inside the unit. Sometimes in 

this a fan used inside the condenser unit near the top, which is covered by some grating to keep any objects from 

accidentally falling inside on the fan. The fan is sometimes also used to blow the outside cooling air in through the 

heat exchange section at the sides and out the top through the grating. Condensers are generally located on the 

outside of the building they are trying to cool, with tubing between the unit and building, one for vapor refrigerant 

entering and another for liquid refrigerant leaving the unit. 

 

Fig-2: Condenser used in experiment 

c) Throttling Device:-The throttling device obstructs the flow of liquid; cold liquid is reduced with the help 

of this device, in this case the throttling device is a capillary tube. The capillary tube has an length of 2m(approx.) 

and an inside diameter of around 0.6mm , so it offers considerable resistance to flow. The effective throttling at the 

inlet the refrigerant should be high pressure liquid. The throttling device restricts the flow of refrigerant which cause 

a tremendous pressure drop due to drop in pressure the boiling point of refrigerant is lowered and it start to 

evaporate. 

d) Evaporator:- The evaporator is an important device used in low pressure side of a refrigeration system. 

The liquid refrigerant from the expansion valve enter into the evaporator where it boils and changes into vapour. The 

function of an evaporator is to absorb heat from the surrounding location or medium which is to be cooled, by means 

of a refrigerant. The temperature of the boiling refrigerant in the evaporator must always be less than that of the 
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surrounding medium so that the heat flows to the refrigerant. The evaporator becomes cold and remains cold due to 

two reasons : 

i. The temperature of the evaporator coil is low due to the low temperature of the refrigerant inside the coil. 

ii. The low temperature of the refrigerant remains unchanged because any heat absorbs is converted to latent 

heat as boiling proceeds 

    

Fig-3: Throttling device used in experiment    Fig-4: Evaporator used in experiment 

   

e) Diffuser:-Diffuser is the static device of increasing cross-sectional area. It raises the pressure of flowing 

fluid by converting its kinetic energy of refrigerants into the pressure energy. Diffuser is making with the help of 

sheet metal operation and some process.To make the diffuser a metal plate is required. Then there are some steps of 

diffuser making which are given below :- 

i. Marking the metal plate with required size. 

ii. Scribing the metal plate at 60
o
 angle. 

iii. Cut the scribing plate with help of straight snip. 

iv. Work on sheet bending machine to bending the cutting plate. 

v. Work on edge folding machine to fold the edge of the shape. 

vi. Use round bottom stake to making round shape. 

vii. Use funnel stake of hammering. 

viii. Wooden mallet a wooden hammer to make desire shape. 

ix. Weld the bend section and cross section of final shape. 

 

Fig-5: Diffuser used in experiment 
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f) Refrigerant(R134a):- A refrigerant is a substance or mixture, usually a fluid, used in a heat pump and 

refrigeration cycle. In most cycles it undergoes phase transitions from a liquid to a gas and back again. Many 

working fluids have been used for such purposes. As according to our need we are taking R134a as my refrigerant 

and here, there are some properties of R134a which are given below:- 

i. Boiling point : -21.6 

ii. Auto ignition temp: 770 

iii. Ozone layer depletion : 0 

iv. Critical temp : 122 

v. Global warming potential : 1200 

vi. Solubility in water : 0.11% by weight at 25
o
 C 

vii. Cylinder colour code : Light blue 

 

V METHODOLOGY 

The schematic diagram of the vapour compression refrigeration system with diffuser at condenser outlet is shown in 

figure 6. The system consists of two flow lines one is simple vapour compression refrigeration system flow line 

without diffuser and other is flow line with diffuser. Three pressure gauges are installed at diffuser outlet, at 

compressor outlet and at capillary outlet to measure the pressure of the refrigerant at diffuser outlet and pressure in 

simple VCRS flow line. Thus we can calculate the pressure with and without diffuser. The both lines can be opened 

or closed with the help of flow control valves. A constant refrigeration effect is maintained throughout the 

experiment. The experiment is performed by taking with and without diffuser and compared with each other. 

 

Fig-6: Schematic Diagram of Set Up 
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Fig-7: Image of the experimental set up installed at BIT Sindri, Heat engine lab 

VI EXPERIMENTAL DATA 

 

 

 

 

 

 

Fig-7:p-h diagram 

6.1 Data for Existing system 

P1(psi) P2(psi) P3(psi) P4(psi) 

13 13 200 200 

 1 psi = 6.895 kPa 

So, P1 = 13 psi = 89.635kPa 

 P2 = 13 psi = 89.635 kPa 

P3 = 200 psi = 1379 kPa 

P4 = 200 psi = 1379 kPa 

Using R134a property chart, 

 h2 = 232 kj/kg 

S2 = S3 = 0.956 kj/kg-k 
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h3 = 289 kj/kg 

h4 = h1 =125 kj/kg 

hence, COP =  =  

                    = 1.877 

6.2 COP of proposed system 

P1 (psi) P2 (psi) P3(psi) P4 (psi) 

    16      16    200    200 

P1 = 16 psi = 110.32 kPa 

P2 = 16 psi = 110.32 kPa 

P3 = 200 psi = 1379 kPa 

P4 = 200 psi = 1379 kPa 

Using R134a property chart, 

h2 = 235.6 kj/kg 

h3 = 289 kj/kg 

h4 = 125 kj/kg 

h1 = h4 = 125 kj/kg 

hence, COP =  =  

                    = 2.07 

Hence from above data we noticed that COP of a vapour compression refrigeration system increases when a diffuser 

is placed between throttling device and condenser. 

 

VII MERITS  

a) Simple construction and efficient.  

b) Low power consumption.  

c) Simple Easy to operate.  

d) Maintenance cost low.  

e) High efficiency.  

 

VIII APPLICATION 

a) It is used to preserve food items, fruits, vegetables fresh for several days from being spoilt,  

b) Gas Turbine Air Inlet Cooling,  

c) Reflux chillers  

d) Vent gas /solvent recovery chillers  

e) Brine / Water chillers  
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f) It can be also used for preservation of dairy products, Blood plasma and antibiotics are manufactured using a 

method called freeze drying,  

g) It can be used to “preserve fishes and meat” in ship containers for several days during travel in the sea  

 

IX CONCLUSION 

The project done by us will make an impressing mark in the field of Refrigeration .This project have also reduced 

the cost involved in the concern. The project has been designed to attain the cooling effect quicker than the 

prescribed time. Compared to other conventional refrigerators our project is very compact and able to save energy 

and it is also cost effective. So our project will play a major role in the field of engineering. 
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ABSTRACT 

Security and confidentiality of data or information at the present time has become an important concern. 

Advanced methods for secure transmission, storage, and retrieval of digital images are increasingly needed for 

a number of military, medical, homeland security, and other applications. Various kinds of techniques for 

increase security data or information already is developed, one common way is by cryptographic techniques. 

Cryptographic algorithm often used today and the proven strength specially the digital image is Algorithm with 

Chaos system. To provide authentication then at the receiver side we use Additional algorithm namely Message 

Digest 5 (MD5). 

This research aims to optimize security bitmap image format by combining the two algorithms namely Chaos-

based algorithms and MD5 algorithm into one application. Experiments conducted show that the proposed 

algorithm possesses robust security features such as fairly uniform distribution, and plain images, almost ideal 

entropy, and the ability to highly de-correlate adjacent pixels in the cipher images. Furthermore, it has a large 

key space, and transform image to pure text file which greatly increases its security for image encryption 

applications. 

 

I. INTRODUCTION 

Information that can be read and implicit without any special procedures or method is termed as plaintext or 

clear text. The technique of concealing plaintext in order to hide its particular material is called encryption. The 

impression of encryption is to make a message incomprehensible, except to the receiver.  

 Data encryption technology is used to benefit protection against loss, exploitation or alteration of private 

information. Encrypting plaintext results in indecipherable rubbish called cipher text. Encryption is used to 

guarantee the hidden information from anyone of concern not intended to, even those who can comprehend the 

encrypted data. The procedure of backsliding cipher text to its original plaintext is considered as decryption. 

