ISSN (Print) : 2277-7261
ISSN (on-line) : 2278-3857

YNTERNATIONAL JOURNAL OF SCIENCE,
SPIRITUALITY, BUSINESS & TECHNOLOGY
_ (UISSBT)

Vol. 5, No. 2, August - 2017

’

www.ijssbt.org

BAMBHORI, JALGAON

SHRAM SADHANA BOMBAY TRUST'S
COLLEGE OF ENGINEERING & TECHNOLOGY, BAMBHORI, JALGAON (INDIA)




~ R
PRATIBHA

INTERNATIONAL
JOURNAL OF SCIENCE,
SPIRITUALITY,
BUSINESS & TECHNOLOGY
(1JSSBT)

L A

Vol. 5, No. 2, August - 2017

ISSN (Print) : 2277-7261
ISSN (on-line) : 2278-3857

www.ijssbt.org

EDITOR(s) - IN - CHIEF:
Prof. Dr. Kishor S. Wani
Prof. Dr. Sanjay P. Shekhawat




Smt Pratibha Devisingh Patil
Former President of India

Our inspiration
to impart Quality Education for
societal development

PRATIBHA

INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY, BUSINESS & TECHNOLOGY

Vol. 5, No. 2, August - 2017 | ISSN (Print) : 2277-7261 | ISSN (On-line) : 2278-3857




PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE,
SPIRITUALITY, BUSINESS AND TECHNOLOGY (IJSSBT)

Pratibha: International Joumal of Science, Spirituality, Business and Technology
(IJSSBT) is a research journal published by Shram Sadhana Bombay Trust’s, COLLEGE Of
ENGINEERING & TECHNOLOGY, Bambhori, Jalgaon, MAHARASHTRA STATE, INDIA.
Founder Chairperson of the college is Honourable Sau. Pratibha Devisingh Patil, the former
President of India.

College is awarded as Best Engineering College of Maharashtra State by Engineering Education
Foundation, Pune in year 2008-09.

The College has ten full-fledged departments. The Under Graduate programs in 4 courses
are accredited by National Board of Accreditation, All India Council for Technical Education,
New Delhi for 2 years. QMS of the College conforms to ISO 9001:2008 and is certified by
JAAZ under the certificate number: 1017-QMS-0117.The college has been included in the list of
colleges prepared under Section 2(f) of the UGC Act, 1956 vide letter number F 8-40/2008
(CPP-I) dated May, 2008 and 12(B) vide letter number F. No. 8-40/2008(CPP-I/C) dated
September 2010.UG courses permanently affiliated to North Maharashtra University are: Civil
Engineering, Chemical Engineering, Computer Engineering, Electronics and Telecommunication
Engineering, Electrical Engineering, Mechanical Engineering, Information Technology. Two
years Post Graduate courses are Computer Engineering (Computer Science and Engineering) and
Electrical Engineering (Electrical Power System). Civil Engineering Department, Mechanical,
Biotechnology, Electronics and Telecommunication Engineering and Chemical Engineering
Department laboratories are recognized for Ph.D. Programs. Spread over 25 Acres, the campus
of the college is beautifully located on the bank of river Girna.

The International Journal of Science, Spirituality, Business and Technology (IJSSBT) is
an excellent, intellectual, peer reviewed journal that takes scholarly approach in creating,
developing, integrating, sharing and applying knowledge about all the fields of study in
Engineering, Spirituality, Management and Science for the benefit of humanity and the
profession.

The audience includes researchers, managers, engineers, curriculum designers
administrators as well as developers.



EDITOR(s)-IN-CHIEF

Prof. Dr. K. S. WANI,

M. Tech. (Chem. Tech.), D.B.M., Ph. D.

LMISTE, LMAFST, MOTAI, LMBRSI, LMIIChE

Principal,

S.S.B.T.’s College of Engineering and Technology, Bambhori, Jalgaon
Mobile No. +919423774254

Phone No. (0257) 2258393, Fax No. (0257) 2258392

Email id: wani.kishor@gmail.com

Prof. Dr. SANJAY P. SHEKHAWAT

Ph.D. (Mechanical Engineering)

Professor and Head,

Department of Mechanical Engineering,

S.S.B.T.’s College of Engineering and Technology, Bambhori, Jalgaon
Mobile No. +91 9423621653

Phone No. (0257) 2258393, Fax No. (0257) 2258392

Email id : spshekhawat@rediffmail.com

Web Address : www.ijssbt.org/com

Journal Indexing

N N’
COSMOS
. IMPACT FACTOR
COSMOS IMPACT FACTOR
Aademic
Resource
Indey
e




PUBLICATION COMMITTEE

Prof. Dr. SANJAY P. SHEKHAWAT
Professor and Head,
Department of Mechanical Engineering,

Mr. SUHAS M. SHEMBEKAR
Assistant Professor
Department of Electrical Engineering

RESEARCH REVIEW COMMITTEE

Dr. K. S. Wani

Principal,

S.S.B.T.’s College of Engineering and Technology,
Bambhori, Jalgaon

Dr. M. Husain
Department of Civil Engineering

Dr. L.D. Patil
Department of Bio-Technology

Dr. K.S. Patil
Department of Applied Science

Dr. V.R. Diware
Department of Chemical Engineering

Dr. S.R. Suralkar
Department of Electronics & Telecommunication
Engineering

Dr. P. V. Thakre
Department of Electrical Engineering

Dr. S.B. Pawar
Department of Civil Engineering

Dr. M.P. Deshmukh
Department of Electronics & Telecommunication
Engineering

Dr. S.D. Suryawanshi
Department of Mechanical Engineering
B.S. Deore, College of Engineering, Dhule

Dr. S.I. Kolhe
Department of Mechanical Engineering
J.T. Mahajan, College of Engineering, Faizpur

Dr. S.P. Shekhawat
Department of Mechanical Engineering

Dr. G. K. Patnaik
Department of Computer Engineering

Dr. P. J. Shah
Department of Electrical Engineering

Dr. U. S. Bhadade
Department of Information Technology

Dr. V. S. Rana
Department of Business Administration

Dr. H.A Salunkhe
Department of Business Administration

Dr. R.A. Modiyani
Department of Business Administration

Dr. K.P.Adhiya
Department of Computer Engineering

Dr. P.G. Damle
Department of Mechanical Engineering

Dr. R.B. Barjibhe

Department of Mechanical Engineering

S.S.G.B. College of Engineering and Technology,
Bhusawal

Dr. V.U. Edlabadkar
Department of Applied Science
PES Modern College of Engineering, Pune

Dr. R.N. Khairnar
Chartered Accountant, Jalgaon



PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE,
SPIRITUALITY, BUSINESS AND TECHNOLOGY

(IJSSBT)
Table of Contents

Volume 5, No. 2, August 2017

1)

2)
3)
1)
5)

6)

7

8)

9)

A study on book-to-market ratio of selected companies listed with NSE for finding
undervalued and overvalued shares with reference to power sector 01

Web application mining tool by integrating pattern mining with graph theory 05
A Duplicate File Finder System 10
Experimental investigation of molten salt in concentrated solar power system 15
Internet of Things for Smart Cities 22

Transmission & Tribological Consideration in Human Powered Electric Generator:
A Critical Review 31

Experimental, analytical and numerical study of energy absorption properties of
Aluminium crush boxes with and without buckling initiators (axial loading) 35

Experimental study of conventional and geopolymer mortar 43

Myths and Reality of Goods and Service Tax (GST): A Study 47



EEID T
BAMBHORIJALOAGN

PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY, BUSINESS
AND TECHNOLOGY (IJSSBT), Vol. 5, No. 2, August 2017
ISSN (Print) 2277-7261

o
A g

A Study on Book-to-Market ratio of selected companies listed with NSE for
finding undervalued and overvalued shares

with reference to power sector

Dr. S Poornima' and Ms.R Bhuvaneswari’

1) Associate Professor, Department of Business Administration, P.S.G.R Krishnammal College for Women,

Coimbatore

2) *M.Phil (FT) Research Scholar, P.S.G.R Krishnammal College for Women, Coimbatore
Email: buva22@gmail.com
*Corresponding Author

ABSTRACT :

India is one of the fastest emerging economies of
the world, with an average GDP growth rate of
around 7.0% over the last few years. It has
emerged as the world's fastest growing wealth
creator, recognitions to its floating stock market
and higher earnings. The name “stock market”
when comes into the mind, everyone has a
different opinion. One feels that it is risky to
invest in the stock market, others may perceive
that it is a game of gambling. Many of the
investors may feel that it is a great opportunity to
make profits in the stock market. The opinion
differs from person to person and investor to
investor. One has to develop a bird’s view over the
stock market, and analyse every factor with tools
and techniques so that they may not go wrong in
the investment decisions. The present study aims
to analyse the Book-to-Market ratio of selected
companies listed with NSE for the five financial
years from 2010 to 2014. This study aims to show
that investors can build a stronger value portfolio
by using simple historical financial performance.

Keywords: Book value, Market value, Book-to-
Market Ratio, Stock Market

I. INTRODUCTION

Investment is the sacrifice of certain present value for
an uncertain future reward. Generally Investment
means the use of money in the hope of making more

money. Further, investment decision-making has not
only to be endless, but rational too. Broadly speaking,
an investment decision is a trade off between risk and
return. The capital market is a good source of
investment where various types of securities like
equity shares, preference shares, debentures, bonds
etc. are traded. Most commonly equity shares are
traded and investments are huge. Investment
management is necessary for attaining profits at
lower risk. Hence the Book-to-Market Ratio helps the
investors to find undervalued and overvalued shares
and to select the right shares in the stock market.

BOOK-TO-MARKET RATIO

The book-to-market ratio helps the investor to
identify undervalued or overvalued securitiesby
taking the book value and dividing it by market
value. The Book value is calculated by deducting all
the liabilities of a company from its total assets (as
depicted in the balance sheet). It is the total value of
the company's assets that equity shareholders would
theoretically receive if a company were to be
liquidated. Market value is based on the price of its
stock and it is determined in the stock market through
its market capitalization. In basic terms, if the ratio is
above 1 then the stock is high Book-to-Market
Ratio/undervalued; if it is less than 1, the stock is low
Book-to-Market Ratio /overvalued.

Book “alue of Firm
Book to Market =

Market Yalue of Firm

<
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II. REVIEW OF LITERATURE

Fama and French (1995) attempted to show that
value stocks (high book/market) are significantly
outperformed growth stocks (low book/market).
The average return of the highest book/market
decile is stated to be one percent per month
higher than the average return for the lowest
book/market decile.

Dhatt et al., (1999) examined the relationship
between stock returns and potential explanatory
factors in Korea during 1982—1992. Their results
showed that book-to-market ratio has the
greatest explanatory power for stock returns and
it indicated superior returns for value stocks.
Their findings strengthen the international
evidence of the role of the book-to market ratio
in explaining stock returns by demonstrating its
significance even in the segmented Korean
market.

Piotroski (2000) examined whether a simple
accounting based Fundamental  Analysis
strategy, when applied to a broad portfolio of
high Book to Market firms, can shift the
distribution of returns earned by an investor. The
research showed that the mean returns earned by
a high Book to Market investor can be increased
by at least 7.5% annually through the selection
of the financially strong high Book to Market
firms.

III. OBJECTIVES OF THE STUDY

1. To measure the Book Value of shares
for selected companies.

2. To measure the Market Value of shares
for selected companies.

3. To calculate the Book-to-Market Ratio

4. To identify the undervalued or
overvalued shares.

IV.METHODOLOGY

The current study is contemplated after
thoroughly reviewing the above mentioned
literature. The study is based on the secondary
data. The period covered for the study is five
financial years from 2010 to 2014 and 5 selected
NSE companies from Power sector. At the first
instance Book value and Market value of the
five companies for the five financial years are
taken and then to calculate the Book-to-Market
ratio. The Average Book-to-Market Ratio is
above one, it is said to be undervalued shares

and if it is below one it is treated as overvalued
shares.

V. ANALYSIS AND INTERPRETATION

1. ADANI POWER LTD

TABLE NO.1 - BOOK VALUE & MARKET
VALUE OF ADANI POWER LTD

YEAR BOOK MARKET | BM
VALUE VALUE RATIO

2010 26.60 115.95 0.23
2011 29.00 112.80 0.26
2012 27.65 68.30 0.40
2013 19.43 40.65 0.48
2014 27.11 48.65 0.56
AVG

VALUE | 25.96 77.27 0.39
Interpretation:

The average Book-to-Market Ratio of the Adani
Power Ltd is 0.39 which shows that the shares
are overpriced since it has the value of below 1.

2. GUJARAT INDUSTRIES POWER CO
LTD

TABLE NO.2 - BOOK VALUE & MARKET
VALUE OF GUJARAT INDUSTRIES
POWER CO LTD

YEAR BOOK MARKE BM
VALUE T RATIO
VALUE

2010 82.38 121.00 0.68
2011 90.25 92.50 0.98
2012 95.17 66.70 1.43
2013 106.72 74.25 1.44
2014 116.08 65.75 1.77
AVG

VALUE 98.12 84.04 1.26
Interpretation:

The average Book-to-Market Ratio of the
Gujarat Industries Power Co Ltd is 1.26 which
indicates that the shares are underpriced since it
has the value of above 1.

3. RELIANCE POWER LTD
TABLE NO.3 - BOOK VALUE & MARKET
VALUE OF RELIANCE POWER

YEAR | BOOK MARKET | BM
VALUE | VALUE RATIO
2010 58.69 149.50 0.39
2011 56.67 129.70 044
2012 5740 116.90 0.49
2013 59.98 61.55 0.97
2014 60.17 70.35 0.86

*
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AVG
VALUE | 58.58 105.60 0.63

Interpretation:

The average Book-to-Market Ratio of the
Reliance Power Ltd is 0.63 which infers that the
shares are overpriced since it has the value of
below 1.

4. CESCLTD

TABLE NO4 - BOOK VALUE & MARKET

VALUE OF CESC LTD

YEAR BOOK MARKE | BM
VALUE | T RATIO

VALUE

2010 263.94 382.40 0.69

2011 344.52 311.05 1.11

2012 388.68 272.15 143

2013 435.06 264.80 1.64

2014 486.31 500.45 0.97

AVG

VALUE | 383.70 346.17 1.17

Interpretation:

The average Book-to-Market Ratio of the CESC
Ltd is 1.17 which indicates that the shares are
underpriced since it has the value of above 1.

5. ORIENT GREEN POWER COMPANY
LTD

TABLE NO.5 - BOOK VALUE & MARKET
VALUE OF ORIENT GREEN POWER

COMPANY

Interpretation:

The average Book-to-Market Ratio of the Orient

YEAR BOOK MARKET | BM
VALUE | VALUE RATIO

2010 9.61 44.90 0.21

2011 2421 2545 0.95

2012 24.10 12.74 1.89

2013 23.76 14.08 1.69

2014 19.81 9.34 2.12

AVG

VALUE | 20.30 21.30 1.37

Green Power CompanylLtd is 1.37 which shows
that the shares are underpriced since it has the
value of above 1.

