s | ( "",‘"_,:;;'.‘- “ /'
lJER International Journal of Al

Engineering Research And General Science =~/

".,..,

Journal which deals with research, Innovation and Originality

International Journal Of Engineering Research and General

Science
ISSN 2091 - 2730




International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

Table of Content

Topics Page no
Chief Editor Board 34
Message From Associakalitor 5

Research Papers Collection 6-775

2 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

CHIEF EDITOR BOARD

1. Dr Gokarna Shrestha, Professor, Tribhuwan University, Nepal

2. Dr Chandrasekhar Putcha,Outstanding Professor,University Of California, USA

3. Dr Shashi Kumar Gupta,, Professor, IIT Rurkee, India

4. Dr K R K Prasad, K.L.University, ProfessorDean India

5. Dr Kenneth Derucher, Professor and Former Dean, California Stat University,Chico, USA

6. Dr Azim Houshyar, Professor, Western Michigan University, Kalamazoo, Michigan, USA

7. Dr Sunil Saigal, Distinguished Professor, New Jersey Institute of Technology, Newark, USA

8. Dr Hota GangaRao, DistinguishedProfessor and Director, Center for Integration of Composites into
Infrastructure, West Virginia University, Morgantown, WV, USA

9. Dr Bilal M. Ayyub, professor and Director, Center for Technology and Systems Management,
University of Maryland College Park, Maryland, USA

10.Dr Sarah BENZIANE, University Of Oran, Associate ProfessorAlgeria

11. Dr Mohamed Syed Fofanah, Head, Department of Industrial Technology & Director of Studies, Njala
University, Sierra Leone

12. Dr Radhakrishna Gopala Pillai, Honorary professor, Institute of Medical SciencesKirghistan
13.Dr P.V.Chalapati, Professor,K.L.University, India

14. Dr Ajaya Bhattarai, Tribhuwan University, Professor, Nepal

ASSOCIATE EDITOR IN CHIEF

1. Er. Pragyan Bhattarai , Research Engineer and program cordinator, Nepal

ADVISORY EDITORS

1. Mr Leela Mani Poudyal, Chief Secretary, Nepal government, Nepal

2. Mr Sukdev Bhattarai Khatry, Secretary, Central Government, Nepal

3. Mr Janak shah, Secretary, Central Government, Nepal

3 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

4. Mr Mohodatta Timilsina, Executive Secetary, Central Government, Nepal

5. Dr. Manjusha Kulkarni, Asso. Professor,Pune University, India

6. Er. Ranipet Hafeez BashdPhd Scholar), Vice President, Basha Research Corporation, Kumamoto, Japan
Technical Members

1. Miss Rekha Ghimire, Research Mioobiologist, Nepal sectiorrepresentative,Nepal

2. Er. A.V. A Bharat Kumar, Research Engineer, India section representative and program eordinator, India
3. Er. Amir Juma, Research Engineer ,Uganda section representative, program-codinator, Uganda

4. Er. Maharshi Bhaswant, Research scholari{niversity of southern Queensland), Research Biologist, Australia

4 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

Message from Associat&ditor In Chief

I

Let me first of all take this opportunity to wish all our readers a venpyhapeacefland
prosperous year ahead

A= This is theSixth Issue of theéSecondVolume of International Journal of Engineering Research
> ,‘w/‘)' &_ and GeneralScience. A total ol52researcharticlesare publishednd | sincerely hope that each
» N
e

i one of thes providessome signifiant stmulation to a reasonable segment of our community of
(S WL ® readers.

In this issue, we have focused mainly on Becent Bchnologyand itschallengingapproachin ResearchWe also
welcome more research oriented ideas in our upcoming Issues

A ut Is esponse for this issue was really inspiring for us. We received many frapersore than 7 countiresin this
issueand we received many research papersobuttechnical team and editor menmbacceptedvery less number of
research papers for the fightion. We have provided editors feedback for every rejected as well as aquaptezb that
authos can work out in the weakness morand we shall accept the paper in near future. We apologize for the
inconvenient caused for rejected Authors but lehopr editod $eedback helps you discover mdrerizonsfor your
research work.

| would like to take this opportunity to thank each and every writer for their contribution and would like to thank entir
International Journal of Engineering Research aadeBal Science (IJERGS) technical teama editormemberfor their
hard work for the development of research in the wibndugh IJERGS

Last, but not the least my special thanks and gratitegels to go to all our fellow friends and supporters. Yoy isel
greatly appreciated. | hope our reader will find papers educatiohand entertaining as well. Our team haene good
job however, this issue may possibly have some drawbakd, therefore constructive suggestions for further
improvement shallé&warmly welcomed.