Popular encryption algorithm used in image is the Chaos -based encryption. Chaos System used varies, like 

Logistic Map, Baker Map, Arnold Cat Map, and others. Logistic Map is one of Chaos is an encryption system 

that is simple but produce complex calculations, requiring short processing time, do not have a period and has 

sensitivity to initial input value. Because some excess algorithm Chaos in image encryption, the authors tried to 

apply the algorithm Chaos Logistic system uses to perform encryption Map the RGB pixel image, and added to 
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the algorithm Arnold Cat Map that is used to perform randomization the pixel position of the image, which is 

expected to be obtained cipher image which has scrambled pixel perfect and not can be recognized.  

Cipher image generated from a single cryptographic algorithm is not strong enough to withstand the attack 

cryptanalyst; this is due to an increase in computation speed more quickly. To be able to increase the strength of 

the cipher image, we needs to be encrypting image using a combination of encryption algorithm and 

authentication algorithm that produced the cipher strength of the encryption process can be guaranteed, and can 

hold the attack from cryptanalyst.  

In 1992 professor Ronald Rivest of MIT designed a message digest algorithm known as MD5.This algorithm is 

used to verify data integrity through the creation of a 128 bit  message digest from data input of any 

length.These algorithms do factoring very large numbers which make it safe. Today, MD5 is used in 

cryptographic applications from banking, and e-mail security to e-commerce on the Internet. 

 

II. SCOPE OF THE PROJECT 

Analysis indicates that the scheme is secure and authenticate as well. To get the original image is to solve the 

encryption algorithms which are Chaos-based algorithm. 

This will make the strength of the cipher can be assured and the simplicity of the proposed scheme makes it easy 

to implement in software.  

Encryption is the most reliable way to secure data. National security agencies and major financial institutions 

have long protected their sensitive data using cryptography and encryption. Today the use of encryption is 

growing rapidly, being deployed in a much wider set of industry sectors and across an increasing range of 

applications and platforms. Put simply, cryptography and encryption have become one of the hottest 

technologies in the IT security industry – the challenge now is to ensure that IT organizations are equipped to 

handle this shift and are laying the groundwork today to satisfy their future needs 

It is clear that the protection of personal or private data is critical to the wellbeing of any company that stores or 

processes this information. Encryption has become a last line of defence for data protection because, once data 

is encrypted, if stolen or even simply misplaced, it is rendered unreadable without the keys to decrypt that data. 

The future of encryption is brighter than ever before. The demand for more control and protection of corporation 

information assets and third-party information is increasing dramatically. The amount of information being 

communicated and stored electronically is vastly greater than even five years ago. As a result, the need for more 

effective information security products is growing at a higher rate than any other aspect of IT technology within 

the enterprise today. The Internet and the mobility of its users have removed the perimeters of communication. 

Encryption is the last line of defence for the modern day enterprise. But the underlying growth isn’t necessarily 

in basic encryption technologies. Although there have been recent new encryption algorithms released 

(Advanced Encryption Standard in the U.S., for example), the mathematics of cryptography—along with the 

key exchange technologies that have been deployed—are quite satisfactory for most of today’s applications. In 

fact, many products from PGP Corporation and others utilize a number of encryption and key exchange 

algorithms that best suit particular customer needs. 
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II. PROPOSED MODEL 

The proposed model is based on the combination of two algorithms, i.e. 

1. Arnold Cat Map 

2. MD5 

This model provides a securely encrypted image along with the authenticity to the receiver. Image can be 

encrypted by using the algorithm named Arnold Cat Map and for the authenticity, MD5 algorithm is being used 

here. Sender will send the encrypted image with the hash of that image to the receiver. At the receiver end, 

receiver will generate the hash of the received image and verify with the hash sent by the sender. If the hash 

generated by receiver matches with the received hash, then image will be accepted, otherwise image will be 

rejected. 

 

 

Fig.1 General diagram of the proposed system 
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III. ENCRYPTION 

 

 

IV. DECRYPTION 

At receiver end, receiver will get the hash attached with the encrypted image. 

 

 

V. ALGORITHMS 

5.1 ARNOLD CAT MAP  

Arnold Cat Map (ACM) is a two-dimensional chaotic map after discovered by Vladimir Arnold in 1960 .ACM 

transform the coordinates (x, y) in the image of size N × N to the new coordinates (x ', y'). The equation of 

ACM is : 
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The inverse equation of ACM is : 

 

Arnold's cat map is a simple discrete system that stretches and ``folds'' the trajectories in phase space, which is 

another typical feature of chaotic processes. The phase space for this simple system can be represented by a 

square, and the stretching and folding process is more apparent if we placed a picture of a cat in the square. One 

can then see the time evolution of the system by observing how the cat gets stretched, cut up, and then placed 

back into the square. From the figure below, we observe that typically, any two points that are initially very 

close together quickly become separated fromeach other after repeated applications of the map. Image data have 

strong correlation among adjacent pixels. Statistics analysis on large amounts of images shows that averagely 

adjacent 8-16 pixels are correlative in horizontal, vertical, and also diagonal directions for both natural and 

computer graphical images. In order to disturb the high correlation among pixels, we adopt Arnold cat map to 

shuffle the pixel positions of the plain image. 

Let’s understand the algorithm using an example, 

Suppose N=100 & a=1, b=1 

And Position of pixels be x=2, y=3 

DestinationMatrix[(2+3)%100][(2+2*3)%100]= SourceMatrix[2][3] 

 [5%100][8%100] 

 [5][8] 

In the proposed system, we have used 15 transformations of the image to get the encrypted image that means the 

numerical process will be repeated 15 times. It can be changed according to the user’s requirements. 

 

Fig.2 Typical Architecture of Chaos Based Cryptosystem 
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Fig.3 Original Image 

 

Fig.4 Encrypted Image 

 

Fig.5 Decrypted Image 

 

 

1.1.1 ENCRYPTED IMAGE AT SLIGHTLY DIFFERENT RATE OF 

TRANSFORMATIONS 

 

 

Fig.6 : 0 Transformations 

 

Fig.7 : 100 Transformations 
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Fig.8 Original Image 

 

Fig.9 Encrypted Image 

 

Fig.10 : 20 Transformations 

 

Fig.11 : 256 Transformations 
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Fig.12 Histogram of Original Image 

 

Fig.13 Histogram of Encrypted Image 

 

5.2     MD5 

 In 1992 professor Ronald Rivest of MIT designed a message digest algorithm known as MD5. 

 This algorithm is used to verify data integrity through the creation of a 128 bit  message digest from 

data input of any length. 

 These algorithms do factoring very large numbers which make it safe.  

 Today, MD5 is used in cryptographic applications from banking, and e-mail security to e-commerce on 

the Internet . 

 

5.2.1   WORKING OF MD5 : 

1. Appending Padding Bits. The original message is "padded" (extended) so that its length (in bits) is 

congruent to 448, modulo 512.  

2.  Appending Length. 64 bits are appended to the end of the padded message to indicate the length of the 

original message in bytes.  

3.  Initializing MD Buffer. MD5 algorithm requires a 128-bit buffer with a specific initial value.. 

4. Processing Message in 512-bit Blocks. This is the main step of MD 5 algorithm, which loops through 

the padded and appended message in blocks of 512 bits each. For each input block, 4 rounds of 

operations are performed with 16 operations in each round. 

 

5.2.2   AUTHENTICATION USING MD5 

We will comparethehash value of sent image with received image.  

Hash value of the image to be sent: 
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98896e62aadd3fd65dcd52129596130b 

Hash value of received image:  

98896e62aadd3fd65dcd52129596130b 

   VI.  PERFORMANCE ANALYSIS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VII. INTERFACE 

 

 Browse the image from the system. 

  

 

 

S.

No

. 

Features Proposed System 

1. Security  Uses Independently developed 

algorithm. 

2. Confidentiality  Algorithm for implementing 

secrecy is used.  

 

3. Key Concept  No key used. 

4. Attack Prevention  Prevents attacks and tapping  

 

5. Authenticity  Uses message digest 5 to 

provide authenticity  
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 By pressing the encrypt button, we will get a frame, by pressing confirm button, an encrypted image will be 

generated. 

 

 

 

 Image will be displayed in the image box. 
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 Now by pressing MD5 button, we will generate the hash of the encrypted image and send it to the user 

along with the image. 

 Image can be decrypted by pressing decrypt button.  

 Receiver will verify the hash value, if matched, image will be accepted, else rejected. 