VI. FINDINGS

% The average Book-to-Market Ratio of
the Adani Power Ltd is 0.39

% The average Book-to-Market Ratio of
the Gujarat Industries Power Co Ltd is
1.26

% The average Book-to-Market Ratio of
the Reliance Power Ltd is 0.63

+ The average Book-to-Market Ratio of
the CESC Ltd is 1.17

+ The average Book-to-Market Ratio of
the Orient Green Power Company Ltd
is 1.37

VII. SUGGESTIONS

The investors are recommended to buy the
following companies share which is underpriced.
¢ Gujarat Industries Power Company Ltd
% CESCLtd
¢+ Orient Green Power Company Ltd
The investors are suggested to sell the following
companies share which is overpriced.
¢ Adani Power Ltd

+» Reliance Power Ltd
VIII. CONCLUSION

The present study attempted to explain that how
to calculate Book-to-Market Ratio and also its
importance among investors. It helps the
investors to identify undervalued and overvalued
shares traded in the stock market. This study
covered only in Power sector, like that investor
has to analyse the sharesof each and every sector
before going to makethe investment. It is
concluded that investors are suggested to invest
undervalued shares compared to overvalued
shares. At the same time, investors should
analyse and confirm that those undervalued
shares are fundamentally strong or not by using
Fundamental Analysis.
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ABSTRACT :

Today, web usage mining plays an important
role in analyzing and improving performance
of web based applications and also 90 percent
application belong to web-based application.
In this paper first, concept of web usage
mining is introduced. Improved AprioriAll
algorithms is discussed which is the base
algorithm for the proposed tool along with its
limitation. The enhanced approach is
discussed which integrates sequential pattern
mining with graph theory. Secondly, design of
web usage mining tool with superior
approach is discussed. Implementation details
of the tool are discussed along with the
results. The last part covers how the raw
result from the proposed tool can be further
visualized and analyzed wusing new
technologies like D3.js and Neo4j.

Index Terms—Web-based Application, Web
usage mining, Improved AprioriAll

I. INTRODUCTION

Due to uses of high availability and
affordability of internet services, there is
exponential growth in number of users accessing
web based application services. This leads to
large number of business opportunity in internet
world. The service provider, who can exactly
understand what users want and how users
behave, will eventually succeed. In order to
understand user activities, web usage mining can
be used. The input for web usage mining is
server side log files. Whenever user uses a web
service, a log file stores that action. The
following section describes some concepts of
web usage mining.

II. WEB USAGE MINING

Web usage mining is a sub branch of web
mining, in which various data mining techniques
are applied on server side log files to mine
important usage patterns ” Whenever a user
makes any request on internet, an entry is
created in server side log file of that

corresponding web application. The entry may
contain attributes like IP address of user, date
and time stamp of request, status of request,
protocols used etc. Along with this, links of
images, videos, documents, entries made by web
crawlers/ spiders etc are also stored. This makes
log file very bulky and it is nearly impossible to
use such files directly for data mining.

Web usage mining is subdivided into three
sub phases: Log file preprocessing, Pattern
mining, Pattern visualization and analysis [®.
These steps are discussed below.

A. Log File Preprocessing

As discussed above, log file contains large
amount of unwanted data like links of images,
docs, entries of crawlers etc. These unwanted
links do not add any value in pattern extraction
phase and hence must be removed. The
preprocessing phase aims to remove such
unwanted links.

B. Pattern Mining

In this phase, different types of data mining
algorithms are applied on a pre-processed log
file in order to extract usage patterns.

C. Pattern Analysis and Visualization

As result obtained from pattern mining
phase is very difficult to analyze, it must be
converted into different graphical charts. This
phase converts such raw results into graphical
form. This helps web analyst to effectively
understand the user’s behavior.

In this paper, focus will be on pattern
mining phase and implementation details of
web usage mining tool. Pattern mining can be
done using three techniques: association rule
mining (finding groups of pages being accessed
together), clustering (finding groups of users
with same behaviour), and sequential pattern
mining (finding path in which user access web

pages).

*
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III. RELATED WORK

Lot of work has already been done on web
usage mining. There are many algorithms
which can be used in pattern mining phase.
Some of the most commonly used algorithms
are: Free span, Apriori, Prefix span etc. Each of
these algorithms has their own parsing
techniques to extract usage patterns from the
log file.

For the proposed tool, Improved AprioriAll
algorithm is used. The main advantage of using
this algorithm over other algorithms is that it
significantly reduces number of redundant item
sets, hence improving performance. The
algorithm which was originally proposed in ¥
is discussed as follows.

Input to Algorithm

U= {UBI, UB2...., UBi} -> set of Web
users

D= {stl, st2...., sti} -> set of session ids
sorted according to UserID

S -> Minimum support

Output: Sequential patterns fulfilling support
criteria

IMPROVED APRIORIALL ALGORITHM

D=sort D on UserID and time of first page
reference in each session;

L1 with UserID =

{large 1-itemsets}; For

(k=2; Lk-1! = null;

k++) do Begin

Ck=Apriori-gen (Lk-1, U); /new
candidate set For all transaction ti
D do Begin

Ci = subset (Ck, ti);
For all candidate ¢ Ci do
c.count++;
End
Lk={c
k|c.count>S};//S:sup
port End
Find maximal reference sequences from L;

Procedure Apriori-gen (Lk-1, S, U)
Ck=null,
For each itemset Li Lk-1
For each itemset Lj Lk-1

Begin
If Li and Lj has same U
Begin
C=Li join Lj;
If has infrequent-subset(c, Lk-1)
Delete c;
Else
Add c to Ck;

end
End
Return Ck;

Explanation: The precondition for Improved
AprioriAll algorithm is that the input log file
should be sorted and grouped into sessions of
each unique user. Each unique user is identified
using IP address field from the log file.

During first iteration, the algorithm finds
one large 1-item set. This item set contains all
unique links present in web application. In
subsequent iterations, item sets are grouped to
generate candidate sets satisfying given support
criteria. The improvement of this algorithm as
stated above is that this eliminates redundant
candidate sets by crossing candidate sets having
same UserID. This significantly reduces size of
candidate sets and hence reduces number of
scanning databases.

Visualization constraint: The algorithm gives
sequential patterns satisfying support criteria as
an output. But just knowing access patterns is
not enough. Attention must also be given to least
visited links; as such links consume unnecessary
space and does not add any value to the web
application. In order to overcome this limitation,
graph theory can be integrated with to be had
improved AprioriAll algorithm. The end result
will show entire usage analysis of the web
application.

Improvement: In order to properly visualize
entire access patterns, directed tree structure is
used. Directed tree have two main mechanisms:
nodes and links. Root node of the tree represents
home page of the web application whereas all
other subsequent nodes will represent subpages
present within the web application. Links
represent how pages are linked to each other.
Links help to represent the path which
determines how the web pages are being
accessed. The following Figure 1 shows the
probable output of new approach.

*
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Figure 1 Probable Output of New Approach

IV. WEB USAGE MINING TOOL
ARCHITECTURE

The following Figure 2 shows architecture of
proposed web based application usage mining
tool.

Web Server Raw Log File

[ Cleaning of Data ]

User Identification
Using session

Preprocessed Log File Data Preprocessing

Sequential

Pattern Mining
& Graph Theory

o Pattern
Fattern mining

Mining

< b

Visualization and Pattern Visualization
Future Access and Analysis

Figure 2 Architecture of Web Usage Mining
Tool

As seen from the architecture, the WUM tool
is constructed in three phases. The
implementation detail of each phase is discussed
in following section.

A. Data Preprocessing

Input for this phase is server side raw
log file. The following Figure 3 shows
screenshot of entries in log file

222.64.146.118 - - [19/Jun/2005:06:44:17 +0200] "GET
[wximages/wiwidgets02-small.png HTTE/1.1" 200 12468
"http://blog.vckbase.com/bastet/" "Mozilla/4.0 (compatible; MSIE
6.0; Windows NT 5.1; SV1; TencentTraveler )"

218.84.191.50 - - [19/Jun/2005:06:46:05 +0200] "GET
[wrinages/wiwidgets02-small.png HTTE/1.1" 200 12468
"http://blog.vckbase.com/bastet/" "Mozilla/4.0 (compatible; MSIE
6.0; Windows NT 5.1)"

202.201.245.20 - - [19/7un/2005:06:47:37 +0200] "GET
[wximages/wxwidgets02-small.png HTTE/1.1" 200 12468
"http://blog.vckbase.con/bastet/" "Mozilla/4.0 (compatible; MSIE
€.0; Windows NT 5.1)"

138.243.201.10 - - [19/7un/2005:06:48:40 +0200] “GET /wiki.pl?
Hxilidgets Bounties HTTR/1.1" 200 8873
"http://wi.wxwidgets.org/toolbar.htn" "Mozilla/5.0 (Windows; U;
Windows NT 5.1; en-GB; rv:1.7.7) Gecko/20050414 Firefox/1.0.3"
68.251.52.253 - - [19/Jun/2005:06:50:49 +0200] "GET /wiki.pl?
Wxiildgets Compared To Other Toolkits HTTR/1.1" 200 19476
"http://www.qgoogle.con/searchq=wxilidget tdesigner" "Mozilla/5.0
(Windows; U; Windows NT 5.1; en-US; rv:1.7.8) Gecko/20050511
Firefox/1.0.4"

Figure 3 Sample Data for Extended Log File from
W3C

As discussed earlier, log file contains large amount of
unwanted links which does not add any value in
pattern mining phase, hence must be removed. The
proposed tool is constructed for W3C Extended log
file using PHP. Each link in W3C Extended log file
starts with IP address of the user. Initially all the links
which contains extension links like .png,

Jpg, .gif, doc etc are removed. Next, all style
sheet files having extension .css are removed
followed by removal of links created by web
spiders. The links of web spiders can be easily
identified by using web site topology. Once all
such links are removed, the size of log file
reduces by 90%.

Next step in preprocessing phase is to
identify unique users. Each user can be
uniquely identified by considering [P
address field from log entry. Once user is
identified, session is identified for that
particular user. Session contains set of links
those are visited within a time interval. Here
threshold value for a session is considered.
If user is inactive for more than 45 minutes,
it is considered as a new session for that
user. The end result of this phase is pre-
processed log file where links from log file
are grouped by sessions of each unique user.

B. Pattern Mining
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In this phase, Improved AprioriAll algorithm
is applied on pre-processed log file. Initial
Support must be specified before running this
algorithm. Support is total number of unique
users visiting same link. During each iteration,
item sets are generated. At this step, directed tree
generating algorithm is injected in every
iteration. The directed tree generating algorithm
is given as follows.

The root node of the tree will be home page
of the web application.

Let Ri be the current request link and Rj be
the next request link
For each Ri in session

IfRj is not there in tree
Create a link new link pointing from Ri to Rj
with solid line along with support count.
Else

Continue.

So during each iteration, a new level of tree
will be generated. When the algorithm is
terminated, a tree structure is generated which
not only shows most frequently accessed
patterns but also the least frequently visited
links. The tree structure gives overall view of
how the web application is being accessed by
the users.

C. Pattern Visualization and Analysis

The above result helps web analyst to
analyze how the entire web application is being
used by the users. The analyst can bring
resources which are more frequently visited by
users to higher level of tree. This will reduce
efforts of users to access it. Also web analyst can
focus on least visited links, which can be
removed to free up web space which ultimately
improves web application performance. The
above base result can further be converted into
more detailed charts like pie charts, bar chart,
scatter plot etc using Opensoure libraries like
D3.js, CanvasJS etc.

Neo4j that is a graph database can also be
used during tree plotting phase. Neodj have
capability to define value to relations [links] in
the tree structure. Using this feature, different
queries can be executed to derive various
inferences about user’s behaviour.

V. CONCLUSION

Web based application usage mining
techniques plays an important role in analyzing
and improving performance of web based
applications. At first concepts of web usage

mining were discussed. Improved AprioriAll
algorithm was explained along with its
constraint with respect to visualization. Newly
approach is discussed which combines
chronological pattern mining with graph theory.
In the second part, architecture and
implementation of web usage mining tool was
discussed along with the results. On other hand
the proposed tool helps the web analyst to
visualize entire website usage in one go but there
are still many boundaries to it. Now a day, the
size of log files is very enormous, so it will be
difficult to use such huge files directly on single
client due to hardware restrictions. Here
concepts of distributed file processing using
Hadoop can be used along with this tool to
control such enormous files.
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ABSTRACT:

Growth of electronics in past couple of years
resulted in increase in computation powers,
storage which demand to cope in different
computational algorithms. With this there is
almost lot of storage space provided in
computers and there is no worry for the user
to paste huge amount of files in computer
hard drives. However this advantage has one
drawback in which many times user is not
aware about number of files are copied by the
users are duplicated. In this paper we have
focused on the techniques by which we can
find duplicate files present on the computer
drives or any other removable storage device.
We propose file detection systems to give an
indication to users about how many duplicate
files are present which may have either
similar name or similar contents. The key
idea of this system is to monitor files in a
given directory or drive periodically or at
user’s discretion and check similar files in the
storage system so as to save the space by
proving option to the user to delete the
duplicate files. In this work, different
attributes such as file name, file size, file
checksum, file content etc. will be considered
while searching duplicate files. Content based
file searching will give accurate results.
Contents of files will be compared byte by
byte or by having check on samples of chunk
of bytes in the files at different locations. The
later method is time efficient as it will not
scan the whole file resulting savage of time.

Keywords: Checksum, duplicate.
[. INTRODUCTION

We all know the value of hard drive storage
space. Hard drive of a computer is the primary
storage area used to store information and if
there are duplicate files stored on your hard
drive, then you are definitely wasting the
precious space. Because of such type of
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duplicate files storing on hard drive, you may
run out of memory space which creates a great
problem for you and may your system gets slow
down in its performance. Hence it is necessary to
find and delete all those files which are having
the same contents. Finding duplicate files
manually in your hard drive is not an easy task
as it takes a lot of time and effort, and also it
could be risky as you may delete an important
file by mistake. But with the help of automated
tools, you can easily find all the duplicate files
that are dwelling on your hard drive very easily.
Remo more tool is best software which is
perfectly programmed to identify duplicate files
in hard drive of a computer. Generally it has
found that on your computer there exist more
than one file having same name and same
content. Such files should be identified and
deleted from hard drive to free memory space
occupied by duplicate file. More suites are one
perfect software which is developed with many
options to find the duplicate files. It scans the
selected folder or drive and if there are two files
with same content, then it will help you to delete
one of them and retains one in one click. It has
got a special algorithm which performs rigorous
scanning of folders and compares the content of
two files even if they have same names to make
sure whether they are having different
information or same.