 

VII.  FUTURE DEVELOPMENT 

We can improve the Graphical User Interface (GUI) of the application. It can be further implemented on PDF 

files, Word documents, etc. 

 

VIII. CONCLUSION 

As confidential data like banking information, military information, some transaction details etc. hence security 

of data is of great concern. In this system, the combination of algorithms is proposed to secure as well as 

authenticate the data that is being received. 
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ABSTRACT 

In the present study, adsorptive capacity ofcoal fly ash (CFA) for the removal of Ni(II) ions in aqueous medium 

has been studied. Batch studies has been conductedto investigate the effects of various adsorption 0parameters 

such as contact time (5-120 min), pH (1-10) of solution, metal ions concentration (5-200 mg/L) and adsorbent 

dose (0.1-1.5 g) on adsorption ofNi(II) ions onto CFA. The optimum set of conditions for maximum adsorption 

of Ni(II) ions were found to be initial concentration 50mg/L, dosage 0.1 g and pH 6. The maximum adsorption 

of Ni(II) ions by CFA was found to be 91.8 %. The adsorption data was fitted best to the Langmuir model (R
2
 = 

0.9818) and monolayer adsorption capacity of CFA for Ni(II) was found to be 3.2499 mg/g. These results 

suggested that CFA can be effectively used as efficient adsorbent for the removal of Ni(II) from industrial 

wastewaters and inorganic effluent..  

Key words: Adsorption, Coal Fly Ash (CFA), Nickel,Langmuir, Freundlichetc. 

 

 

I. INTRODUCTION 

Heavy metals are generally referred to as those metals which possess a specific density more than 5 g/cm
3
 and 

adversely affect the environment and living organisms [1]. Environmental pollution by heavy metal ions has 

received worldwide attention due to their long-term toxicity, non-biodegradability and accumulation in living 

organisms [2]. They are non-biodegradable and their concentration gets accentuated through bioaccumulation 

via food chain in living tissues, causing various diseases and disorders [3]. Nickel is a nutritionally essential 

trace metal for at least several animal species, micro-organisms and plants, and therefore either deficiency or 

toxicity symptoms can occur when, respectively, too little or too much Ni is taken up. Most nickel is used for 

the production of stainless steel and other [4]. Several treatment methods such as membrane filtration, chemical 

precipitation, ion exchange, and filtrationhave been reported for the removal of metal ions from water and 

wastewater.The shortcomings of most of these methods are high operational and maintenance costs, high-energy 

consumption and complex design [5]. Among several chemical and physical methods, the adsorption has been 

found to be superior to other techniques due to its simplicity of design, low investment cost and high efficiency. 

The application of low cost and easily available materials in wastewater treatment has recently attracted the 
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interest of researchers [6, 7]. In this study, CFA was utilized for the removal of Ni(II) ions from aqueous 

solution.  

 

II. METHODOLOGY 

2.1 Collection and Preparation of adsorbent 

Raw sample of coal fly ash was collected from Kasimpur Thermal Power Plant, Aligarh in powder form.The 

raw sample obtained was taken in a beaker and washed several times with double distilled water to remove any 

impurities present in the sample. The supernatant was thrown and clean sample was retained. After cleaning the 

sample was kept in sun light for drying. Then sample was sieved through 150 µ size of ASTM mesh to obtained 

particles of uniform diameter and stored in an air tight container to be used as an adsorbent for the removal of 

lead ions from aqueous solutions.  

 

2.2Adsorbate solution 

For preparing stock nickel solution of 1000 mg/L lead ions concentration the required amount of Nickel 

sulphate (NiSO4.5H2O) was dissolved in a standard flask of 1000 ml in double distilled water. These stock 

solutions were used to prepare the working solutions of desired concentrations for different experiments 

 

2.3 Determination of point of zero charge 

The point of zero charge (pHpzc) of the CFA was determined by solid addition method with DDW and 0.1 N 

KNO3 solutions . The 50 ml DDW (Double distilled water) was transferred into a series of conical flasks and the 

initial pH (pHi) of these solutions were roughly adjusted between 2 to 10 by adding either 0.1 N HCl or 0.1 N 

NaOH solutions. The initial pH (pHi) of these solutions was than measured accurately by using pH meter. After 

that 0.5 gm of adsorbent was added into each flask and allowed to equilibrate for 24 hours with intermittent 

manual shaking. After attaining equilibrium solution was filtered and the final pH (pHf) of the supernatant liquid 

was then noted. The difference between initial and final values (pHe = pHi – pHf) were plotted against pHi, the 

point of intersection of resulting curve with abscissa at which pHi is zero, gave the point of zero charge (pHpzc). 

The same procedure was repeated using 0.1 N KNO3 solutions. 

 

2.4 Adsorption studies  

Batch experiments for adsorption of Ni(II) ions on CFA were conducted by varying pH, contact time, adsorbent 

dose and adsorbate concentration. The experiments were carried out by contacting 0.4g of the adsorbent with 50 

ml solution of 50 mg/L concentration of Ni(II) ions except for the effects of contact time in which concentration 

range from 5 to 200 mg/L were used. The flasks were shaken for the required time period on a rotary shaker at 

120 rpm at room temperature at pH 6. The effect of contact time was studied for the time period of 5 to 180 

minutes. At predetermined times, the flasks were withdrawn from the shaker and the reaction mixtures were 

filter and filtrate samples were analysed for residual concentration of Ni(II) ions by AAS. The amount of metal 

adsorbed (mg/g), qe and removal efficiency, R % was calculated using the formula given below: 

qe    =     x V  R%  =    x 100 
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where qe is the amount of metal adsorbed (mg/g), R % is the adsorption percentage of metal ions, V is the 

volume of the adsorbate solution (L), Ci is the initial metal ions concentration (mg/L), Ce is the metal ions 

concentration at equilibrium (mg/L) and W is the weight of the adsorbent in gram (g). 

 

2.5 Adsorption isotherms 

The adsorption capacity of the system was studied by analysing obtained data with the Langmuir, Freundlich, 

Temkin & D-R isotherm models. The equilibrium sorption of Ni(II) ions was carried out by contacting 0.5g of 

the CFA with 50 ml solutions of Ni(II) ions of concentrations ranging from 5 – 200 mg/L in 100 ml conical 

flasks with intermittent shaking for 2 hours on the rotary shaker.  

 

2.6Adsorption kinetics  

The obtained experimental data was analysed with pseudo first order, second order and intra particle diffusion 

model to investigate the validity with kinetic data which help in determining the kinetics of adsorption process.  

 

III. RESULTS AND DISCUSSION  

3.1 Adsorption studies 

3.1.1 Effect of pH 

The pH of the solution affects the surface charge of the adsorbents as well as the degree of ionization and 

speciation of adsorbate particles [8]. It is known that metal species [M(II)=Cd(II)] are present in deionized water 

in the form of M
+2

, M(OH)(s), M(OH)2(s) etc. [9]. It is obvious that adsorption of M(II) must be higher in 

alkaline medium. At high pH, precipitation of metal ions as metal hydroxides plays an important role in 

removing metal ions. The optimum pH of Ni(II) ions solution and its influence on the extent of adsorption onto 

CFA was studied by varying pH in the range of 1-10 which is shown in “Fig. 1”. It was observed that adsorption 

ofNi(II) ions increased with an increase in pH and reaches maximum, 91.8 % at pH 6. At lower pH value H
+
ions 

compete with Ni(II) ions for adsorption on sites. The increase in adsorption with increasing pH is gradual 

becauseincreasing pH reduces the competition of H
+
 ions present in the solution with Ni(II) ions for adsorption 

sites. It may be due to the fact that increase in pH makes the adsorbent surface more negatively charged due to 

protonation of adsorbent and thus become more accessible for the adsorption of metal ions (positively charged) 

through electrostatic force of attraction [10, 11].At higher pH i.e, after pH6, the removal percentage decreases 

due to precipitation of metal ions in form of hydroxides due to higher pH. 

Moreover, the pH of point of zero charge, pHzpc has an important influence on adsorption processes. The surface 

of adsorbent was positive when pH <pHzpc, neutral when pH = pHzpc and negative at pH >pHzpc. The data plotted 

in “Fig. 5” indicated that the pHzpc value of CFA was 5.8, showing that the surface was negatively charged 

above this pH and hence fairly large amount of Ni(II) ions (91.8% at pH 6) were adsorbed. 

 

 

3.1.2 Effect of contact time 
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Batch studies was conducted to order optimize the contact time for the maximum removal of Ni(II) ions. 

Contact time was varied between 5-120 minutes for the removal of Ni(II) ions from aqueous solutions of 50 

mg/L of Ni(II) ions with adsorbent dose of 0.4 g at optimum pH 6. The effect of contact time on adsorption of 

Ni(II) ions is shown in “Fig. 2”. It was observed that adsorption of Ni(II) ions increases with increase of contact 

time until it reaches equilibrium. The rate of Ni(II) ions removal was very rapid during initial 20 minutes 

(55.8%) which may be due to the availability of large number of vacant sites on the adsorbent surface during 

initial stages of adsorption. Thereafter, the rate of adsorption of Ni(II) ions increased slowly and reached 

maximum (91.2%) in 120 minutes and then became almost constant. This showed that equilibrium was 

established in 120 minutes. 

 

3.1.3 Effect of concentration 

The effect of initial Ni(II) ions concentration was studied by varying initial Ni(II) ions concentration from 5 – 

200 mg/L on the removal of Ni(II) ions with adsorbent dose of 0.4 g at an optimum pH 6.0 and shown in “Fig. 

3”. It was observed that adsorption efficiency of Ni(II) ions gradually decreased with the increase in initial metal 

ion concentration but adsorption capacity of the adsorbent increase. Fig. 3 shows that an increase in the initial 

Ni(II) ion concentration resulted in decreased nickel ions uptake appreciably from 85.36% to 42.415%. The 

increase in Ci also enhances the interaction between the metal ions in the aqueous phase and the adsorbent 

surface which results in increasing the driving force of the concentration gradient and thus facilitates the higher 

adsorption of metal ions on adsorbent surface. 

 

3.1.4 Effect of adsorbent dose 

The effect of adsorbent dosage from 0.1 to 1.5 g on the uptake of nickel ions onto CFA was studied and is 

shown in “Fig. 4”. It was found that the removal efficiency of metal ions increased from 16.8% to 98.4% with 

an increase in the adsorbent dosage from 0.1 g to 1.5 g. Increase in adsorption by increase in adsorbent dose is 

due to increase in ion exchange sites, surface area and number of available adsorption sites. Adsorption capacity 

was found to be maximum, 4.2 mg/g and then decrease gradually to 1.67 mg/g with increase of adsorbent dose 

up to 1.5 g. It may happen due to the overlapping of adsorption sites as result of adsorbent particles 

overcrowding [12]. 

      

Fig. 1 Effect of pH           Fig. 2 Effect of contact time  
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 Fig. 3 Effect of Ni(II) ions concentration    Fig. 4 Effect of adsorbent dose 

 

Fig.5 Point of zero charge of CFA 

3.2 Adsorption isotherms studies 

The variation in the amount of gas adsorbed by the adsorbent with pressure at constant temperature can be 

expressed by means of a curve termed as adsorption isotherm.In order to model the adsorption behaviour and 

calculate the adsorption capacity of adsorbent for the removal of Ni(II) using CFA, adsorption isotherms were 

studied. The obtained experimental data was analysed with Langmuir, Freundlich, Temkin& D-R adsorption 

isotherm and shown in “Fig. 6, 7, 8 & 9”. The values of correlation coefficients, R
2
 and constants of these 

isotherms shown in table 1 indicated that Langmuir model dominates with R
2 

≈ 0.9818 in the applicability of 

experimental data on isotherm models. The monolayer adsorption capacity, qm of CFA for Ni(II) ions calculated 

from Langmuir plot of Ce/qevsCe shown in “Fig. 6” was found to be 3.2499 mg/g. The values of KF, 1/n and R
2
 

obtained from the graph of log qevs log Ce for Freundlich isotherm shown in “Fig. 7” are listed in “Table 1”. 

The value of n was found to be 4.1169 which is greater than 1 and indicates that the adsorption of Ni(II) ions on 

CFA occurred through chemisorption process. The values of A, B & R
2
 obtained from graph of qe&lnCe from 

Temkin isotherms are shown in fig. 8. The values of qm, β & R
2
 were obtained from D-R isotherm as shown in 

fig. 9. 
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Fig. 6 Langmuir adsorption isotherm     Fig. 7 Freundlich adsorption isotherm  

 

       

Fig. 8 Temkin adsorption isotherm     Fig. 9 D-R adsorption isotherm 

Table: 1 Langmuir, Freundlich, Temkin & D-R isotherm constants for the adsorption of Ni(II)  

 

3.3 Kinetic Studies 

In order to investigate the mechanism of adsorption of Ni(II) on CFA, the kinetic studies were carried out by 

Pseudo- first order, pseudo second order kinetic model and intra-particle diffusion model. The graphs plotted for 

the models mentioned above are shown in fig.10, 11 and 12. The values of R
2
 and other parameters for pseudo 

first order (R
2
 ≈ 0.991), pseudo second order (R

2
 ≈ 0.9921) and intra-particle diffusion (R

2
 ≈ 0.8143) listed in 

table 2 indicated that adsorption of Ni(II) ions by CFA was best described by pseudo second order kinetic 

Metal Langmuir isotherm Freundlich isotherm 

Ni
+2

 

 

 

qm b R
2 

RL 1/n n KF R
2 

3.2499 14.2454 0.9818 0.000519 0.2429 4.1169 13.0828 0.9595 

Temkin isotherm D-R isotherm 

A B R
2
 qm β R

2
 

2.10475 7.4284 0.9335 35.110049 5.0438 0.685 
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model. The calculated values of qe from the model were in good agreement with experimental values. Moreover 

the applicability of pseudo second order model implies that adsorption of Ni(II) on CFA is a chemisorption 

process which involves the formation of single layer of Ni(II) ions on the surface of adsorbent by chemisorption 

and may be followed by additional layer of physically adsorbed Ni(II) ions. 

 

     

Fig. 10Pseudo first order model     Fig. 11Second first order model 

 

Fig. 12 Intra-Particle Diffusion 

Table: 2 pseudo first order, pseudo second order and Intra-particle Diffusionconstants 

 

 

 

IV. CONCLUSION 

The present investigation shows that CFA is an excellent free of cost available adsorbent used for the removal of 

Ni(II) ions from aqueous solutions. The adsorption parameters such as solution pH, adsorbent dose, initial Ni(II) 

Metal Pseudo- First Order Pseudo- Second Order Model Intra-Particle Diffusion 

Ni
2+

 
qe k1  R

2
 qe k2  R

2
 Kd I R

2
 

51.074 0.1018 0.991 28.386 0.00145 0.9921 2.2103 2.3643 0.8143 
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ions concentration and contact time were studied in the experiment and the maximum adsorption of Ni(II) ions 

was found 91.8 % at pH 6 using 50 mg/L of Ni(II) ions solution with 0.4 g of adsorbent dose. Adsorption 

equilibrium data is best fitted to Langmuir model. The maximum adsorption capacity, qm obtained from 

Langmuir model was 3.2499mg/g. The adsorption process was found to be chemical in nature and occurred by 

forming monolayer of Ni(II) ions. From these observations it can be concluded that CFAhas a high potential, 

inexpensive and non-hazardous industrial waste which could be used as an effective indigenous material for 

treatment of wastewater stream containing nickel ions. 
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ABSTRACT 

Lighthill has considered the diffraction of normal shock wave past a small bend for ,4.1  being the ratio 

of specific heats. Srivastava extended the work of Lighthill to monoatomic gases for which 
3

5
 .  In the 

present paper attempt has been made to present the results of normal shock wave diffraction for Carbon dioxide 

(CO2) gases. 

Keywords: Diffraction, Normal shock, Carbon dioxide (CO2) gases, Pressure Distribution. 

 

I. INTRODUCTION 

Lighthill (1949) considered the diffraction of normal shock wave past a small bend for ,4.1  being the 

ratio of specific heats. In the present paper, the problem of Lighthill has been extended for Carbon dioxide (CO-

2) gas for which .29.1  In the first instance the equations have been obtained for general value of  and 

then the pressure distribution over the diffracted shock has been worked out for .29.1  The Mach number 

of the shock wave has been assumed to be 1.36.  Earlier Srivastava (1963) and Srivastava (2016) have treated 

the analogous problem for 
3

5
 for the pressure distribution over the wall and the pressure distribution over 

the diffracted shock respectively.  It may be mentioned here that Srivastava (2011) has obtained the vorticity 

distribution over the diffracted shock for monoatomic gases.  Reference may be made to the book by Srivastava 

(1994) for detailed reading. 