With the help of Remo more software, you can
set searching criteria for searching the files. It is
capable of searching various types of files
including Words, Access, Excel and so on. This
tool produces a detail report after fast scanning
and let you make choice which file you want to
delete and which to skip. It has a user friendly
interface which makes it easy to use. It has
flexible search criteria which helps user to
customize search and helps in fast scanning.
This software can identify duplicate files in all
kinds of storage devices including USB drive,
flash drive, iPod and digital camera. In addition,
duplicate file finder also helps you to improve
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your system performance by deleting
unnecessary files and freeing memory space for
further use. And as a computer user you will no
longer need to confuse for finding right files on
the hard drive. More suites are totally safe and
secure and there is no risk in using it. This is
why; it is the first choice for most of the users
for finding the duplicate file.

If you often find that you create duplicate files as
you rename or use files in another context, or
just backup more than you had intended,
Duplicate File Finder help you find and/or delete
these duplicates and regain the storage space
they previously occupied. Judging from some of
the recent comments, it would appear that some
cautions should be noted before using this type
of software. One might also note that with the
cost per gigabyte rapidly decreasing, redundancy
is no longer such a bad thing.

Don't ever just blindly run the program, find all
the duplicates and then click "remove". This can
be disastrous in the sense that even though
filenames are the same, the content is sometimes
different. For example, you may have multiple
icons with the same name, but of differing sizes;
or you may have a photograph that has been
modified when placed in a different folder but
retains the same filename. Don’t scan too much
at once. A complete scan of drive C: would not
be smart. However, scanning a few related
folders at one time is much more efficient and
the results less overwhelming. Despite the best
software, human intelligence may still have to be
used. It is best, like eating an elephant, to take
one bite or one small scan at a time.

II. OBJECTIVES

In duplicate file finder process most of technique
involves some standard hashing algorithm.
Hashing algorithm act as one way encryption
process that generate signature of document on
which it is applied i.e. each document will
generate a unique hash. For duplication detection
hash values of files are compared between. If
both files are with same hash it indicates that file
content are same thus duplicate. Also combined
with strong light weight hashing function we are
going to use all the attributes that define the
current duplicate file search. These attributes
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include the current filter criteria (such as
filename, masks, etc.), search paths, exclusion
folders, file matching methods, visible duplicate
result report columns, and more. In this paper we
propose following methods to find duplicate
files in the directory or folder.

A. Checksum Search

Search the selected drive or folder for duplicates
that match by file name, extension, size and 128
bit content checksum. It is quick with a good
degree of accuracy.

B. Matching of Files based on Contents with
Different Extension.

In this search is performed in selected drive(s) or
folder(s) for duplicate files that match files by
their contents as a whole byte by byte having
different extensions. In this method we compare
byte by byte and see if file match occurs. There
will be increased accuracy to find out duplicate
file with different extensions.

C. Content based Search

It will be done byte by byte and by taking
samples of chunks of bytes at different
predetermined locations in the files. Byte by
byte content matching is slower as it needs to
scan the complete file. However second method
of completion is time efficient as few bytes will
be compared.

The overall objectives of this paper are
*Find all types of duplicate files
*Accurate search of files and deletes them
*Delete and rename of duplicate files

*Compare files by their content and lets you
preview any files

*Manage your documents, photos, songs, movies

III. ANALYSIS AND SYSTEM
ARCHITECTURE

Duplicate File Finder is a powerful tool to search
for file duplicates on your computer. It can find
duplicates of any files: text, binary, music or
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image. Algorithms used in the program allow for
quickly analyzing of content of small and large
files. The following criteria can be used search
for duplicates: filename, file size, or file content.
For multimedia files (MP3, OGG, WMA), the
content of the following tags can be also
analyzed: "Artist", "Album", "Title" and

"Comment".
E Sy

Comparision Attribute
File Selection
<

Figure 3.1: System Architecture

If you store hundreds or even thousands of
documents, pictures, photos, music and video
files, we often feel in doubt: it seems that we
already have these file, but where?. Duplicate
File Finder is here to help us. This program is a
powerful yet easy-to-use tool for searching for
file duplicates. It avoids wastage of our time
browsing through directories to find duplicates,
just leave this to this program, it will do it for us.
However it is our duty to decide what to do with
the found duplicates (copy, delete, move etc).

Duplicate file finder analyzes the contents of our
hard drive and we are able to see how many
identical files we have. We can free disk space
by deleting duplicates, but we need to be careful.
This paper is based on tool that lets

*Find files with same contents, same name.
*Find duplicate pictures, videos, songs etc.
*Works with removable media devices.

*Search local PC and over network.
*Identify and recover wasted disk space.
*Increases free space on laptops and memory
disks.
*Reduce files searching time.

IV. WORKING OF ALGORITHM
SHA-3 Algorithm

1. Append padding bits

File is “padded” with a 1 and as many 0’s as
necessary to bring the content length to 64 bits
less than an even multiple of 512.

2. Append Length

64 bits are appended to the end of the padded
contents. These bits hold the binary format of 64
bits indicating the length of the original file

3. Prepare Processing Functions

SHAI1 requires 80 processing functions defined
as:

f(t;B,C,D) = (B AND C) OR ((NOT B) AND
D) (0<=t<=19)
f{t;B,C,D)=B XOR C XOR D
39)

«f(t;B,C,D) = (B AND C) OR (B AND D) OR
(C AND D) (40 <=t <=59)

f(t;B,C,D)=B XOR C XOR D (60 <=t<=179)
4. Main loop

for i from 0 to 79

if 0 <i< 19 then

if = (b and ¢) or ((not b) and d)

k=0x5A827999

elseif20<i1<39

f=bxorcxord

k = 0x6ED9EBALI

else

if40<i<59

f= (b and c) or (b and d) or (¢ and d)
k=0x8F1BBCDC

elseif 60 <i<79

f=bxorcxord

k=0xCA62C1D6

temp = (a leftrotate 5) + f+ ¢ + k + w[i]

e=d

(20 <=t<=

d=c

¢ =Db leftrotate 30
b=a

a=temp

V.RESULTS

Specify selection lists in section pane. The first
list (“Search in folders”) must contain the list of
folders where you want to search for duplicate
files. The second list (“Exclude folders”) must
contain the list of folders, which you want to
exclude from search. The following hotkeys
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work in both lists: [Ins] add a folder to the list,
[Del] delete a folder form the list, [Enter] select
another folder. When leaving the program, the
content of these lists is preserved and will be
restored at the next program startup.

We have selected one directory containing
some files present in the form of jpg, text, pdf,
mp3, word. Now we can check the duplicate
files from that shown in figure 8.1, where two
files having the same contents have selected
with different file name. After running through
the code we see both files are matching.

@ o e e s s

Logical Contains

There are certain cases in which message is
logically same but physically different.
Following is the example of this case. Consider
two text files fl.txt and f2.txt. However their
contents are not physically same but logically
same. In such cases present work scenario is not
able to handle this but we can extend this work
to show that the files are duplicate.

gt saeca

*

Figure 5.4: Results
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Fig 5.5: Contain of fl .txt
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Fig 5.6: Contain of f2.txt

CONCLUSION

Duplicate file finder system acts as tool to search
duplicate files on given drive or directory.
Searching duplicate files as the drive or directory
is necessary for user perspective as he wants to
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save the space. Also many a times user may
have created several versions of same file which
may lead to the confusion.

By using this system user gets flexibility to
either delete duplicate files, remove, copy, paste
& rename like operations. Due to that we can
save the time of user so it is reducing the
workload.
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ABSTRACT:

Nowadays many scientific and technological
efforts are being devoted to Research and
Development on thermal energy storage for
solar power plants. Abundant use of fossil
fuels to meet ever increasing global energy
demand has put question marks upon the
feasible future of human beings because of
the environmental problems. Solar Thermal
Energy is one of the major technologies
esteemed to replace the fossil fuels. Purpose of
this paper is to investigate molten salt as an
efficient thermal storage fluid. This project
gives insight about the classification and
characterization of molten salts as a thermal
storage fluid. The experimental setup is
developed to test temperature range of
Sodium Nitrate (NaNO;) and Potassium
Nitrate (KNO;) mixtures using Aluminum,
Copper and Iron fins. It is found that using
iron fin (02 Nos) are more efficient i.e.
attained maximum temperatures in minimum
time. These results and successive discussions
will be the useful data for future research.

Introduction

Concentrated Solar Power (CSP) is
considered to be a fairly well developed and low
cost renewable energy technology. The use of
molten salt heat transfer fluid in a CSP system
has several obvious advantages. For instance a
trough plant with salt may be possible to raise
the output temperature to 450-500°C, thereby
increasing the Rankine cycle efficiency for
Conventional steam power plant to the 40%

range.
Solar thermal energy can be stored using
different  techniques. = Technical  options

associated with the storage of thermal energy
have a wide range such as in molten salt. It is
required to investigate heat storage medium to
increase efficiency of concentrated solar power
(CSP) system. The most popular medium is
NaNO3-KNO3 mixture in 60:40 ratios. This
experimental analysis is the one step to analyze
the problem. In this paper we have compiled
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physical property information, either measured
or estimated, on different salt mixtures.

Objectives

* To develop experimental facility.

* To study the thermal storage capacity.

* To study the thermal characteristics of molten
salt in terms of maximum temperature.

* To study the crystallization properties of
molten salts using fins.

* To study the thermal analysis.

Research Methodology

1. Study the working of Concentrated
Solar Power System.

2. Literature Survey of various Thermal
Storage Mediums (TSM).

3. Study of construction and working of
Solar Parabolic Dish.

4. To install parabolic collector, salts,

copper container and the other
accessories required for the
experiments,

9]

Setting up the experimental facility.

6. Note down the temperature reading for
the experimental time period.

7. For different experimental conditions,
different observation charts and plots
are drawn.

8. Result and discussion.

Experimental Setup

The experimental setup consists of solar
parabolic trough, black coated copper container,
thermocouple, salt mixtures, DC Motors,
different types of metallic fins such as copper,
aluminum and iron and the electronic controlling
systems. Mixtures of salts NaNO3 and KNO3 in
the proportion 60%-40% respectively are stored
in copper container which is placed at the focus
of the solar parabolic trough.
When the sunlight rays are incident on the
reflective surface they are reflected and
conveyed to the surface of the copper container
at the curve to heat the salt mixtures and to take
change phase. The parabolic dish made with
highly reflective panels with 0.8 of reflectance
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factor. The reflector cut into small shapes and Relay 1 Relay 2
fixed parabolic which can be turned o ’
conveniently. Experimental set up consist of - £
1. Solar Parabolic Trough
2. DC Geared Motor " PaiEn "
3. Salt Mixtures e
4. Relay -G ®
5. Metallic Strips
7 5-12 Volt DC
Permanent
cocw : W Magnet Motor
N— Rotation Rotation
Figure 3: Relay wiring diagram with
motor
Salt Mixtures:

In our project we use two salts that is Sodium
Nitrate and Potassium Nitrate (NaNO3 and
KNO3) in the composition 60%-40% means to
say that there is a 60% Sodium Nitrate and 40%
Potassium Nitrate. Solar Salt is the most popular
Fig.1: Parabolic dish thermal energy storage medium and has freeing
point of 220°C. Sodium nitrate is the chemical
compound with the formula NaNOj. This alkali
metal nitrate salt is also known as Peru saltpeter
to distinguish it from ordinary saltpeter,
potassium nitrate. Potassium nitrate is a
chemical compound with the chemical formula
KNOs. It is an ionic salt of potassium ions K*
and nitrate ions NO3—, and is therefore an alkali
metal nitrate

Metallic Fins:

High crystallization temperature of the molten
salts is the major challenge occurs during the use
of molten salts as thermal energy storage fluid
because of this thermal conductivity of molten
salts also becomes low and it may choke up the
pipe line in which it is flowing. Thereby
increasing the additional cost of CSP system to
clear the pipeline by external heat. Thus, to
investigate and increase the thermal conductivity
and lowering the crystallization temperature of
the molten salt. For this purpose we used
) ) different metallic fins in the copper container
Fig 2: Copper Container such as copper fins, aluminum fins and iron fin
to investigate the properties of molten salt.

Fig 4: Copper, Aluminium & Iron Fins
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Experimental Procedure Graph: 3.2: Time vs. Temperature (one
Aluminum fin)

From the above graph it is observed that the
temperature gradually increases up to 382°C and

I‘I:‘a\kgtsm:e of salts in a container with composttion of (507 Nav0, & 40% then it decreases gradually‘
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A o S wiah onles o e oy - M e e ol mowro Graph: 3.3: Time vs. Temperature (two
Aluminum fin)
V From the above graph it is observed that the
temperature gradually increases up to 348°C and
Blotting the outcames for results and discussions. then it decreases gradually
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RAAR N Graph: 3.4: Time vs. Temperature (three
Aluminum fin)

From the above graph it is observed that the
temperature gradually increases up to 351°C and
then it decreases gradually.

Graph: 3.1: Time vs. Temperature (No fin)

From the above graph it is observed that the
temperature gradually increases up to 280°C in
and then it decreases gradually.
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Graph: 3.5: Time vs. Temperature (one, two and
three Aluminum fin)

From the above graph it is observed that the
temperature of Aluminum one fin increases up to
382°C, which is greater than the other two
conditions i.e. when there is two and three
Aluminum fins.
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Graph: 3.6: Time vs. Temperature (one Copper
fin)

From the above graph it is observed that the
temperature gradually increases up to 327°C and
then it decreases gradually.
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Graph: 3.7: Time vs. Temperature (two Copper
fin)
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Graph: 3.8: Time vs. Temperature (three Copper
fin)

From the above graph it is observed that the
temperature gradually increases up to 326°C and
then it decreases gradually.
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Graph: 3.9: Time vs. Temperature (one, two and
three Copper fin)

From the above graph it is observed that the
temperature of two Copper fins increases up to
334°C, which is greater than the other two
conditions i.e. when there is one and three
copper fins.
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Graph: 3.12: Time vs. Temperature (Three Iron

Graph: 3.10: Time vs. Temperature (one Iron fin)
fin) o From the above graph it is observed that the
From the above graph it is observed that the temperature gradually increases up to 331°C and
temperature gradually increases up to 328°C and then it decreases gradually.

then it decreases gradually.
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s Graph: 3.13: Time vs. Temperature (one, two

and three Iron fins)

From the above graph it is observed that the
temperature of two Iron fins increases up to
341°C, which is greater than the other two
conditions i.e. when there is one and three Iron
fins.

Graph: 3.11: Time vs. Temperature (Two Iron
fin)

From the above graph it is observed that the
temperature gradually increases up to 341°C and
then it decreases gradually.
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Graph: 4.2: Time vs. Temperature (when there is
one fin of Aluminum, Copper and Iron)
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From the above graph it is observed that the
temperature of one Aluminum fin increases up to
382°C, which is greater than the other two
conditions i.e. when there is one Copper and
Iron fin.

s 31(7)
—— (7}

o]

Graph: 4.3: Time vs. Temperature (when there
are two fins of Aluminum, Copper and Iron)
From the above graph it is observed that the
temperature of two Aluminum fins increases up
to 348°C, which is greater than the other two
conditions i.e. when there are two Copper and
Iron fins.