 

II.MATHEMATICAL FORMULATION 

Let the velocity, pressure, density, sound speed behind the shock wave before it has crossed the bend be 

1111  , ,  , apq   and ahead of the shock wave be 
000   ,  ,  ,0 ap  .  Then applying the principle of conservation 

of mass, momentum and energy for general value of   ( being the ratio of specific heats) 
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U being the velocity of shock wave, Mach number of the shock 
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11  , p  are given by (5) and (6)   - (7) 

The wedge is made up of two walls having a small angle  between them.  After the shock has suffered 

diffraction, the flow is two dimensional behind the shock wave.  Let 
222   ,  , pq


 and 

2S  be the velocity 

vector, pressure, density and entropy at any point.  We take the origin and Y axis lying on the leading edge of 

the wedge and X axis on the original wall produced.   

If 



 2q

tDt

D 
 signifies time rate change for a given fluid element, then the equation of conservation of 

mass, momentum and energy can be written as  
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Now we introduce the following transformations 
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We assume that 
222  , , pq


 differ by small quantities from the values   111   ,  ,0 , pq  which they had before 

diffraction, then using the equations (8), (9), (10) and (11), (12), (13), (14) we obtain a single second order 

partial differential equation in p. This equation is 
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The characteristics of the differential equation (15) are tangents to the unit circle ,122  yx  signifying that 

the disturbed region is enclosed by the arc of unit circle, the diffracted shock and the wedge surface. 

The requirement of the problem is the determination of pressure distribution over the diffracted shock. 

The position of the straight portion of the shock wave in x, y coordinates is given by ,kx   

where
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1
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qU
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 .The coordinates of the corner is  0 ,1M  where 
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M .Lighthill (1949) using 

Busemann transformation and complex variable techniques, obtained a function which satisfies all the boundary 

conditions.  The function is given by 
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111 iyxz   

In the final 
1z -plane, the imaginary part on the left hand side of (17) gives the pressure derivative which 

determines the pressure distribution over the diffracted shock. If one does that, then the expression for pressure 

derivative is given by 
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In (18), all the quantities are functions of the Mach number of the shock wave M except 
1x  which runs from 1 

to  on the diffracted shock in the transformed plane and is connected to y in the physical plane through the 

relation 
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21 kk        - (19) 

When ,11 x 0
k

y
 (wall surface), when 1x , 1

k

y
 (point of intersection of shock and unit circle).  

 

III. NUMERICAL SOLUTION: 



 

130 | P a g e  

 

The pressure distribution over the diffracted shock is obtained by integrating equation (18). The pressure pis 

zero at 1x i.e. at 1
k

y
 (the point ofintersection of shock wave and unit circle) and so pressure at other 

points could be known by integrating in intervals. The points chosen over the diffracted shock are  

,6.0  ,4.0  ,2.0  ,0 









 k

y
k

y
k

y
k

y 8.0
k

y
 

The equations (18) and (19) have been used to get the results.  The following table gives the results after 

integration. The table is for 
k

y

versus 

k

p
  M is 1.36 and  

Table-1 

k
y


 0 0.2 0.4 0.6 0.8 1 

k

p
  4.17 4.09 3.71 3.08 2.11 0 

 

The table shows that 
k

p
  is maximum at 0

k
y

i.e. at the point of intersection of the wall and shock. The 

value of 
k

p
  falls from there and attain the value zero at 1

k
y

 i.e. at the point of intersection of shock 

and unit circle.  Physically this is consistent.   

 

From the papers of Sakurai et al (2002) and Srivastava (2016) is could be seen that the value of 
k

p
  is higher 

in the present case than those of earlier cases.  In the interval of interest , 
k

p
  for 

 is lower than that for 
3

5
  and 

k

p
  is lower for 

3

5
  than that for  

 

IV. CONCLUSION 

Diffraction of shock waves is very important aspect of aeronautical engineering.  Particularly pressure variation 

over the diffracted shock is helpful in design work in aeronautics. 
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ABSTRACT 

Technological changes have changed every aspect of life and day to day business is not lagging behind. Capture 

of a larger market from all over the world by breaking all the barriers of time and distance is made possible 

only due to internet and thus it has created a global village where it is possible to get anything from anywhere 

at any time and at the same time businesses can expanded by breaking national and international boundaries. 

Organisations must while preparing a business strategy take into consideration the electronic commerce that 

integrates information and communication technology by bringing up business relations more close and of 

worth for today’s economic development in the emerging global economy. The result of the use of information 

and communication technology in business has enhanced productivity, higher involvement with customers, and 

mass customization, besides reducing costs.  Most major corporations and organizations have Web sites for E-

commerce-related activities and they want to maintain high availability of all the facilities and services that can 

be provided to the customers through their web sites. 

This paper highlights the driving forces behind e-business, its future growth and also examines its challenges 

and opportunities due to increased online user base. The e-commerce industry in the country is likely to be 

worth USD 38 billion by 2016, a 67 per cent jump over the USD 23 billion revenues for 2015 (Assocham). 

The number of digital buyers in India alone is expected to reach 41 million by 2016, representing some 27 

percent of the total number of internet users in the country. The digital classifieds industry in the country is 

projected to expand 3-fold to $1.2 billion by 2020. The estimates that digital shoppers in India will total 159.6 

million in 2016( eMarketer).  

 

Keywords: E-Business, Information, Trends, Growth 

 

I. INTRODUCTION 

1.1 Concept of E-Business  

Electronic-business consists of all business activities carried on with the use of electronic media, that is, 

computer network. It involves conducting business with the help of the electronic media, making use of the 

information technology such as Electronic Data Interchange (EDI). In simple words, electronic business 

includes all the activities of commerce i.e., buying and selling of goods and services over the internet, 

collaboration with business partners and feedback from the customers. Business can be of any type whether 

conducting on internet or offline i.e., one business and another business relationship, business and customer 

relationship, and even consumer and consumer based transactions. All the business transactions involve trading 

https://www.statista.com/statistics/251631/number-of-digital-buyers-in-india/
https://www.statista.com/statistics/261664/digital-buyer-penetration-in-india/
https://www.statista.com/statistics/261664/digital-buyer-penetration-in-india/
https://www.statista.com/statistics/261664/digital-buyer-penetration-in-india/
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of goods and services plus other things like transfer of funds, collaboration with partners and exchanging 

business ideas.Customers can purchase anything right from a shirt or a car from his home and gift it to someone 

sitting miles apart just by click of a mouse. Few direct benefits of e-commerce or some of the main reasons for 

the increase in electronic trading are Cost savings, Improvement in productivity, Better customer service(24*7), 

Facilitate distant trade with efficiency, Online shopping, Providing price comparison, Transparent information 

regarding the product, Opportunities for new business(marketing, manufacturing, finance, selling), Easy 

accessibility to the Internet, Access to global markets for vendors, Greater choice and potentially lower prices 

for purchasers, Lower inventory costs for vendors, The ability to enter new markets more easily, and Easy 

availability of all kinds of services. 

 

II. DEFINITION 

Internet is the medium by which it’s possible to conduct various business processes. These electronic business 

processes include buying and selling products, supplies and services; servicing customers; processing payments; 

managing production control; collaborating with business partners; sharing information; running automated 

employee services; recruiting; and more. 

E.Turban and others “E-Commerce describes the process of buying and selling or exchanging of products, 

services and information via computer networks including the internet.” 

J.F.Rayport and B.I.Jaworski “E-commerce can be defined as the technology mediated exchanges between the 

parties (individuals, organizations or both) as well as the electronic based intra or inter organizational activities 

that facilitate such exchanges”. 

 

III. LITERATURE REVIEW 

Jackie Gilbert Bette Ann Stead (2001) reviewed the incredible growth of electronic commerce (e-commerce) 

and presented ethical issues that have emerged. 

Patric Barwise (2001) reported that probability 99 % of e-commerce today is done using PCs either desktops or 

Laptops. For B2B e-commerce this is unlikely to change for B2C e-commerce however, things will be more 

complex, there will be wider range of relevant media including interactive digital TV and a range of mobile 51 

and wireless service there will be huge difference between different consumers ownership of equipment and 

access technology. Some will have broadband access and others have no digital communication at all. 

Chen & Chang, (2003) On online shopping websites, consumers have access to other customers’ reviews which 

can guide their purchasing decision (Chen & Chang, 2003). To comprehend consumers’ reasons to take part in 

Jiang et al., (2013)E-retailers can use this to their advantage and create loyalty amongst customers. 

Merrilees & Fry, (2003) Authors have also discussed a way to measure the e-shopper’s trust towards online 

retail businesses by exploring: the security level for credit cards, private details of shopper, and the safety and 

trustworthiness of the website  

 

IV. OBJECTIVES OF STUDY  

The objectives of present paper are: 

1. To know the concept of E-Business and its driving forces  

http://searchitchannel.techtarget.com/definition/partner
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2. To analyze the present trends & future growth of e-business in India.  

3. To study the challenges faced by E- Business in India 

 

V. RESEARCH METHODOLOGY 

The methodology used for data collection includes use of secondary data such as various 

articles, journals, books, websites, etc. and all the data included in this article has been given 

the reference wherever necessary. 

 

VI. DRIVING FORCES BEHIND E-BUSINESS 

Market economies, technological and societal pressures force organizations to respond. Traditional responses 

may not be sufficient due to the magnitude of the pressures and frequent changes involved. Today’s business 

environment demands for E-commerce operations and that need to be examined. In many cases ecommerce is 

the major facilitator of organizational responses.  There are several drivers or factors that promote e-commerce. 

These factors are discussed below: 

 Anytime, Anywhere, Anyone- The web sites on the server has vanished all the barriers of availability of 

product from any part of the world anytime.  

 Information Density-Proliferations of products and services worldwide and Global competitions has added 

unusual pressure to keep a close watch on operating costs and maximize profit margins.  

 Digital convergence -The digital revolution has made it possible for almost all digital devices to 

communicate with one another. The digital age will have to constantly mature and provide them with every 

means possible to expand their knowledge and skill base. 

 New sales channel- Ecommerce creates new sales channel for existing product because of its direct reach of 

customers and bidirectional nature of communication. 

 Product promotion- Ecommerce enhances promotion of products and services through direct, information 

rich and interactive contact with the customers. 

 Customization-Ecommerce provides for customization of products and services that provide a competitive 

advantage as well as increases the overall demand for certain products. 

  New emerging organizational designs- New and updated technologies are upcoming and forcing companies 

to make necessary changes in the organisation for the survival of the firm in ecommerce operations. New 

technologies require updated software and system, Business process reengineering involving redesigning of 

the processes of the business organization, organizational restructuring, outsourcing, downsizing of the 

organizations. 

 Redefining organizations-Redefining organizations by new product capabilities, new business models, 

impact on manufacturing, impact on finance and marketing, training and education. 

 Brand corporate Image-on the web, newcomers can establish corporate images very quickly. It takes 

companies a very less time to achieve recognition through web, for example - Amazon.com vs. traditional 

business. 

http://en.wikipedia.org/wiki/Product_%28business%252
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VII. TO ANALYZE TRENDS & FUTURE GROWTH OF E-BUSINESS IN INDIA 

7.1 E-Business and E-Commerce in India –Trends   

(“The e-commerce industry,” 2016). The e-commerce industry in the country is likely to be worth USD 38 

billion by 2016, a 67 per cent jump over the USD 23 billion revenues for 2015, as per industry body Assocham. 

“India’s e-commerce market was worth about USD 3.8 billion in 2009, it went up to USD 17 billion in 2014 and 

to USD 23 billion in 2015 and is expected to touch whopping USD 38 billion mark by 2016.” Shopping online 

through smart phones is proving to be a game changer, and industry leaders believe that m-commerce could 

contribute up to 70 per cent of their total revenues. In India roughly 60-65 per cent of the total e-commerce sales 

are being generated by mobile devices and tablets, increased by 50 percent than the last year and also likely to 

continue upwards. It noted that the browsing trends, which have broadly shifted from the desktop to mobile 

devices in India, online shopping is also expected to follow suit, as one out of three customers currently makes 

transactions through mobiles. In 2015, 78 per cent of shopping queries were made through mobile devices, 

compared to 46 per cent in 2013. 

Source: http://yourstory.com/2016/01/indias-e-commerce-assocham/  

 (“The e-commerce market in India,” 2016). The e-commerce market in India is expected to nearly double to Rs 

2, 11,005 crore by December, 2016 according to industry body Internet and Mobile Association of India 

(IAMAI) and IMRB.  

 The market grew 30% between December 2011 and December 2015 and was valued at Rs 1,25,732 crore by the 

end of December 2015, led by the online travel industry which accounted for 63% of the overall share. Online 

travel, which includes domestic air ticket and railways booking, is expected to grow around 40% to reach Rs 

1,22,815 crore by end of 2016. 

The hotel booking business grew 165% year over year to Rs 5,200 crores in December 2015, while spend on 

online railway ticket booking grew at around 34%, to Rs 21,708 crore in 2015. 

E-tailing continued to remain the most dominant category and the 57% growth in e-tailing was driven by 

mobile phone and mobile accessories. Computers, consumer electronics, apparel and accessories, accounted for 

bulk of retail e-commerce spend in India, making up 49% of overall spend in e-tail segment. 

Apparel and footwear sale almost doubled as compared to the previous year, to Rs 7,142 crore in December 

2015. This segment is expected to gain further momentum and reach Rs 72,639 crore by end of 2016, the report 

added.  

Other Online services including booking movie tickets and tickets for other events, online commuting or cab 

hire, online grocery and food delivery, accounted for Rs 3,823 crore last year.  

 Source: http://economictimes.indiatimes.com/ 

 

 

7.2 Asia Pacific region internet user’s growth 

(“Asia Pacific region internet users growth,” 2016) By 2016 a number of 653 million people in the Asia Pacific 

region are expected to buy goods and services online. Some of the most popular product categories among 

http://yourstory.com/2016/01/indias-e-commerce-assocham/
http://economictimes.indiatimes.com/
https://www.statista.com/statistics/251625/number-of-digital-buyers-in-asia-pacific/
https://www.statista.com/statistics/251625/number-of-digital-buyers-in-asia-pacific/
https://www.statista.com/statistics/323620/apac-online-product-category-browse-purchase-intention-rates/
https://www.statista.com/statistics/323620/apac-online-product-category-browse-purchase-intention-rates/
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online shoppers in the region include airline tickets and reservations, baby supplies, cosmetics, clothing, 

accessories and shoes, as well as computer hardware and software.  

According to recent data, the number of digital buyers in India alone is expected to reach 41 million by 2016, 

representing some 27 percent of the total number of internet users in the country. Furthermore, a growing 

number of people in the Asia Pacific area are increasingly using their mobile devices for online shopping.  

Source: https://www.statista.com/topics/2454/e-commerce-in-india/ 

 

7.3 Internet penetration as percentage of population  

(“Internet penetration as percentage of population, 2016”)  

2015 

China  
705,914,032 51.3 % 

India  354,114,747 27 % 

U.S. 283,712,407 88.2 % 

Brazil 132,357,306 63.7 % 

Japan 114,994,210 90.9 % 

Russia  101,928,190 71.1 % 

Nigeria  82,094,998 45.1 % 

  

2016 

China  
721,434,547 52.2 % 

India  462,124,989 34.8 % 

U.S.  286,942,362 88.5 % 

Brazil  139,111,185 66.4 % 

Japan 115,111,595 91.1 % 

Russia  102,258,256 71.3 % 

Nigeria  86,219,965 46.1 % 

 

Source: http://www.internetlivestats.com/ 

 

VIII. FUTURE GROWTH IN E-BUSINESS 

(“Indian digital classified industry to touch $1.2 billion by 2020: Google-KPMG report, 2016, September, 21”)  

Indian digital classified industry to touch $1.2 billion by 2020: Google-KPMG report. The digital classifieds 

industry in the country is projected to expand 3-fold to $1.2 billion by 2020.  

Spurred by the smartphone penetration, online users are expected to grow to a whopping 650 million by 2020;  

Real Estate and e-services are expected to increase 4-fold and 7-fold respectively by 2020.  