— ]
T
it ]

12:00 ]

115

Graph: 4.4: Time vs. Temperature (when there
are three fins of Aluminum, Copper and Iron)
From the above graph it is observed that the
temperature of three Aluminum fins increases up
to 357°C, which is greater than the other two
conditions i.e. when there are three Copper and
Iron fins.
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Graph: 4.5: Time vs. Temperature (Average
Charging time of Aluminum, Copper and Iron
Fins).
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From the above graph it is observed that the
charging time of all the fins is nearly same but
temperature acquired by Aluminum fins is more
than that of Copper fins and Iron fins.

FEY¥BAREZEBEARS
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T

Graph: 4.6: Time vs. Temperature (Average
Discharging time of Aluminum, Copper and Iron
Fins).

From the above graph it is observed that the
discharging time of all the fins is nearly same
but temperature discharge by Aluminum fins is
more than that of Copper fins and Iron fins.

L BAmirun

Graph: 4.7: Fins vs. Temperature (one, two and
three fins Aluminum, Copper and Iron).

From the above graph it is observed that in every
case of fins, Aluminum fins attained the
maximum temperature.
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Graph: 4.1: Time vs. Temperature (All fins)

Conclusion:

From the experimental analysis, we come to the
following conclusions:

1. Concentrated Solar Power systems (CSP’s)
have potential to use in our tropical area.

2. Use of fins enhances the gain of temperature
by at least 45% more than that of when there are
no fins.

3. Maximum temperature attained is 382°C with
single Aluminum Fin.

4. Average charging time is 1:30 hours for
Aluminum fins, 1:20 hours for Copper fins and
1:10 hours for Iron fins.

5. Average discharging time is 5:15 hours for
Aluminum fins, 5:40 hours for Copper fins and
5:45 hours for Iron fins.

Thus, Iron fins are more efficient and reliable to
use in a molten salt mixture using CSP’s for
attaining maximum temperature in least possible
time and it’s also have low rate of discharging as
compared to Aluminum fins and Copper fins.
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ABSTRACT :

IoT (Internet of Things) is the network of
physical objects-devices, vehicles, buildings
and other items embedded with electronics,
software, sensors, and network connectivity
that enables these objects to collect and
exchange data. The internet of things allows
objects to be sensed and controlled remotely
across existing network infrastructure.
According to the Gartner, 260 million objects
will be connected by year 2020. Several
companies and governments have tried to
make references with IoT in initial times, but
nowadays in manufacturing, retail and SOC
(Social Overhead Capital) industries,
successful best practices are built recently. In
this paper we focus specifically to an urban
IoT system that, while still being quite a
broad category, are characterized by their
specific application domain of measuring
certain environmental parameters. Urban
IoTs, in fact, are designed to support the
Smart City vision, which aims at exploiting
the most advanced communication
technologies to support added-value services
for the administration of the city and for the
citizens. This paper hence provides a
comprehensive implementation of a system
that measures temperature, sound, humidity,
CO2 etc. Furthermore, the paper presents the
technical solutions and by which we have
disseminated information to the people
through web site. We have also discussed the
components of the system that made this
concept a  realization with  system
architecture.

Keywords: IoT, Internet of Things, Smart city,
environmental parameter, CO2, temperature,
humidity, noise.

I. INTRODUCTION

The IoT has a large role to play in future smart
cities. The IoT can be used in practically all
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scenarios for public services by governments.
Basically IoT is the platform where we connect
any electronic device and access it using the
World Wide Web. Sensor-enabled devices can
help monitor the environmental impact of cities,
collect details about sewers, air quality, and
garbage. Such devices can also help monitor
woods, rivers, lakes, and oceans. Many
environmental trends are so complex, that they
are difficult to conceptualize.[1][2]

Figure 1.1: IoT for environmental parameters.

The Internet of Things (IoT) is a recent
communication paradigm that envisions near
future, in which the objects of everyday life will
be equipped with microcontrollers, transceivers
for digital communication, and suitable protocol
stacks that will make them able to communicate
with one another and with the users, becoming
an integral part of the Internet. An urban IoT can
provide means to monitor the quality of the air in
crowded areas, parks, or fitness trails. The
realization of such a service requires that air
quality and pollution sensors be deployed across
the city and that the sensor data be made
publicly available to citizens. Air quality eggs
can be found across Western Europe, America. It
also plays a major role in developing
countries.[3][4] Sensor networks are also being
deployed in tunnels to monitor air flow,
visibility, and a range of gases (CO, CO2, NO2,
02).[5] Due to the wvast technological
developments in the field of wireless
communication technology it has led to the
emergence of many pollution monitoring sensors
and wireless networks form monitoring and
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reporting pollution. Figure 1.2 shows concept of
IoT showing that almost every device can be
connected to the internet.

Figure 1.2: Connectivity in Internet of Things

This paper is based on the IoT project where we
have done gathering and measuring the
environmental parameters like temperature,
humidity, oxygen, CO2, noise in a single
compact device. This idea promotes the concept
of “Digital India”.

The sensors collect the data from its
environment and send that data to the web server
using Arduino Uno r3. After that we have further
processed that data by taking the average
reading. We then disseminated the processed
information to our various sources like LED
display, Apps & Website. The data generated by
our kit can be further used for weather
forecasting. After collecting the data, it is
transmitted to the application gateway. These
signals are transmitted to the application
gateway, where signals converted to readable
format.

The gateways are responsible for collecting,
processing and transmitting the data to the web
server. The web server collects data from
gateways, process the data, store it, and
periodically transmit the field data to the
application server using long-range
communication medium if the sensors are placed
at different places. Cloud platform can be used
for storing the large amount of data generated by
the different sensors displayed at different
places.

This project is aimed at solving the problem of
dissemination of environmental parameters to
the society by using an automated micro-
controller system. Through this project we
eliminate the need for manual on-site
temperature control and monitoring by providing
a web interface which can be accessed over a
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Wireless Local Area Network (WLAN or LAN)
simply with smartphones, desktops or laptops.
The system has a LCD for on-site monitoring,
and a web interface for control and monitoring.
We combine on-site and online capabilities for a
climate monitoring and control system thereby
enabling the user to control all his incubators
from an integrated interface. Two key
deliverables of this project are

1. On-site monitoring with an LCD

2. Remote configuration and monitoring web
interface over a WLAN

II. System Architecture

The architecture contains four layers: perception
layer, network layer, middleware layer, and
application layer. The perception layer is mainly
utilized for acquiring data and other information
related to physical world in environmental
monitoring and management, usually it includes
real time data, models, knowledge etc. The real
time data collected based on internet of things is
allied to sensors, mobile, ecological instruments,
and other remote sensors such as balloons,
aircraft and RFID etc. The network layer is
responsible for transmission of data and the
connection between the sensors and platforms.
The network layer mainly contains two types of
networks; access networks and transport
networks. Access network is used to connect
sensors and devices. They are short range
communication mechanism. Transport networks
correspond to long range communication. The
middleware layer is in between the network
layer and the application layer. This layer uses
databases for the better management of massive
data collected by sensors and devices. Database
is also utilized for storing and management of
data models, knowledge, and other information.
The data created form the sensors are transferred
to the database by means of a web interface and
cloud platform is used for extracting important
data from the enormous amount of data created
form smart devices. Cloud platform enable the
storage of large amount of data. The application
layer of the weather based information system
using IoT and cloud computing mainly consisted
of cloud computing platform and application
support platforms. This layer stores, process, and
display the environmental data and information
that attained form the sensors and other smart
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objects. Applications layer provides a web
interface for the display of information obtained
from sensor generated data.

The system components are sensor nodes,
application gateways, and application servers.
The sensor nodes are allotted for real world data
acquisition using sensors, and transmitting the
data to the gateways wusing short range
communications. The connection between the
sensors, gateways and between gateways and
system depends upon the application. The
application server is responsible long term data
storage, and interface and process by users.
Application servers provide an interface to the
users by means of a web application, that the
users can access the data in a visual model
format.

II1. System Components

A. Arduino Uno: Arduino/Genuino Uno is a
microcontroller ~ board based on the
ATmega328P. It has 14 digital input/output pins
(of which 6 can be used as PWM outputs), 6
analog inputs, a 16 MHz quartz crystal, a USB
connection, a power jack, an ICSP header and a
reset button. It contains everything needed to
support the microcontroller; simply connect it to
a computer with a USB cable or power it with a
AC-to-DC adapter or battery to get started. In
Arduino Uno, "Uno" means one in Italian and
was chosen to mark the release of Arduino
Software (IDE) 1.0. The Uno board and version
1.0 of Arduino Software (IDE) were the
reference versions of Arduino, now evolved to
newer releases. The Uno board is the first in a
series of USB Arduino boards, and the reference
model for the Arduino platform. Figure 3.1
shows Arduino board.

B. DHTI11 (Temperature & Humidity
Sensor): This DHT11 Temperature & Humidity
Sensor features a temperature & humidity sensor
complex with a calibrated digital signal output.
By using the exclusive digital-signal-acquisition
technique and temperature & humidity sensing
technology, it ensures high reliability and
excellent long-term stability. This sensor
includes a resistive-type humidity measurement
component and an NTC temperature
measurement component, and connects to a
high-performance 8-bit microcontroller, offering
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excellent quality, fast response, anti-interference
ability and cost-effectiveness. Each DHTI11
element is strictly calibrated in the laboratory
that is extremely accurate on humidity
calibration. The calibration coefficients are
stored as programmes in the OTP memory,
which are used by the sensor’s internal signal
detecting process.

Figure 3.1: Arduino Uno Board

The single-wire serial interface makes
system integration quick and easy. Its small size,
low power consumption and up-to-20 meter
signal transmission making it the best choice for
various applications, including those most
demanding ones. The component is 4-pin single
row pin package.

DHT11 pins -
vcc - » <
DATA “ .’ &

NC
GND

BwW N R

Figure 3.2: DHT11
(Temperature & Humidity Sensor)

It is convenient to connect and special packages
can be provided according to user’s request.
Here is the code how we can connect and read
temperature and humidity by DHT11.

/*

Interfacing Temperature and Humidity Sensor
(DHT11)-using One Wire Protocol */
#include<DHT.h> //define library for sensor
#define DHTTYPE DHT11 //define macro

*
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int SensorPin =2;

DHT dht(SensorPin, DHTTYPE);

//pin initialization

float t, h;

void setup()

{

Serial.begin(9600);

H

void loop()

{

delay(2000);

t=dht.readTemperature();

//lobject to read the sensor  value
h=dht.readHumidity();

//lobject to read the sensor  value
Serial.print("Temperature="); Serial.println(t);
Serial.print("Humidity=");

Serial.println(h);

H

Technical Details

1. Low cost

2.3 to 5V power and 1/O.

3. 2.5mA max current use during conversion
(while requesting data).

4. Good for 20-80% humidity readings with 5%
accuracy.

5. Good for 0-50°C temperature readings +2°C
accuracy.

6. No more than 1 Hz sampling rate (once every
second).

7. Body size 15.5mm x 12mm x 5.5mm. 8. 4
pins with 0.1" spacing.

C. BMP180 Sensor: The BMPI180 is the
function compatible successor of the BMPO085, a
new generation of high precision digital pressure
sensors for consumer applications. The ultra-
low power, low voltage electronics of the
BMP180 is optimized for use in mobile phones,
PDAs, GPS navigation devices and outdoor
equipment. With a low altitude noise of merely
0.25m at fast conversion time, the BMP180
offers superior performance. The I2C interface
allows for easy system integration with a
microcontroller. The BMP180 is based on piezo-
resistive  technology for robustness, high
accuracy and linearity as well as long term
stability. Robert Bosch is the world market
leader for pressure sensors in automotive
applications. Based on the experience of over
400 million pressure sensors in the field, the

BMP180 continues a new generation of micro-
machined pressure sensors.

Figure 3.3: BMP180 Sensor
Technical details
1. Vin: 3 to 5VDC
2. Logic: 3 to 5V compliant
3. Pressure sensing range: 300-1100hPa (9000m
to -500m above sea level)
4. Up to 0.03hPa/ 0.25m resolution
5. 40 to +85°C operational range, +-2°C
temperature accuracy
6. This board/chip uses 12C 7-bit address 0x77
D. Ultrasonic Sensor: Ultrasonic ranging
module HC-SR04 provides 2cm-400cm non-
contact measurement function, where the
ranging accuracy can reach to 3mm.
The modules includes ultrasonic transmitters,
receiver and control circuit. The basic principle
of work:
1. Using IO trigger for at least 10us high level
signal,
2. The Module automatically sends eight 40 kHz
and detect whether there is a pulse signal back.
3. If the signal back, through high level, time of
high output IO duration is the time from sending
ultrasonic to returning. Test distance = high level
time % velocity of sound (340m/s) / 2.
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Figure 3.4: HC-SR04 (Ultrasonic Sensor)

Technical Specification

. Working Voltage DC 5 V

. Working Current 15mA

. Working Frequency 40Hz

. Max Range 4m

. Min Range 2cm

. Measuring Angle 15 degree

. Trigger Input Signal 10uS TTL pulse
. Echo Output Signal Input TTL lever signal
and the range in proportion

9. Dimension 45*20*15m

0 3N N kW~

E. Sound Sensor: The sound sensor module
provides an easy way to detect sound and is
generally used for detecting sound intensity.
This module can be used for security, switch,
and monitoring applications. Its accuracy can be
easily adjusted for the convenience of usage. It
uses a microphone which supplies the input to an
amplifier, peak detector and buffer.

When the sensor detects a sound, it processes an
output signal voltage which is sent to a
microcontroller  then  performs necessary
processing.

Figure 3.5 Sound Sensor
Technical Specification
1. Operating voltage 3.3V-5V
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2. Output model: digital switch outputs (0 and 1,
high or low level)

3. Mounting screw hole

4. PCB size: 3.4cm * 1.6cm

F. Node MCU Wi-Fi Module: ESP8266 offers
a complete and self-contained Wi-Fi networking
solution, allowing it to either host the application
or to offload all Wi-Fi networking functions
from another application processor. When
ESP8266 hosts the application, and when it is
the only application processor in the device, it is
able to boot up directly from an external flash. It
has integrated cache to improve the performance
of the system in such applications, and to
minimize the memory requirements. Alternately,
serving as a Wi-Fi adapter, wireless internet
access can be added to any microcontroller
based design with simple connectivity through
interface or the CPU bridge interface.