Within e-services classifieds, verticals like auto rentals, relocation services and home services like beauty 

services, repair and tutoring are the most popular segments.  

https://www.statista.com/statistics/251631/number-of-digital-buyers-in-india/
https://www.statista.com/statistics/261664/digital-buyer-penetration-in-india/
https://www.statista.com/topics/2454/e-commerce-in-india/
http://www.internetlivestats.com/internet-users/china/
http://www.internetlivestats.com/internet-users/india/
http://www.internetlivestats.com/internet-users/us/
http://www.internetlivestats.com/internet-users/brazil/
http://www.internetlivestats.com/internet-users/japan/
http://www.internetlivestats.com/internet-users/russia/
http://www.internetlivestats.com/internet-users/nigeria/
http://www.internetlivestats.com/internet-users/china/
http://www.internetlivestats.com/internet-users/india/
http://www.internetlivestats.com/internet-users/us/
http://www.internetlivestats.com/internet-users/brazil/
http://www.internetlivestats.com/internet-users/japan/
http://www.internetlivestats.com/internet-users/russia/
http://www.internetlivestats.com/internet-users/nigeria/
http://www.internetlivestats.com/
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Online jobs market is set to double by 2020 with 63 per cent consumers accessing e-classified. Bengaluru, 

Mumbai, NCR and Hyderabad are the top ranked cities for online job searches and 'Sarkari Naukri' is one of the 

top searched Indic terms 

Source:http://economictimes.indiatimes.com/tech/software/indian-digital-classified-industry-to-touch-1-2-

billion-by-2020-google-kpmg-report/articleshow/54443067.cms 

 

IX. E-BUSINESS: TOTAL RETAIL AND RETAIL E-COMMERCE SALES IN INDIA 2015-

2020  

(“Percentage of Total Retail Sales, 2016) 

 

eMarketer estimates retail ecommerce sales in India will reach $23.39 billion (INR1.500 trillion) in the year 

2016, an increase of 75.8% over 2015. The forecast period will see strong growth over the next few years, with 

sales hitting $79.41 billion (INR5.092 trillion) in 2020. 

Source: http://www.emarketer.com 

 

Retail M-Commerce Sales In India 2015-2020 

 

Source: http://www.emarketer.com 

In India people are increasingly accessing the web for the first time via smartphone, and therefore have shown a 

willingness to make purchases on their mobile devices. 

 eMarketer estimates that retail m-commerce sales will total $15.27 billion (INR979.16 billion) in the year 2016, 

up 96.3% from 2015. Growth will be markedly high by 2020 when mcommerce sales will hit $63.53 billion 

(INR4.073 trillion). 

Mobile’s share of ecommerce will continue to grow over few years, accounting for 65.3% of all retail 

ecommerce this year and 80.0% in 2020.  

 

Digital Shoppers and Buyers in India 2015-2020 

http://economictimes.indiatimes.com/tech/software/indian-digital-classified-industry-to-touch-1-2-billion-by-2020-google-kpmg-report/articleshow/54443067.cms
http://economictimes.indiatimes.com/tech/software/indian-digital-classified-industry-to-touch-1-2-billion-by-2020-google-kpmg-report/articleshow/54443067.cms
http://www.emarketer.com/
http://www.emarketer.com/
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The number of digital shoppers, a figure equal to 53.6% of internet users. By 2020, more than three-quarters of 

internet users, or 352.0 million people, will be digital shoppers. In 2016, 130.4 million people in India will make 

at least one purchase digitally, which is equivalent to 43.8% of internet users. Digital buyers will number 329.1 

million by 2020, when 70.7% of internet users will have made a purchase online. 

 

X. CHALLENGES OF E-COMMERCE IN INDIA 

There are some challenges and barriers responsible for slow growth of e-commerce in India.  

 Security- A primary concern without which it is difficult to sustain in e-market is e-security. It aims at 

preventing unauthorized access to the data/information travelling on the internet. The protection needs to be 

taken from the hacker, viruses, data transfer and transaction risk, client and server risk. Internet provides 

universal access but companies must protect their assets from accidental or malicious use. 

 Resistance to changing from a real to virtual store. People do not yet sufficiently trust paperless, faceless 

transactions.  

 Privacy issues Customers are very much concerned about sharing their personal information on the web as 

they feel it may be wrongly used. Databases are connected to a web server and thus can easily expose 

information to the cyber criminals. Not only this, most of the time, companies sell their database 

information to marketing companies and they in turn sends unwanted mails(spam) to the customers that is a 

threat to the system and the customer. So customers are worried about their online privacy.  

 Accessibility to the internet is still inconvenient for many potential customers 

 Products people won’t buy online- There are various products which the customers would like to first touch 

and feel and then buy it. For example sofa, user wants to sit on it, feel the texture of the fabric, etc. 

 Loyal customers- Great amount of effort is put on building a customer relationship by the organizations and 

retaining them is rather a bigger job. A business cannot survive without a loyal customer. 

 Digital Illiteracy- In rural India, a major segment of Indian people are not digitally literate and also the 

consumers wants to avoid browsing Net when they feel they can get things easily without having the 

hassles of connectivity and other issues.  

 Fulfilment problems-It is related with the delivery of the product on the internet. It includes problems 

related to packaging the merchandise, shipping, answering questions about the order, sending out the bill or 

verifying e-payment, and follow up to see if the customer is satisfied. 

 Shivani & Grewal, H. (2012) Cash on Delivery: E-commerce companies are offering COD as one of mode 

of payment for the buyers. It is seen that majority of the customers denied to make the payment at the time 

of delivery of the product. 30%- 50% of buyers are also taking advantage of this while purchase of any 

product and service over internet.  
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XI. MAJOR FINDINGS  

The results of the use of Information and Communication Technology in business has enhanced productivity, 

encouraged greater customer participation, and enabled mass customization, besides reducing costs. The various 

driving forces of e-commerce are there to push people to move with todays world. 

The e-commerce market in India is expected to nealry double to Rs 2,11,005 crore by December, 2016. In 

electronic retailing, there is a tremendous growth particularly in apparel and footwear.  

There is a growth of 48 percent of internet users in the Asia Pacific region for purchasing products or services 

online. 

Online travel, which includes domestic air ticket and railways booking, is expected to grow around 40% to 

reach Rs 1,22,815 crore by end of 2016. 

The number of digital buyers in India alone is expected to reach 41 million by 2016, representing some 27 

percent of the total number of internet users in the country. 

Internet penetration as percentage of population has increased to 34.8% from 27% in India 

Online users (650 million) Real Estate and e-Services ( a seven fold increase), online jobs ( to be double), 

percentage of total retail sales(5%), mcommerce sales as percentage of total retail sales (4%), digital shoppers as 

percentage of internet users (75.6%) in India is expected to grow by 2020. 

 

XII. CONCLUSION 

By connecting to the internet, almost daily more people are connected to the internet and it is growing more and 

more with digital transactions. It is estimated that total transactions over the Internet will rise to nearly $2,000 

billion within three years and over $3,500 billion within five. Retail e-commerce activities are directed towards 

consumers. It can be used for any business for consumer interactions. E- Commerce retail sales, real estate and 

electronic services  would rise in the years to come with the increasing availability of broadband Internet 

services combined with new applications. Since there is a direct contact with the customers, it is possible to 

solve their queries regarding price, quality, additional features of the product, etc and thus resulting in a better 

improved customer service. E- Payments are made without any loss of time but security is to be insured when 

using this system because customers are sending their personal detail related to credit card numbers.  Overall, 

the number of digital buyers in India alone is expected to increase in the country. The paper shows clearly that 

besides various challenges of e-commerce, there is a growth particularly due to the various applications being 

used over mobile phones from where it is possible to purchase things easily. In today’s fast-paced world, in 

order to stay in competition and thrive in the business world, it is very important to break-through these 

conventional rules and adapt the information technology ways of doing business.  
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ABSTRACT 

Literary people in Black literature have presented female characters with their struggles in life parallel to 

racial and sexual discrimination produced by white patriarchal culture and also their own black community 

people especially by male folk. The writers have concerned about the condition of black women in the 

community. The black women writers have taken a strong step to stand their female characters against the 

patriarchal domain with the strength taken from their own female community. The trend of the concept of 

motherhood and sisterhood is unique in African American culture. Among the women writers, Gloria Naylor 

has presented female communities and female bonding among female characters in her novels. The present 

paper deals with the female agency in her first novel The Women of Brewster Place. 