*

Figure 3.6:- Node MCU Wi-Fi Module

Technical Specification

1.802.11 b/g/n protocol

2. Wi-Fi Direct (P2P), soft-AP

3. Integrated TCP/IP protocol stack

4. Integrated TR switch, power amplifier and
matching network

5. Integrated PLL,
management units

6. +19.5dBm output power in 802.11b mode

7. Integrated temperature sensor

8. Supports antenna diversity

9. Power down leakage current of < 10uA

10. Integrated low power 32-bit CPU could be
used as application processor

11. SDIO 2.0, SPI, UART

12. STBC, 1x1 MIMO, 2x1 MIMO

regulators, and power

G. Piezo Buzzer: The piezo buzzer produces
sound based on reverse of the piezoelectric
effect. The generation of pressure variation or
strain by the application of electric potential
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across a piezoelectric material is the underlying
principle. These buzzers can be used alert a user
of an event corresponding to a switching action,
counter signal or sensor input. They are also
used in alarm circuits. The buzzer produces a
same noisy sound irrespective of the voltage
variation applied to it. It consists of piezo
crystals between two conductors. When a
potential is applied across these crystals, they
push on one conductor and pull on the other.
This, push and pull action, results in a sound
wave. Most buzzers produce sound in the range
of2 to 4 kHz.

Figure 3.7:-Piezo Buzzer.

H. Gas Sensors: MQ-135 gas sensor has a
lower conductivity in the clear air as a gas
sensing material. In an atmosphere where there
may be polluting gas, the conductivity of the gas
sensor raises along with the concentration of the
polluting gas increases.

DAT T

"o |"l'l

. : ""_r A E
':%-H:lf- P—

usel@

Sk
" Gas Sensor @

Figure: 3.8 MQ-135 Gas Sensor

MQ-135 performs a good detection to smoke
and other harmful gas, especially sensitive to
ammonia, sulfide and benzene steam. Its ability
to detect various harmful gas and lower cost
make MQ-135 an ideal choice of different
applications of gas detection. Figure 3.9 shows
interfacing of gas sensor with Arduino board.

I. The Website: The dissemination of the data is
done through a website named Explicit Weather.
This is part of application layer. The website
contains various tabs through which the user can
access to different types of information.
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Particularly the homepage of the website
displays the current values or the average of the
values taken from all the locations. The
homepage of the website also contains the
subscribers list to which if the user wants to
subscribe to the regular updates of the
information disseminated as shown in figure
3.11-3.12. The services page of the website
includes various filters from which the user is
able to access particular data for example the
user wants the data of a particular date then with
the help of constraints the data can be displayed.
The login page provides administrator privileges
in which the admin can keep the track of the list

of subscribers and also can filter the subscribers.

Figures from 3.10 to 3.13 shows the results.

Arduin Board Module
Gas Sensor

Piean Buzzer

Figure 3.9: Gas Sensor Interfacing
IV. Applications

a. Agriculture Field Monitoring: The system
can be used for Agricultural field monitoring the
moisture content of the field also the temperature
around the field and humidity around the
atmosphere which can used for crop selection as
well as preventive measures.

b. Home Automation: Home automation is the
most basic application with the use of the
sensors the system can be used for home
automation provided with various facilities such
as remote access to electronic devices. c.
Weather forecasting: Weather forecasting is
the main perspective of the project the data
collected by the sensors are analyzed and the
data can be used for forecasting which can be
more accurate than before.
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d. Pollution Control: The system with minor e. Industrial purpose: Highly sensitive areas
change in sensors can be applicable for the which cannot be overlooked where the
pollution control with the air quality and the temperature or pressure should not exceed the
content of hazardous gases in air detected and limit this system can be used.

measures for reduction of these gases.

[E] ervces x - 8 X

i C | @ localhost/x vz hit G

& Explicit Weather

Place where you gel the latlest & most accurale weather readings.

Filler By

N ETE S T

BRODOD @A =B ® F &

Figure 3.10: Services Page

& Fxplicit Weather

Place where you get the latest & most accurate weather readings.

Shavang Records of location locaton of selecled date 2016811112 for all Parameter

Figure 3.11: Services Data Display Page
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& Fplicit Weather

Place where you get the lalest & most accurale weather readings.

Figure 3.12: Services Data Display Page with respect to Buttons
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& Explicit Weather

Place where you gel the lalest & mosl accurale wealher readings.

Figure 3.13: Subscribers List in Admin Dashboard

V. Conclusion

IoT has proved to be fruitful for design and
implementation of weather and environmental
parameters monitoring. Embedded controlled
sensor networks have proven themselves to be a
reliable solution in providing remote control and
sensing for environmental monitoring systems.
The sensors have been integrated with the
system to monitor and compute the level of
existence of accelerometer, gas, temperature and
humidity in atmosphere using information and
communication technologies. The prospects of
this relatively new field of work are numerous
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and promising. The security of the system
currently depends only on the secure network
but that is not reliable enough. A secure login
should be added to improve reliability and
security. Based on the architecture of the system,
it gives room for extensibility and a database
should be added in future works to log data and
also give allowance for new modules to be
added simply by adding their details to the
database. Also, more monitoring and control
features can be added to the system like smoke
intruder detection. In addition, if we want to
have new parameters measuring, due to limited
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number of 10 pins of Arduino we require adding
another Arduino board to the existing system. In
addition, the algorithm of temperature regulation
an be improved upon by the use of a dimmer.
Considering that the ESP8266 Wi-Fi module has
many communication interfaces like UART,
12C, SPI, 12S and IR remote control, the method
of sending the data to ESP8266 can be improved
upon.
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ABSTRACT :

In this paper we are mainly dealing with the
efficient use of human power as an alternative
source of energy. The importance of human
power as an alternative energy source is
investigated, since beginning to present state
and its future scope. Human power credit is
more because of health benefit as a source of
energy. Human power as prime mover used to
operate working unit is termed as human
powered machine. So the main concern in this

study is to reduce human efforts. More
effective use of human power could be
achieved through properly designed

mechanisms. These include the design of human
powered machine with aesthetic and ergonomic
consideration.

In this paper we are more focusing on the
different conversion devices to transmit human
energy into electrical energy. Also we are
stressing roll of lubrication to achieve
maximum output. One of the main goal of this
study is to make these machines very famous
among the general people such that they will
identify these human powered generators as
the easiest, comfortable and immediate source
of electrical energy.

Keywords: Human Power machine, Bicycle
Technology, Dynapod, Flywheel.

I. INTRODUCTION

The content of this paper built around the
phenomenon of ‘human-powered energy systems
in consumer product’. Although there are various
ways of using human power, this paper focuses on
the conservation of muscular work into electricity.
Products discussed in this paper are therefore
characterized by the presence of a technical system
converting muscular work into electricity.
Human power is generally defined as a non-
conventional power source and seen as battery
alternative for electrical products.

A mechanism for the transmission of mechanical
power, usually with a transformation of the forces,
torques, speeds, and in some cases, the nature of
the motion. In machine drives, power transmission
makes it possible to match the operating conditions
of the motor with those of the machine’s working
elements. It also allows several mechanisms to be
driven from one motor, reverses the direction of
motion, alters torques and rotational speeds while
maintaining a constant torque and speed for the
motor, and converts rotational motion into
reciprocating, helical, or other type of motion. The
most common power transmissions in machine
building have mechanical linkages, although
hydraulic, pneumatic, and other types are
occasionally used. In order to drive different
mechanisms in one machine, different types of

power  transmissions are  sometimes  used,
combinations of transmissions, as in hydro
mechanical power transmissions. The economic

advantage of using high-speed motors in machines
(because of their smaller dimensions, weight, and
cost) accounts for the preference for power
transmissions that reduce the speed of the driven
shaft in comparison to that of the driving shaft.

Mechanical power transmissions are compact,
suitable for machine layouts, and very reliable. They
make it possible to achieve in a relatively simple
fashion the required conversion of motion and
practically any transmission characteristics. With
proper manufacturing, the majority of power
transmissions have a high efficiency.

II. TRANSMISSION MECHANISM

A. Belt Drive

A belt is a loop of flexible material used to link two
or more rotating shafts mechanically, most often
parallel. Belts may be used as a source of motion,
to transmit power efficiently, or to track relative
movement. Belts are looped over pulleys and may
have a twist between the pulleys, and the shafts
need not be parallel. In a two pulley system,
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the belt can either drive the pulleys normally in
one direction (the same if on parallel shafts), or the
belt may be crossed, so that the direction of the
driven shaft is reversed (the opposite direction to
the driver if on parallel shafis). As a source of
motion, a conveyor belt is one application where
the belt is adapted to carry a load continuously
between two points.

The use of belt reassures us the low cost
while designing the human power operated
electric generator. This design as shown in Fig. 1
is simpler type of power transfer from bicycle to
the generator. As belt drive faces the problem of
slippage this drive does not give 100%
efficiency. The use of latest technology belt such
as multi-groove belt, ribbed belt, film belt, and
timing belt reduces the problem of slippage.

5, Battery

Z.5tand AMetar N Inwerier

Figl: Belt drive in Bicycle Generator
B. Chain Drive

Chain drive is a way of transmitting
mechanical power from one place to another. It is
often used to convey power to the wheels of a
vehicle, particularly bicycles and motorcycles. It
is also used in a wide variety of machines
besides vehicles.

Most often, the power is conveyed by a roller
chain known as the drive chain or transmission
chain, passing over a sprocket gear, with the teeth
of the gear meshing with the holes in the links of
the chain. The gear is turned, and this pulls the
chain putting mechanical force into the system.
Another type of drive chain is the Morse chain,
invented by the Morse Chain Company of Ithaca,
New York, USA. This has inverted teeth.

The use of chain reassures us the medium cost
while designing the human power operated
electric generator. This design is simpler type of
power transfer from bicycle to the generator. As in
chain drive the problem of slippage is reduces it
gives 100% efficiency. Use of chain drive mostly
increases the maintenance cost.
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Fig2: Chain Drive in Bicycle Generator

C. Gear Drive

A gear or cogwheel is a rotating machine part having
cut teeth, or cogs, which mesh with another toothed
part to transmit torque. Geared devices can change
the speed, torque, and direction of a power source.
Gears almost always produce a change in torque,
creating a mechanical advantage, through their gear
ratio, and thus may be considered a simple machine.
The teeth on the two meshing gears all have the
same shape. Two or more meshing gears, working
in a sequence, are called a gear train or a
transmission. A gear can mesh with a linear toothed
part, called a rack, thereby producing translation
instead of rotation.

The gears in a transmission are analogous to the
wheels in a crossed belt pulley system. An advantage
of gears is that the teeth of a gear prevent slippage.

When two gears mesh, if one gear is bigger than the
other, a mechanical advantage is produced, with the
rotational speeds, and the torques, of the two gears
differing in proportion to their diameters.

In transmissions with multiple gear ratios—such as
bicycles, motorcycles, and cars— the term "gear" as
in "first gear" refers to a gear ratio rather than an
actual physical gear. The term describes similar
devices, even when the gear ratio is continuous rather
than discrete, or when the device does not actually
contain gears, as in a continuously variable
transmission.
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The main advantage of this drive when used for the
design of human powered operated generator is to
reduce the size of machine. As it is positive drive
maximum efficiency is achieved.

Fig3: Belt Drive in Bicycle Generator
D. COMPARISON BETWEEN DRIVES

Belt Chain Gear
Required Medium Medium High
alignment
accuracy

Positive INo Yes Yes
drive (except

toothed)

Efficiency Medium High Variable
Stiffness LOW High High
Strength Low- High High

medium
Ability to Medium Medium Low
span large

distances

Maintenance | Medium High Medium
Cost Low Low Medium

III. TRIBOLOGICALCONSIDERATIONS

The general purpose of this is to explain the
fundamental theory of tribology and to study the
behavior of machine elements behavior with
tribology. This paper was commissioned by HAMK
University of Applied Sciences with the aim to
provide additional studying material for this science
area. The initial background was based on machine
elements theory and the thesis results are essential
knowledge for machinery related design.

This work aims to define theory and results behind
friction phenomena. Also, to determine different
wear types and reasons for wear failure. This paper
also focuses on different aspects of lubrication and
the influence of viscosity and lubrication regimes
on machine elements performance. An additional
target of paper was to present tribological behavior
of gears and sliding elements.

The starting theory used in this paper was based on
machine elements and strength of materials studies
but it required a further knowledge of other fields
such fluid and solids mechanics, thermodynamics,
physics and material science. The paper focuses
only on tribological functions of gears and sliding
elements and requires previous knowledge of these
elements.

The studies presented in this work allowed analysis of
different phenomena causing friction and the
definition of different formulas to evaluate friction.
This paper also provided methods of calculations to

predict wear losses under non-lubricated and
lubricated conditions.

Furthermore lubrication regimes for operating
machine elements and viscosity response for

different working conditions were presented. Finally,
equations quantifying bearing and gears tribological
behaviour were determined.

If all these concern of friction and lubrication are
taken into consideration then we can design electric
generator which will give a maximum efficiency.
This maximum efficiency is achieved as in terms of
reducing human efforts. The properly lubricated
system will ensure low loss of energy and thus
maximum utilization of human power.

II. CONCLUSION

In conclusion human power there is vast scope in
economical use of Bicycle mechanism as an
alternative energy Source thereby renewable energy
generation as well as exercising for good health
cause.

When we will adopt the proper drive system for
transmission of human energy into electrical energy
we can utilize the maximum efficiency. Thus
lubrication of machine will make it comfortable to
operate this machine. Once our machine will thus
ergonomically comfortable then in near future these
machine will become very famous.
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ABSTRACT

Crashworthiness in automobile is defined as
the ability of a passenger car and its internal
systems to protect occupants from injury in
the event of a crash, In general, injury in
passenger car crashes can be considered to
arise from three distinct sources: (1) excessive
acceleration forces; (2) direct trauma from
contact with injurious surfaces, and; (3)
exposure to environmental factors such as
fire, smoke and chemicals resulting in bums,
drowning or asphyxiation.Consequently,
effective  crashworthiness designs must
consider all possible sources of injury and
eliminate or mitigate as many as practical for
a given design impact limit. This involves
considerations of(1) Strength of the body
shell, (2) adequacy restraint systems, (3)
adequacy of energy attenuation systems, (4)
injurious objects in the local environment of
occupants, and B) post-crash
factors,principally fire prevention and
adequacy of escape.

The purpose of this paper is to propose or
determine  suitable  material  through
literature also designing and developing a
suitable crush box used in passenger car,
evaluation of its properties and physical
behavior through test in laboratory, verify its
suitability under the circumstances of
accident or impact loading. The crush box of
3mm thickness of material Al 6063 failed to
exhibit desired buckling pattern and cracked
which is against the design principle of crush
boxes. Hence there is search for alternate
suitable material through literature.

1.1 Introduction :

This paper is related to occupant safety in a
passenger car.Millions of people throughout the
world are killed due to the road accidents. With
the increase in vehicles, the number of collisions
and fatalities has also increased.In view of this,
higher demand has been advocated to ensure
higher standards of safety in vehicles. This has
led to continuous research in designing efficient
energy absorbers to dissipate energy during an
accident and protecting the occupant in the
vehicle. Most of the reviewed research is based
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on crushing of prismatic uniform thickness
circular and rectangular steel and aluminium
cross-section crash boxes. Less research has
been published on crash boxes with buckling
triggers. To increase robustness of the crush
mode and to minimize repair costs to BIW front
side rails after a crash, it is desirable for crash
box to achieve crush progressively. Here,
progressive crush refers to a mode of axial crush
that initiates near the tip of the rail and then
progresses towards rear. Crash boxes are one of
the key energy absorbers during frontal and rear
crash of automotive structures. These
components not only should absorb significant
amount of kinetic energy and have high specific
energy absorption, but also control the
maximum forces that will be transmitted to the
occupant cabin. In uniform thickness crash box
without buckling initiators, maximum peak force
occurs at start of force displacement curve,
which is undesirable, because higher peak value
at start of crash event leads to higher force acting
on occupant which leads to higher head injury
criteria number. Properly designed and placed
buckling initiators not only ensure controlled
deformations but also minimize initial peak.
Energy absorbers, because of their great
applications, havea significant importance in the
industry and there products and applications.
Energy absorbersdevices that transfer the kinetic
energy to the other kinds of energy and its main
purpose is to reduce the damaging forcewhich is
transfer to the structure. Survey of lateral load
totubes has been considered as an important
group of energyabsorbers by the researchers.
Axial impacts are rarely observed in
real life accidents. Also crash boxes designed for
axial loading are worst performer for oblique
loading. Design proposal plan will be worked
out for existing crash boxes to make it good
performer during oblique accident event.

1.2 Literature Survey

Accidents and occupant’s safety

Axial impacts are rarely observed in real life
accidents. Also crash boxes designed for axial
loading are worst performer for oblique loading.

In any collision between vehicles, kinetic energy
has to dissipate in a controlled manner that will
protect the occupants in the vehicle from bodily
injuries or fatalities. Thin-walled tubular
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metallic structures are very efficient as energy
absorbers and can be easily designed into a
vehicle’s frontal protection system [1].

Material for Thin walled structure

These metallic thin-walled structures have the
capability to convert the kinetic energy to strain
energy by irreversible plastic deformation. Most
of the reported works in the literature on such
tubes have used mild steel as the base material
for understanding the energy absorption
efficiency. However, in the light of efficient fuel
economics, aluminum as a lightweight material
is gainingpopularity [2].

Analysis — Aluminum Alloy

Presented in [3] adopt the non-linear finite
element code of ABAQUS to analyze an
aluminum-alloy rectangular thin-walled
structure, determining the effect of the impact
speed and the impact masses on the axial
buckling behavior of thin-walled tubes. In the
simulation, the property of aluminum was found
to be insensitive to the strain rate which was
consistent with the experimental results. It was
also found that the discrepancy between the
dynamic buckling behaviors of cylindrical and
rectangular tubes was mainly associated with the
transmission of the stress wave in the structure
of different geometric shapes.

Buckling Generation

The work in [4] divided the plastic buckling of a
cylindrical shell under axial loading into
dynamic progressive buckling and dynamic
plastic buckling. When a structure sustains a
slower impact, members from one end to the
other gradually develop overlapping shrinkage,
which process is called dynamic progressive
buckling. Dynamic plastic buckling is an overall
buckling behavior that is caused by the repeated
reflection of the stress wave when the structure
is under an impact of high-velocity.

Impact test and analysis

Conducted in [5] were impact tests on a
rectangular AA6060 aluminum- alloy structure.
Taking into account the fact that the members
were initially imperfect, they investigated the
effect of impact mass and impact speed on the
energy absorbing behavior of the tubes. They
also utilized LS-DYNA to analyze the dynamic
response of the aluminum tube to impacts of
various speeds and masses. Experimental results
were consistent with the destruction pattern and
the energy absorbing properties. LS-DYNA
were employed [6] to scrutinize hat-shaped
sections of various materials, analyzing in detail
the effect of the height and initial imperfection
of the hat-shaped member on its axial
compression behavior.
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The Compression Test

The compression behaviors of an aluminum-
alloy cylindrical tube have been tested [7] which
also developed a numerical model that is
consistent with experiments. Moreover, the
adopted analyticalmodel was used to study the
effect of initial imperfection and material strain
rate on the axial compression behavior of a thin
walled cylindrical tube.

Stress-Strain Curve

Recent works [8] performed dynamic tensile
tests to plot the stress—strain curve of material at
various strain rates. The Cowper—Symonds
equation were modified form the dynamic
parameters to establish a numerical model of
thin-walled members made of TRIP and dual
phase steel. The findings revealed that the
modified dynamic parameters can effectively
simulate the deformation behavior of a thin-
walled member under impact loading.

Analysis of Thin Walled Members

Non-linear finite element software LS-DYNA is
used to analyze the axial compression behavior
andenergy absorption of a high-strength thin-
walled member under an impact load. To
elucidate the effect of dynamic impact on the
strain rate, the Cowper—Symonds equation is
applied to analyze the plastic state of stress and
the onset of dynamic yielding under different
strain rates, such that the modeled deformation
behavior of the member is consistent with the
actual situation. Results for the thin-walled
members made of mild steel and dual phase steel
are compared. Assuming two different materials
with equal sectional areas, an analysis confirms
that the energy absorption of high-strength steel
thin-walled component is better than the mild
steel thin-walled component. Hence, thin-walled
tubes made of high strength steel are
investigated using a series of analysis. The
relationships between displacement and load,
average load and energy absorption properties
are obtained in [9].

Investigation of Various Parameters & their
correlation

[10] Investigates the interaction of design factors
such as tube thickness, tube length, and tube
cross-sectional aspect ratio, along with friction
and impacting mass on crashworthiness
parameters such as specific energy absorption
contact time, peak force and crush distance. The
impact velocity is assumed to be constant at 15
m/s. The focus is on rectangular aluminum tubes
and the analysis was carried out by using a
validated finite element model. The analysis
shows that the factors are not independent of
each other and there is some degree of
interaction between them. It was found that the
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trigger mechanism is a very important design
factor to be included in the design of thin-walled
tubes for energy absorption applications. The
improvement of the crush responsedetermined
through the reduction of the Initial Peak force
(IPK) and the increase of the Specific Energy
Absorption (SEA).

The cross-section of
Comparison

Square, circular, and elliptic tubes of steel and
aluminum were used to compare energy
absorption. The experimental results of load-
displacement used for verification in the square
steel tubes showed good agreement. Three-
dimensional simulation was accomplished with a
finite element method while the impactor
collided with one side of tube and the other side
was kept rigid. Square tubes for 2 specified
widths with 2 different thicknesses were also
compared. In addition, 2 other cross sections
including circle and ellipse with the same area
were studied for comparison in a load
displacement curve.

Quasi-static Compression Test AA6063

An experimental work on quasi static
compression tests on aluminum AA 6063
circular and square tubes was presented in [13].
Specimen tubes with ratio of R/t = 12 and b/t =
24 for circular and square tubes respectively
were prepared and validated with several
analytical model developed by previous
researchers. The deformation and energy
absorption of tubes with different type of cross
section (rectangular or square) and with similar
volumes, height, mean cross section thickness,
and material under loading with different speeds
is surveyed and studied in [14].

Axial loading Vs Lateral Loading

Lateral loading of tubes are quasi-static type and
beside as numerical analysis; also experimental
experiences has been performed to evaluate the
accuracy of the results. Results from the surveys
is indicates that in a same conditions which
mentioned above, samples with square cross
section,absorb more energy compare to
rectangularcross section, and also by increscent
in speed of loading, energyabsorption would be
more.Quasi-static axial and lateral compression
tests were conducted on aluminum tubes of
circular,rectangular, and square cross sections on
a universal testing machine (Instron model 1197)
in [15].

Collapse Pattern in Compression Process
During the compression process, different tubes
were collapsed in different modes of
collapse.These compression processes were also
modelled using FORGE2 finite element code.
The codehas the capabilities of automatic mesh

Crush box &
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generation, modelling of die, creation of material
data file,carrying out the finite element
computations, and post-processing of results.
The deforming tube material was modeled as
rigid-visco-plastic. Development of different

modes of collapsewas investigated
experimentally and computationally. The
experimental ~ load-compression  curvesand

deformed shapes are compared with the
computed results and found in good agreement.
Study of Oblique Impact

In [16], a rectangular steel tube of bumper of
light commercial vehicle is subjected to axial &
obliqueimpacts. The mean crushing load
determined by using equations of square tube are
used to validate the results of finiteelement
analysis. The reduction in energy absorption
during the oblique impacts is studied. Effect of
oblique loading onmean crushing load, peak load
& crush force efficiency are observed during this
work.

Simulation Results

In [17] plane crash box geometry was studied for
the energy absorption. Study was based on
analytical, experimental and numerical work.
Various parameters like width, thickness, taper
which affects on the crash box performance are
studied by using Design of experiments in
Minitab 17. Crash box crushing behavior is
analyzed by wusing quasi static method.
Experimental test was performed on UTM
machine. Quasi-static simulation was performed
using ANSYS Explicit Dynamic workbench
with its Auto -Dyna solver. Good agreement
obtained in the results of analytical,
experimental and numerical method. By varying
the parameters and application of beads different
designs were proposed and simulated for the
maximum energy absorption. Application of
various positioned beads show good influence
on the energy absorption.

The Post Impact Analysis

In [18], the problem of collapse load, post-
failure behaviour and energy dissipation of a
tubularstructure subjected to lateral impact load
is presented. The analytical solution of
theproblem of initial collapse load and post-
failure behaviour of a single tube is discussed.
Theanalysis is limited to the “dynamic
progressive crushing”, which means that we take
intoaccount the strain-rate but neglect inertia
effects. The solution is based on the yield-line
analysisand takes into account the impact
velocity and strain rate, using the Cowper-
Symondsconstitutive relation. The same problem
concerning both the single tube and multi-
membertubular structure subjected to lateral
bending impact load is solved using Finite
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Element (FE) simulation, which also takes into
account the impact velocity and strain rate, using
thecorresponding to Cowper-Symonds Perzyna
material model. Results of numerical
calculationsare compared with those obtained
from the quasi-dynamic tests performed at
differentloading velocities on single tubes.

1.3 Safety Features in Automobiles :

1.3.1 Relevance:

Millions of people throughout the world are
killed due to the road accidents. With the
increase in vehicles, the number of collisions
and fatalities has also increased. In view of this,
higher demand has been advocated to ensure
higher standards of safety in vehicles. This has
led to continuous research in designing efficient
energy absorbers to dissipate energy during an
accident and protecting the occupant in the
vehicle. The automotive industry requires that

1.3.2 Principles of crashworthiness :

In crushes there are many variables that affect
the outcome of the crush. When the car crush
with another car or an obstacle the impact will
kill destroy the car and kill the passenger cause
of the large equal and opposite forces acting on
the car. To make the crush survivable it must be
reduce below the human body limits. As Newton
stated in his second law F=ma, to decrease the
force acting on the car the acceleration must be
reduce. As shown in the Acceleration formula
(a=v-u/t) to decrease the acceleration of the car
the time of the impact must increase.

The crumple zone or also known as crush space
is design to take the impacts of the crush and
move the force away from the passenger.
Crumple zone are carefully de-sign to fail in
predictable way to help stretch out the time of
the impact. This can be done by using varying
and construction techniques.

Fig 1.1 (Acceleration Formula)

crumple zones crumple zones

Fig. 1.2 (The
crumple  zone
(orange  line)
and safety cell
(blue line))
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It is normally build in a shape of a honeycomb
design because this shape give stiffness under
normal con-ditions, but can collapse and
crumple in crash. This result in the crumple zone
be-coming a great shock absorber through it fails
events. (Wojdyla). In normal crash setting the
crumple of the car will channel the impact force
around the vehicle making the front or the back
of the car deformed. The only thing that is left is
the passenger cell or safety cell.

This mean the crumple zone did it job but
crumple zone was also design to work at it most
effective with other features in a car, like airbag,
seatbelt and etc. when all the features work
together the driver will come out unhunt from
the collision.

Crumple zone had a great impact on
people and company economically. Up until now
the production of build in crumple zone in still
going strong. The reason for this is that now
people that are looking to buy a car would like to
have a build in safety features to protect them
from accident that might happened at any time.
This will give the automobile industries good
business. So the better the safety features the
more people will buy it.

1.3.3 Vehicle Safety Features:

. Highest strength Stael
I 27 Highest Strength Steel

[l 3rd Highest strangth staal
. 4th llighest Strength Steel
[ Medivm Stienglh Sleed

Fig. 1.4 (Materials for Body Shell)

In the event of a collision, the vehicle safety
cage protects occupants by maintainingsurvival
space and dissipating collision forces that
otherwise the occupants would beexposed to.
Safety cages work in conjunction with seatbelts
and airbags to slow occupantsover the longest
possible time and distribute crash forces over the
largest areapossible. When these systems
function correctly, they effectively decrease the
loadsexerted upon occupants in a crash and
reduce the severity of any resulting injury.

1. Active Safety: Proactive measures to avoid the
crash completely

1. ABS: anti lock braking system
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2. ESC: electronic stability control
3. Adaptive cruise control

4. Automatic braking system

5. Daytime running lights

6. Tyre Pressure Monitoring System

(TPMS)

7. On-board breathalyser
II.Passive Safety: Reactive measures to reduce
severity of injury after crash occurs

1. Seat belts

2. airbags

3. Energy absorbers
4. Pre-tensioners

5. Load limiters

6. Crumple zones

Thus vehicle safety must have following features
to protect occupant
1. Minimize crush to maintain survivalspace
2. Provide proper restraint throughoutthe
entire accident event
3. Prevent ejection from the vehicle
andnominal seating positions
4. Distribute energy and dissipate
crashforces
5. Prevent post-crash fires
1.4 Geometry and Material Used for Making
Crush Boxes :
1.4.1 Geometry of crush boxes :

Specimen geometry is known to have significant
effect on  specific energy absorption.
Experimental analysis carried out on circular,
square and rectangular cross section tube
showed that the order for lay up and tube
geometry is greatest for circular tubes followed
by square and rectangular tubes. It was found
that epoxy shows significant result with
variation in geometry as compared to graphite/
epoxy tubes. From the experiment is concluded
that nearly elliptical cross section tubes absorb
more energy with increase in the percentage of
corner in tube. It is also determined that specific
energy of glass epoxy specimen decrease by
20% which change in cross section from full to
quarter circle. However carbon/Peak tubes
showed only 5% change. Experiments conducted
studies on various types on crush initiators and
its effect on sustained crushing of material. The
parts of vehicle that are allowed to damage in a
low velocity impact are the bumper and the
crash-box. The length of these parts varies with
the length of vehicle. We can vary the material
properties and sheet thickness to improve the
performance of the vehicle at the crash impact.
As crash box is separate component it can be
varied singly of other components of vehicle.

39

Therefore it is useful to utilize mathematical
optimization by varying the material properties,
geometry of the crash-box to improve the
performance.Design of crash box should meet
following essential condition.

1. Critical buckling force (first maximum peak
load) need to be low so that the force dispatched
to vehicleframe can be minimized.