 

 

In black community, the problem of race and gender difference exists from the period of slavery which has 

affected the lives of black folk and to a great extent to the lives of females. The gender and racial 

discriminations have evoked the construction of distinct male and female identity within the periphery of 

American society. This leaves the black women at the mercy of complex mechanisms of racial and sexual 

oppression. Because of these harsh realities in women’s life, Naylor has exposed the solution through the 

kinship and bonding among females in the form of motherhood and sisterhood. 

The role of a black woman as a sister, caretaker and mother to all lends her a certain power of vantage point 

from the other space created through the experience of being black and female in a racist and sexist culture. 

According to Nnaemeka: “Woman appropriate and refashion oppressive spaces through friendship, sisterhood 

and solidarity and in the process reinvent themselves” (19) 

The concept of motherhood is unique in African American culture. This concept is emphasized when men 

disappoint women. They are failed to fulfill their responsibilities towards females and children and unable to 

show their love. They always treat them as an object. In the search of their support, the black females turn 

towards the help of other females which create a bond of motherhood and sisterhood among them. In The 

Women of Brewster Place of Naylor, the relationships between the women in the form of motherhood or 

sisterhood are seen as the possible supplements of other relationships or missing families.  

Gloria Naylor’s first novel The Woman of Brewster Place deals with women-centered community. It focuses on 

the story of seven black women – Mattie Michael, Etta Mae Johnson, Cora Lee, Kiswana Browne, Lucielia 

Louis Turner (Ceil), Lorraine and Theresa struggling to survive in a world that has never been kind to African 
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Americans especially to female community. These black women were suffered from their unfavorable 

circumstances which made their lives complicated. Their destiny and struggling life brought them at Brewster 

Place, a dead end street cut off from the city by a wall. They were of different ages, generations, conditions and 

backgrounds but share the same destiny which brought them close to each other. They had experienced 

oppression, ill-treatment and isolation in their relationships with men in their lives. 

In the novel, the character of the female protagonist, Mattie Michael came into existence to the needs of other 

characters. Mattie Michael’s journey to Brewster Place began in rural Tennessee when she was seduced by 

Butch Fuller, she left her house to avoid her father’s wrath. During her search of accomodation, she met Miss 

Eva Turner who after listening her troubles invited her to stay with her in her house. 

The character of Miss Eva Turner presented the concept of sisterhood as an alternative when men disappoint 

women. She imparted a specific understanding of human nature to Mattie. She was concerned about Mattie and 

refused to accept rent from her and suggested her to save money. Miss Eva not only helped Mattie to provide a 

safer accommodation but also guided her to treat her son, Basil. Miss Eva’s concern for Mattie put emphasis on 

the concern of a woman for other woman. She sets “a repeated pattern of concern, generosity, and love between 

and among women” (Branzburg 118).
 
The two women ran a fairly harmonious household. 

After the death of Miss Eva, Mattie in the absence of her balancing discipline spoiled Basil so that only at the 

age of thirty Basil was so much irresponsible to himself, his mother or society. Once he was accused of 

manslaughter and Mattie posted bail after offering up her house as collateral. Just days before, he was to appear 

in court, he ran away. Consequently, Mattie lost her house and was relegated to live at Brewster Place. At 

Brewster Place, Mattie led to a new beginning and a place where through her nurturing she influenced the lives 

of other women. She embraced the community to make the people free in her presence. She shared a strong 

friendship with her childhood friend, Etta Mae Johnson.  

Etta was a woman who refused to play by the rules. She was in the search of a comfortable life with a husband. 

She appeared to be confident and independent. After a long life of running from one man to the next and an 

unsuccessful and false love relationship with Reverend T. Woods, being emotionally bankrupt, she returned to 

Mattie in the search of love, guidance, security and comfort that she sought in her meaningless relationships 

with men. Mattie was waiting up for Etta. Mattie awaited her friend without a word of condemnation to offer 

only love and consolation: “Etta launched softly to herself as she climbed the steps toward the light and the love 

and the comfort that awaited her” (TWBP 74). The friendship between Mattie and Etta exemplified the 

sustaining power of the female bonding. When the relationship and love between man and woman was failed, 

the friendship between two females was still there which provided light and love to Etta in the form of Mattie’s 

friendship.  

Mattie proved to be a great mother for Ciel (Lucielia Louis Turner) who was Miss Eva’s granddaughter. Ciel 

was married with Eugene and she had a daughter, Serena. Ciel’s married life proved to be a failure and 

misfortune for her that brought the death of her daughter and the abortion of her second child. In her life, 

Eugene being a husband became a source of her grief. After Serena’s death, Ciel found herself all alone. During 

her deepest depression, Mattie brought forth as a healer and comforted Ciel as she knew that “words alone are 

not going to be her salvation” (Whitt 40). She released her enormous grief by rocking and bathing her: 
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Ciel moaned. Mattie rocked….Mattie rocked her out of that bed, out of that room, into a blue vastness just 

underneath the sun and above time. She rocked her over Aegean seas so clean they shone like crystal, so clear 

the fresh blood of sacrificed babies torn from their mother’s arms and given to Neptune could be seen like Pink 

froth on the water…. She rocked her into her childhood and let her see murdered dreams. And she rocked her 

back, back into the womb, to the nadir of her hurt …. (TWBP 103) 

 

Through her maternal actions, Mattie attempted to heal the wounds of Serena’s death in the heart of Ciel. 

Finally, Ciel recovered with the magical power of love of Mattie. Mattie and Ciel shared a strong bond of 

mother and daughter similar to that between Mattie and her son, Basil. 

Along with the friendship of Mattie with Etta and Ciel, the other women at Brewster Place also shared a 

bonding to overcome their problems and traumas of their life. The friendship was between Kiswana Browne and 

Cora Lee. Initially, they were not friends. Kiswana met Cora Lee as a neighbor. Cora Lee was a single mother 

struggling to look after her children. She was an unbalanced mothering figure who was obsessed with doll 

babies from her early childhood. Once Kiswana found one of Cora’s sons had been riffling through the garbage 

in search of food. She understood that these children need some kind of intervention. She ultimately decided that 

the children need an outlet for their youthful energy and a cultural experience to satisfy their innate curiosity so, 

invited Cora Lee to bring them to an Afro-centric performance of Shakespeare’s  A Midsummer Night’s Dream. 

After this, Cora Lee was surprised at the response of her children about the play. For the first time since entering 

motherhood, Cora Lee was consumed with new possibilities for her children. Kiswana’s attention and care to 

Cora Lee’s children helped Cora to understand the importance of all her children. 

Besides the relationship of Mattie, Etta, Kiswana or Ciel, there exhibited a notable bonding of Lorraine and 

Theresa who share a Lesbian relationship. Their relationship is the representation of two women’s love, 

partnership and emotional intimacy. Woman is identified through her difference from man within the binary 

gender system. Naylor constructs the relationship between Lorraine and Theresa based on lesbian continuum 

but their relationship made their neighbours uncomfortable. The couple faced not only their neighbour’s 

condemnation but also their own fears and prejudices: “Lorraine believes that she should not have to live in a 

world where her every move in suspect simple because she is a lesbian. Yet Theresa argues that they, as 

lesbians, are very different, mainly because these who define difference are the ones who are in power: 

socially, politically, and economically” (Wilson 51). 

All these black women achieved a profound sense of liberty in the safe harbor of each other’s company. The 

novel climaxes with a utopian portrait of women’s group effort to tear down the brick wall points to a 

revolutionary emphasis for self-determination and the black quest for independence. In this regard, Naylor has 

emphasized on the place of mothers and motherhood as an instruments of empowerment and community uplift. 

The brick wall circumscribing the community’s bounds limited the achievements and aspirations of the 

working-class poor people but Mattie’s vision of a unified community of women heralded the ability to 

transform the inner-city neighbourhood into a place of renewal and fulfillment of their dreams. In this regard, 

the tenants’ association’s cryptic slogan “Today Brewster – Tomorrow America” (TWBP 139) repeated the 
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collective desires and efforts of Brewster’s coloured daughters to achieve an expanded sphere of influence that 

traversed the narrow boundaries delimiting the community and its residents. 
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