2. Energy absorption in crash box deformation
should be high.

3. Crash box should be light weight as its weight
influences on vehicles weight.

1.4.2Material of crush boxes :

In any collision between vehicles, kinetic
energy has to dissipate in a controlled manner
that will protect the occupants in the vehicle
from bodily injuries or fatalities. Thin-walled
tubular metallic structures are very efficient as
energy absorbers and can be easily designed into
a vehicle’s frontal protection system. These
metallic thin-walled structures have the
capability to convert the kinetic energy to strain
energy by irreversible plastic deformation. Most
of the reported works in the literature on such
tubes have used mild steel as the base material
for understanding the energy absorption
efficiency. However, in the light of efficient fuel
economics, aluminum as a lightweight material
is gaining popularity.

1.4.3 Energy Absorbing materials

1. Steel: lower strength to weight ratio
compared to Al & Composites.

2. Aluminium: Higher strength to weight
ratios

3. Composites: Highest strength to weight
ratio

4. Honeycombs & Metal Foams: Higher
strength to weight ratio.

Hexagon

Fig. 1.7 Circular, hexagonal and octagonal
section absorbs more energy
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Fig 1.8 Oblique impact responses at different
angles

The figure shows different material geometries
and effect of quasi static compression pattern.
The cross sections selected are square,
octagonal, circular, rectangular and hexagonal.
The cross sectional geometries when subjected
to compressional forces buckles differently. The
graph in the figure 1.7 represents energy
absorption vs displacement and corresponding
resultant pattern.

While selecting material for the crush boxes one
should consider the criteria, the factors selected
are material characteristic, cross sectional
characteristic and manufacturing methodologies
applied.

1.5 Energy Absorbers and Type of Loading :
1.5.1 Energy Absorbers

Crumple zones are structural areas in
the front and sometimes rear of a vehicle that are
designed to absorb energy upon impact in a
predictable way.
1+ Crash test results from the National Highway
Traffic Safety Administration’s New Car
Assessment Program (NCAP) indicate that
occupant injury and fatality risk can be reduced
by designing vehicles with softer front end
structures resulting in larger “maximum crush,”
provided there is no intrusion.
2+ Newton’s first law states that an object in
motion will stay in motion with the same speed
and in the same direction unless acted upon by
an unbalanced force. As a result, if a vehicle is
going 50mph, the bodies inside are as well, and
if the vehicle hits a solid wall and comes to a
stop immediately, the bodies will want to
continue going in the same direction at SO0mph.1
* Passengers will continue to move forward at
the same speed until they come in contact with a
part of the automobile or another human being,
causing injury. Even after a human body comes
to a stop in an accident, its internal organs
continue to move, slamming against each other
because of the impact, often causing serious
injury or death
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3 Newton’s second law of motion, force = mass
x acceleration, conveys that as the time it takes
for an automobile to come to rest or change
direction is increased, the force experienced by
the automobile (and its occupants) is decreased.
Conversely too, if the time to stop is shorter, the
force experienced is greater.

4 Crumple zones add time to the crash by
absorbing energy.Crumple zones allow the front
of the vehicle to crush like an accordion,
absorbing some of the impact of the collision
and giving some off in the form of heat and
sound. The front of the vehicle effectively acts
as a cushion that slows the time it takes for the
vehicle to come to a complete stop, applying less
force on passengers, which could help save their
lives.

SWhen used in crumple zones, lightweight
plastic components can help absorb energy and
save vehicle weight at the same time. Located in
the front crumple zone, the plastic fan/shroud
reservoir of the 2000 Dodge Dakota and
Durango saved 1.1 Ibs./vehicle, while the plastic
bumper beam of the Saturn VUE saved 2.5 Ibs.
in vehicle weight.5

1.5.2 Type of Loading
Crashworthiness of a vehicle is today of great
importance. Strict standards need to be adhered
to in the industry, in particular to protect human
life. In the aim for better performance, the
design of vehicles has also evolved to improve
protection capabilities. The most important
phenomenon in a crush or crash situation is to
absorb the kinetic energy. Crash tubes are
designed for that purpose and are used in many
practical situations. They have the ability to
absorb and convert large amounts of kinetic
energy into plastic strain energy under severe
loading conditions. A vehicle rarely encounters
either completely axial or transverse loads, but
rather happens in a combination of oblique (or
off-axis) impacting direction. So, behavior of the
tubes during oblique loading plays important
role.
1.5.3 Energy absorption during oblique
loading

During oblique loading work, effect of
angular impact on energy absorption of
rectangular tube is studied as shown in figure 1.9
and 1.10 Various angles atwhich tube was
impacted are 0 to 30 deg in steps of 5 deg. The
plane is inclined such that it will touch larger
side of tube first.

From the above curves it is observed that peak
load is very much higher for axial loading
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of the tube. As the angle ofimpact increases, the
load —displacement curves flatten out.

Figure 1.8 shows deformed shapes of tube for
various angles of impact. It is clearly seen that as
the angle of impact increases, tube fails in global
bending mode rather than progressive folding
mode. Progressive folding is desired mode of
deformation & is obtained in axial loading.

Graph of Force versus Displacement of
Conventional Tube for Axial Static Loading

40000
35000
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25000
20000
15000
10000

5000

Force, F (N)

o 50 100 150
Displacement, d (mm)

Fig 1.9 Force displacement curve

1.5.4 Energy absorption during Axial loading
For the experimental tests, a minimum of five
samples were used for each test. Fig 1.9shows
force-displacement curves of the conventional
tube subjected to axial static loading.Simulation
result compared favorably with the experimental
result. Both curves show high IPF followed
bylower fluctuating mean forces. Experimental
values were slightly lower than the simulation
values. This could bedue to specimen
imperfections in the form of tube geometry and
material properties.

1.6 Expermental SET-UP and Conclusion :
1.6.1 Test set-up for Tensile Test

Sample is selected based on literature survey,
many paper on similar article or study suggests
Aluminum

AA6063 material. A rectangular piece of
dimension 100mmX100mmX3mm is selected
and purchased from the local market. Three test
were decided to carry out, one is tensile, another
one is compression and last one is compression
with buckling initiators.

For tensile test a piece of 200mm hollow
rectangular sample is machined to obtain the
desired dimension and testing is done at lab,
shown in fig 1.10 a& b. The tensile is done
evaluate the material properties

Fig 1.10 Test sample & Lab setup
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1.6.2 Test set-up for Compression Test

For compression test the test sample of
100mmX100mmX3mm with the height of
220mm is selected with material AA6063. The
same is offered to Metalab, for carrying out the
test. The test set-up is shown in figure below.
The test is carried out on Universal Testing
machine, UTM UTES 60 TS.
Fig 1.13 aCompression Test sample& Setup
6.3 Results and Conclusion

6.3 Tensile & Compression Test Results

The specimen having thickness of 3.03mm and
the width of 19.96mm prepared by to suit to the
UTM

The original gauge length was 50mm. The
machine pre-load at 0.2% is 12.75kN.

The ultimate load observed to be 14.16kN. The
final length of specimen obtained is 56.40mm.
The Ultimate tensile stress obtained is
0.234kN/mm2.The tablel below summarizes
tensile test results.

The rectangular specimen of
100mmX100mmX3mm of height 225mm was
prepared to carryout compression at Metalab.
The figure 1.11 is a result of compression test
carried out on UTM. The specimen cracked
while compressing which is against the designed
principle of crush box

Table 1 Tensile results for sample

ELCA Laboratories Bhosari Pune

Original Guage

length{mm} 50
Final guage length{(mm) 56.4
Pre Load{%) 0.2
iachine Capacity {KN} 600
Specimen Type Flat

Fhickness {mm)

Fig 1.11 Failed compression sample

Aluminium crash box tube (3mm thickness) with
grade 6063 H9 showed failure in brittle manner
even though it is ductile material.

Tested Aluminium square crash box with 6063
grade does not meet design principle of
crashworthiness.

As progressive crushing pattern is not observed
in test, energy absorbed by above
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crush box will be very small which is against
purpose of crash box.
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ABSTRACT:

In the advancement of construction industry
supplementary cement used with the material
like fly ash, slag, metakaolin,
geopolymerbecause of considerably cost and
sustainability. Today’s surrounding
environment is competitive, it is well known
fact that, thermal power plant wastes
causesdestruction and produces impacts on
nation economics. The current challenge of
concrete industry is to produce high strength
and workability supporting material.
Geopolymer is emerging material which plays
same roles as gain through cement including
binding property and strength. The
intergovernmental panel on climate change
(IPCC) also suggested geopolymers to clinker
could be used to minimize global CO,
emission. The use of geopolymer in mortar
enhances durability and consistancy of
mortar at effective cost. Fly ash based
geopolymer has effectively minimizing the
quantity of cement content in mortar mix.
Cement saving will reduce an equal amount
of CO; to be discharged into atmosphere. It is
evident from literatures that replacement of
conventional cement is possible by selecting
an alkaline activator and secondary
cementatious materials. In this study
experimental results are presented to evaluate
the feasibility of utilizing geopolymer based
mortar over conventional mortar. The
variation taken for experiment study was in
Na,SiO; to NaoH as 1, 1.5and 2.5. Also
evaluated Variation in molarity of sodium
hydroxide in alkaline activator with M8, M10,
M14.

Keywords—Fly ash, Supplementary
cement,Geopolymer, Alkaline activator,
Mortar.
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I. INTRODUCTION

According to Davidovits J.'geopolymer is a raw
material which mainly silicon based polymers. It
is rich in silica and alumina with alkaline solution
and according to T.F.Yenger al.’geopolymers can
be categorized into two groups i.e. pure inorganic
geopolymers and  organic  geopolymers.
Geopolymers consist of polymeric Si- O — Al
framework, similar to zeolites. The reaction of
binding agents was depending on SiO,/Al,O;
ratio in the framework.Geopolymer cement
mostly includes metakaolin, fly ash and user
friendly alkaline reagent. Mahajan L.S. et
alexplained the effective reuse of fly ash at
North Maharashtra region and it’s a reliable to
need future ingredients in
Classifications of geopolymer cement are as
follows:

concrete  mix.

Fly ash based geopolymer cement
Slag based geopolymer cement
Rock basedgeopolymer cement
e Ferro sialatebasedgeopolymer cement
Fly ash is one of the main natural sources of

alumina silicate and it’s a popular choice for
geopolymer synthesis. Again Mahajan L.S. et
al.*evaluated the study on fly ash and metakaolin
and stated that Fly ash gives stable chemical
composition in concrete.

The use of fly ash enhances durability of concrete
and life at effective cost.Kawashima S.et al’
illustrated that nano silica instantly offset the
adverse effect of flyash on early age properties
for environmentally friendly high- volume fly
ash concrete.Geopolymer samples analyzed for
compressive strength and resulted that active
alumina with pozzolana act as a good binding
material in mortar (Najafiet al.%).

Ismail et al.” did the micro structural evaluation
of alkali activated binders based on geopolymer
like fly ash and blast furnace slag. It shows
during silica activated slag paste structure
dominated by a C-A-S-H type gel,
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while N-A-S-H structure formed in silicate
activated fly ash geopolymer. All reactions offer
strong binding properties between geopolymer
and convention cement. Boukendakdji. O. etal®
observed compressive strength inclusion of blast
furnace slag by substitution of cement was found
beneficial in self compacting concrete and also
improvement in workability seen.

He. J. et al.’has investigated new type of
geopolymer composites from rise husk ash and
red mud and suggested that prolong curing
affected on compressive strength. Mahajan L."
examined fly ash based study and suggested
various ways to utilize thermal power plant waste
effectively.Geopolymer binder is an inorganic
nature that offers superior properties than
ordinary Portland cement if they contain finer
size of byproduct of coal in term as fly ash (Y.
Lvov et al.”?).

II. OBJECTIVE

The experimental study is carried out to check
consistency, Initial setting time (IST) and Final
setting time (FST), compressive strength of
geopolymer mortar and cement mortar. The
variations taken in this study are following two
ways:

e Variation in Na,SiO; to NaoH as 1,
1.5and 2.5

e Variation in molarity of sodium
hydroxide in alkaline activator.

III. MATERIALS DETAILS

A.FLY ASH AND ALKALINE SOLUTION
For the present study fly ash is obtained from
thermal power station at bhusaval, Maharashtra.
The alkaline solution is a formation of sodium
hydroxide and sodium silicate solutions. For
obtaining required molarity solution were
prepared by the adding pellets of sodium
hydroxide solution with water. The ratio of
Na,Si0; andNaoH was kept in the range of 1,
1.5 and 2.5. The molar solutions of Na,SiO;
andNaoH were prepared in laboratory. Before
mixing it allows to cool for 24 hours.

B. AGGREGATES:
Particle sizes of aggregates for experimental
study are mention in following table no. 1.
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Tablel: Particle size proportions of aggregates.

Grades Particle Size
I Less than 2mm & greater than 2.5
I Less than Imm & greater than 0.5

I Less than 0.5mm & greater than 0.09

C.CEMENTS:
Ordinary Portland cement grade 53 was used and
Portland water used for the time of curing.

IV. EXPERIMENTAL DETAIL

Three concentration of alkaline solution was
carried out and experiment design done. 3cubes
were casted for each combination with a
repetition. Response variables for this study
were selected. Following four types of variable
used:

The effects of IST
The effects of EST
Standard Consistency
e Compressive Strength
Interaction and effects were evaluated. NaOH
solutions of 3 different molar concentrations

were prepared with respective sodium silicates
for making alkaline solution. 70.6 mm cubical
moulds used and the fresh paste were cast in two
layers. After that specimen were cured at 60°C
for 24 hours. Compressive strength was
evaluated after 1 day curing periods.

V. RESULTS AND DISCUSSION

A.IST AND FST

Initial and final setting time test were tested on
traditional cement mortar and geopolymer
mortar. The IST and FST for various grades
obtained are shown in following table no 2.

Table 2: IST and FST with mortar grades

Time (Minutes)
Grade
IST FST
M8 (1:1) 280 1780
MBS (1:1.5) 275 1700
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Mg (1:2.5) 230 1675
M10 (1:1) 240 1800
M10 (1:1.5) 235 1770
M10 (1:2.5) 200 1690
M14 (1:1) 210 1600
M14 (1:1.5) 190 1590
M14 (1:2.5) 190 1560

Cement 100 310

As comparedgeopolymer with conventional
cement, it can be seen that the initial and final
setting time increased significantly in case of
geopolymer. From the results obtained, here also
seen that, the IST and FST decreased as the
concentration of the sodium hydroxide increased
from M8 to M14. The lowest setting time obtain
in M14(1:2.5). The reduction in IST and FST
may be occurs due to increased concentration of
active silica solution.

B.STANDARD CONSISTANCY TESTS

The consistency test gives an idea of water
required for the hydration process of cement.
Following results were obtained while testing the
consistency of cement and activator. Following
table no. 3 shows the value obtained in
consistency test for prescribed grades of mortar.

Table3:Cement and activator with consistency

Cement and Consistency
Activator (%)
M8 (1:1) 22
Mg (1:1.5) 23
Mg (1:2.5) 23
M10 (1:1) 235

M10 (1:1.5) 20.5

M10 (1:2.5) 22
M14 (1:1) 24

M14 (1:1.5) 21.5

M14 (1:2.5) 22.5

Cement 29
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From results, it can be concluded that the
consistency of cement is more as compared to fly
ash with solutions of M8, M10 and M14. The
reason of greater consistency of cement as
compared to that of fly ash was that the matters
of fly ash are spherical in nature and minimum
friction. Cement particles contain more reactive
silica as compared to fly ash particle. Therefore
conventional cement consistency is more. It can
be concluded that standard consistency decreased
when geopolymer concrete was used. Due to less
water requirement of geopolymer concrete the
standard consistency value has decreased.

C.COMPRESSIVE STRENGTH

CTM was used to conduct compressive strength
test. Three cubes of size 76.6mm were casted for
each solution. These cubes were tested after
28days under the dry saturated surface condition.
Compressive strength obtained in MPa is shown
in table no. 4 as below.

Table 4: Cement and activator with compressive

strength
Compressive
Cement and Strength
Activator
(MPa)

M8 (1:1) 15
M8 (1:1.5) 20
M8 (1:2.5) 2151
M10 (1:1) 25.01
M10 (1:1.5) 27.22
M10 (1:2.5) 26.13
M14 (1:1) 25.09
M14 (1:1.5) 41.03
M14 (1:2.5) 44.15

Cement 34.78

It can be concluded from CTM results that the
compressive strength decreased initially for mix
MBS solution and there was increase in
compressive strength with salt concentration.
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VI. CONCLUSION

Conclusions had been drawn on the basis of
various test conducted in the laboratory. The
standard consistency result taken for fly ash and
cement with solution of M8, M10 and M14. In
all cases cement is highest as compared to the fly
ash;therefore the water requirement of
geopolymer concrete has decreases. In M8 found
highest IST and FSTand from all results, it can
be placed easily when compared with
conventional concrete. For MI14 solution,
geopolymer was obtained higher result
significantly. Due to Na,SiO; salt concentration,
the compressive strength has increased.
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ABSTRACT :

GST also known as the Goods and Services
Tax is defined as the giant indirect tax
structure designed to support and enhances
the economic growth of a country. GST in
India was introduced by Vajpayee
government in 2000 and the constitutional
amendment for the same was passed by the
Loksabha on 6™ May 2015. However, there is
a huge discussion against its implementation.

GST is expected to develop a friendly
environment as price level are inflations rates
would come down overtime as a uniform rate
is applied. It will also improve government
economy condition as the tax collection will
become more transparent. This paper focus
on the study of goods and service tax and it’s
impact on Indian economy.

Keywords:
Goods and service tax; Indian economy,
Introduction:

This paper is a attempt to see the benefits of
GST & its current status in India. Paper gives
knowledge about GST. In India currently we are
having service tax & VAT for collection indirect
tax. Tax policies play an important role on
economy through their impact on both efficiency
and equity. A good tax system should keep in
view issues of income distribution. This paper
shows how a goods and service tax is an
improvement over VAT and Service Tax.

The Goods and Services Tax (GST) is a vast
concept that simplifies the giant tax structure by
supporting and  enhancing  the economic
growth of a country. GST is a comprehensive tax
levy on manufacturing, sale and consumption of
goods and services at a national level. The
Goods and Services Tax Bill or GST Bill, also
referred to as The Constitution (One Hundred
and Twenty-Second Amendment) Bill, 2014,
initiates a Value added Tax to be implemented
on a national level in India. GST will be an
indirect tax at all the stages of production to
bring about uniformity in the system. On
bringing GST into practice, there would
be amalgamation of Central and State taxes into
a single tax payment. It would also enhance the
position of India in both, domestic as well
as international market. At the consumer level,
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GST would reduce the overall tax burden, which
is currently estimated at 25-30%.

Taxes to be subsumed

Central Taxes to Subsumed State Taxes to subsumed

= Central Excise duty |* State VAT / Sales Tax
(CENVAT) = Central Sales Tax

* Additional duties of excise |* Purchase Tax

* Exase duly levied under * Enterfainment Tax (not
Medicinal &  Toilelries| levied by the local bodies)
Preparation Act = Luxury Tax

* Additional duties of = Entry Tax { All forms)

s (CVD & SAD) = Taxes on lottery, belting &
* Service Tax gambling
= Surcharges & Cess * Surcharges & Cess

Source:http://www.opindia.com/2015/05/gst-
sorting-the-myths-from-the-facts

A.Types of GST:

There are four kinds of taxes under the GST,
namely SGST, CGST, IGST and UGST

SGST: STATE GOODS and SERVICE TAX is
the part of tax diverted to the state government
which is credited to revenue department of state
government. This is generally equivalent to
CGST. This compensates the loss of existing
VAT or Sales tax revenue to state government.
In the case of local sales, 50% quantum of tax
amount under GST is diverted to SGST TAX.

CGST: CENTRAL GOODS and SERVICE
TAX is the share of GST TAX Diverted to
revenue department of central government and
same it’s also equivalent to SGST. This share of
tax compensates the loss of existing excise duty
and service tax to the central government. In the
case of local sales, balance 50% quantum of
GST is transferred to CGST.

IGST: INTEGRATED GOODS AND
SERVICES TAX is levied when inter-state sales
and purchase is made. One part of this tax
transferred to central government and another to
state government to whom goods and services
belong. The IGST is the separate tax which is
charged only in case of inter-state sales or when
transactions between two states involved.

UGST: UNION TERRITORY GOODS AND
SERVICES TAX. As the SGST Act cannot be
applied on a union territory without its own
legislature, the GST Council has introduced the
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UTGST Act, to levy a tax, called UTGST, in the
union territories of Chandigarh, Lakshadweep,
Daman and Diu, Dadra and Nagar Haveli and
Andaman and Nicobar Islands. UTGST will be
levied in place of SGST in these union
territories.

GST: Pro & Cons:

1. GST is a transparent tax and also reduces
number of indirect taxes.

2. GST will not be a cost to registered retailers
therefore there will be no hidden taxes and
the cost of doing business will be lower.

3. Due to Reverse Charge Mechanism the
number of tax payers will be increase.

4. As GST council added new products for
levy of GST like Cloth, etc. the number of
tax payer will be increased.

5. Benefit people as prices will come down
which in turn will help companies as
consumption will increase.

6. There is no doubt that in production and
distribution of goods, services are
increasingly used or consumed and vice
versa.

7. Separate taxes for goods and services,
which is the present taxation system,
requires division of transaction values into
value of goods and services for taxation,
leading to greater complications,
administration, including compliances costs.

8. In the GST system, when all the taxes are
integrated, it would make possible the
taxation burden to be split equitably
between manufacturing and services.

9. GST will be levied only at the final
destination of consumption based on VAT
principle and not at various points (from
manufacturing to retail outlets). This will
help in removing economic distortions and
bring about development of a common
national market.

10. GST will also help to build a transparent
and corruption free tax administration.

11. Presently, a tax is levied on when a finished
product moves out from a factory, which is
paid by the manufacturer, and it is again
levied at the retail outlet when sold.

12. GST is backed by the GSTN, which is a
fully integrated tax platform to deal with all
aspects of GST.

13. Some Economist say that GST in India
would impact negatively on the real estate
market. It would add up to 8 percent to the
cost of new

homes and reduce demand by about 12
percent.

14. Some Experts says that CGST(Central GST),
SGST(State GST) are nothing but new names
for Central Excise/Service Tax, VAT and
CST. Hence, there is no major reduction in the
number of tax layers.

15. Some retail products currently have only four
percent tax on them. After GST, garments and
clothes could become more expensive.

16. The aviation industry would be affected.
Service taxes on airfares currently range from
six to nine percent. With GST, this rate will
surpass fifteen percent and effectively double
the tax rate.

17. It would subsume all indirect taxes at the
center and the state level.

18. It would free the manufacturing sector
from cascading effect of taxes, thus by
improve the cost-competitiveness of goods
and services.

19. It would bring down the prices of goods and
services and thus by, increase consumption.

20.1t would create business-friendly environment,
thus by increase tax-GDP ratio.

21..E-commerce does not leave signs of the
transaction outside the internet and has
anonymity associated with it. As a result, it
becomes almost impossible to track the
business transaction taking place through
internet which can be business to business,
business to customer or customer to customer.
New techniques can be developed to track
such transactions but until such technologies
become readily accessible, generation of tax
revenue from this sector would continue to be
uncertain and much below the expectation.
Communication is considered to be necessity
and one cannot do without communication. In
modern times, communication has assumed
the dimension of telecommunication.

22. Service tax and material tax and daily needs
things prices has be reduced after the
announcement of GST daily things such as
soap, toothpaste, hair oil, toothbrush and
cosmetic products had raised their prices. One
relaxation is on vegetable oil GST tax has
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reduced from 6% to 5% and sugar rates have
also raised high. GST on cosmetic has been high
from 13% to 28% as a result shampoo,
conditioner and washing powder, perfume etc is
being costly.

23. One of the major disadvantages of the GST
regime could be in the service tax rate from 14%
to  20-22%. The  entire issue  of
telecommunication sector assumes a serious
proportion when India’s rural tele-density is not
even 50%.

24. The proposed GST intends to keep
petroleum products, electricity, real estate and
liquor for human consumption out of the
purview of GST

25. It is a well-known fact that petroleum
products have been a major contributor to
inflation in India. Inflation in India depends on
how the government intends to include
petroleum products under GST in future.
Electricity is essential for the growth and
development of India. If electricity is included
under standard or luxury goods in future then it
would badly affect the development of India. It
is said that GST would impact negatively on the
real estate market. It would add up to 8% to the
cost of new homes and reduce demand by about
12%.

26. GST on goods and other product
businessman is needed to keep the track of all
transactions commerce graduates has got large
scope of work is required as per survey. Online
accountant are required pay three returns in one
month for every businessman therefore full time
account is needed to each businessman as
compared to previous tax paid.

27. GST has regulated the Marathi file industry
has been facing problems. According to the
survey of Marathi film has been reduced by 20-
25% removal of tax free result and caretaker of
film theater has also be removed by 18% GST
on film ticket the owner of theater in bearing a
heavy loss.

Myths & Reality:
1. Myth: The new GST rate is higher
compared to earlier VAT.
Reality: It appears higher because excise duty
and other taxes which were invisible earlier are
now subsumed in GST and so visible now.
2. Myth: If a person makes payment of
utility bills by credit cards, they will be
paying GST twice.

49

Reality: Inaccurate. GST is only levied once,
irrespective of the payment being made by cash
or cards.

3. One India One Tax is a Myth!!!

GST is one tax in India is not the correct
statement as GST only comes on the
replacement of different indirect taxes, However
CUSTOM DUTY OR IMPORT EXPORT
DUTY will remain continue to levy. Further few
amendments have already being made In custom
law and same will remain applicable in India.
All other direct taxes like Income Tax, Gift Tax,
Property Tax etc will remain continued in forces
as earlier.

4. Myth: All invoices must be generated
on computer/internet only.

Reality: Invoices can be generated manually also
5. Myth: A retailer needs internet all the
time to do business under GST
Reality: Internet would be needed only while
filing the monthly return of GST.
6. Myth: A retail
provisional ID but waiting for final ID

business 1 have

to do business
Reality: Provisional ID will be your final
7. Myth: An item of trade was earlier
exempt so the retailer will need new
registration before starting a business
now.
Reality: You can continue doing business and
get registered within 30 days.
8. Myth: There are three return per month
to be filed
Reality: There is only one return with three
parts, out of which first part filed by the dealer
and two other parts auto-populated by computer.
9. Myth: Even small dealers will have to
file invoice wise details in the return.
Reality: Those in retail business (B2C) need to
file only summary of total sales.
10. Myth: Cost will decrease

Reality: Cost may decrease , but various
products , services may become costlier also.
Services which are being taxed at 15% will be
taxed at 18%. In initial period costs are going to
increase for sure. Later on with proper
understanding of law and strategy cost may
decrease.

11. Myth: Seamless credit flow
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Reality: The most important feature of GST is to
remove cascading effect of taxes. So taxes paid
on inputs can be utilized for payment of GST on
output. But as per model law SGST credit of one
state cannot be utilized to pay SGST liability of
another state. Credit of SGST cannot be utilized
to pay off CGST and vice versa.

12. Myth: Under GST number of returns to
reduce drastically

Reality: An average tax payer (other than
composition scheme option) will have to file at
least 38 returns in a year. (First return, 3 monthly
returns and Annual return ) . And if Business
entity is operating from more than one state than
this number will be multiplied by so many
states. So it can go up to 1922 returns per year.
(This includes monthly TDS returns, reverse
charge returns ).

13. Myth: Person with turnover below
twenty lacs need not register under
GST

Reality: Following persons even though turnover
below 20 lacs will have to register under GST:

Person making any taxable supply to other state
( no threshold limit even 100 rupees transaction
will invite registration )

Casual taxable persons like exhibitors,
temporary business

Nonresident persons

Persons who are require to deduct or collect tax
at source (TDS/TCS under GST)

Person who are required to pay under reverse
charge

14. Myth: Composition scheme for small
businessmen having turnover below 50
lacs for easy compliance. ( tax rate
between 1% to 3% )

Reality: Although turnover below 50 lacs , if a
person makes even a single supply to different
state he will be out of composition scheme .
Also this scheme is only for Goods not for
services. So small service providers cannot take
its benefit.

15. Myth: Easy to comply

Reality: It’s certainly easy to comply for bigger
concerns, corporate etc. But as GST envisages
total electronic compliance, small suppliers,
persons in rural, remote arcas will find it
difficult to comply.

Though there is no doubt that GST is going to be
the biggest indirect tax reform it still suffers
from many complications. If government wants

to implement the law successfully then it must
involve all the stakeholders in decision making.
Educate the masses properly. Train the
administration thoroughly.

Otherwise as we are facingdaily new
notifications in post demonetization era same
will be witnessed in post GST era also.

Conclusion :

Implementation of GST is one of the best
decisions taken by the Indian government. The
higher GST rate will definitely boost the tax to
GDP ratio, while giving financial muscle to the
government for increasing the capital
expenditure. This is likely to spur growth in the
economy. Tax policies play an important role on
the economy through their impact on both
efficiency and equity. A good tax system should
keep in view issues of income distribution and,
at the same time, also endeavor to generate tax
revenues to support government expenditure on
public services and infrastructure development.
The ongoing tax reforms on moving to a goods
and services tax would impact the national
economy, International trade, firms and the
consumers No doubt; GST will simplify existing
indirect tax system and will help to remove
inefficiencies created by the existing current
heterogeneous taxation system revenue rate, and
inclusion of petroleum products, electricity,
liquor and real estate. Until the consensus is
reached, the government should resist from
implementing such regime. We must be ready to
deal with GST and many other changes that are
going to take place in India. Slowly, India shall
move to join the world wide standards in
taxation, corporate laws and managerial
practices and be among the leaders in these
fields. The GST increases the opportunity
employment.
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