Er. Pragyan Bhattarai
Assistanteditor-in-Chief, P&R,
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Heart Disease Pediction Using Classification with Different Decision Tree

Techniques

K. Thenmozht, P.Deepika
'Asst. Professor, Department of Computer Science, Dr. N.G.P. Arts and Science College, CBE

“Asst. Professor, Department of Computer Science and ApplicaBessrie College of Arts and Science, CBE

ABSTRACT : Data mining is one of the essential areas of research that is more popular in health organization. Data mining plays
effective role for uncovering new trends in healthcare organization which is lhielpall the parties associated with this field. Heart
disease is the leading cause of death in the world over the past 10 years. Heart disease is a term that assigns rtabarlafge nu
medical conditions related to heart. These medical conditionsildesiee irregular health condition that directly affects the heart and
al | its parts. The healthcare industry gathers enormous
information for effective decision making. Data mining teiciues are useful for analyzing the data from many different dimensions
and for identifying relationships. This paper explores the utility of various decision tree algorithms in classify amtherddiease.
KEYWORDS : Data mining, KDD, Classificatiomjecision tree, ID3, C4.5,C5.0, J48

INTRODUCTION

Data mining is one of the most vital and motivating area of research with the objective of finding meaningful informatior
from huge data sets. Now a day, Data mining is becoming popular in healthcareefielsd there is a need of efficient analytical
methodology for detecting unknown and valuable information in health data. Data mining tools performs data analysis land may &
uncover important data patterns contributing greatly to Knowledge bases, Bustiraésgies, Scientific and Medical Research. Data
mining is a more convenient tool to assists physicians in detecting the diseases by obtaining knowledge and infornthitigrihegar

di sease from patientds dat a.

Data mining and KDD (Knowledge Discovery Databases) are related terms and are used interchangeably. According to Fayyad et
al., the knowledge discovery process are structured in various stages whereas the first stage is data selection vduiectata is

from various sources, the secondge is preprocessing of the selected data, the third stage is transformation of the data into
appropriate format for further processing, the fourth stage is Data mining where suitable Data mining technique is dpplizdeon

for extracting valuablenformation and evaluation is the last stage

Interpretation [
Evaluation

Patterns

Data Mining

=

Preprocessed Data ata

(  Preprocesing )

Selection

Transformed
3

6 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

CLASSIFICATION

Classification is a process that is used to find a model that describes and differentiate data classes or conceptgdee the p

using the model to predict the class of objects whose @hstik unknown.
TOOLS FOR CLASSIFICATION

Some of the major tools used for constructing a classification model include Decision tree, Artificial Neural Networkemi@hBay

Classifier.
DECISION TREE

Berry and Linoff def i nethat che loei used tondividerup a largescolléction of tecords into r
successive smaller sets of records by applying a sequence of simple decision rules. With each successive division,stud thember

resulting sets become more and more similar to one anoth 0

Decision tree is similar to the flowchart in which every +hesf nodes denotes a test on a particular attribute and every
branch denotes an outcome of that test and every leaf node have a class label. The node at the top most labels é¢alldnt toee is
node. Using Decision Tree, decision makers can choose best alternative and traversal from root to leaf indicates unique c

separation based on maximum information gain[4].

Decision trees are produced by algorithms that are used to idenidyvarays of splitting a data set into segments. These segments
form an inverted decision tree. That decision tree originates with a root node at the top of the tree

ID3

ID3 the word stands for Iterative Dichotomiser 3. ID3 is one of the decision tred that®uilds a decision tree from a

fixed set of training instances. The resulting tree is used to classify the future samples.
C4.5

C4.5 is the latest version of ID3 induction algorithm. It is an extension of ID3 algotithm. This builds a deciside tiiee i
ID3. It builds a decision tree from training dataset using Information Entropy concept. So that C4.5 is often calledtiaal Stati

Classifier. This C4.5 is a widely used free data mining tool.
C5.0

This model is an extension of C4.5 decision trigerithm. Both C4.5 and C5.0 can produce classifiers expressed as either
decision tree or rulesets. In many applications, ruleset are preferred because they are simpler and easier to understimd. The

differences are tree sizes and computation timed G5used to produce smaller trees and very fast than C4.5.

7 www.ijergs.org
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J48

J48 decision tree is the implementation of ID3 algorithm developed by WEKA project team. J48 is a simple C4.5 decisic
tree for classification. With this technique, a tree is constructeaodel the classification process. Once the tree is build, it is applied

to each tuple in the database and the result in the classification for that tuple.

DECISION TREE TYPES

There are many types of Decision trees. The Difference between them is mathlematel that is used to select the
splitting attribute in extracting the Decision tree rules. Three most commonly used research tests types: 1) Informa@pGiBain

index and 3) Gain ratio Decision Trees.

INFORMATION GAIN

The entropy word standsrfthe meaning of information gain. This approach selects the splitting attribute that minimizes the
value of entropy, thus maximizing the information gain. To identify the splitting attribute of decision tree, one mustectdeul
information gain for eeh and every attribute. Then they select the attribute that maximizes the Information Gain. It is the differenc

between the original information and the amount of information needed.

GINI INDEX

The Gini Index is used to measure the impurity of data.@iheindex is calculated for every attribute that is available in the dataset

GAIN RATIO

To reduce the effect of the bias resulting from the use of Information Gain, a variant known as Gain Ratio. The informatic
Gain measure is biased toward test withnynautcomes. That means, it prefers to select the attributes having a large number of
values. Gain Ratio adjusts the Information Gain for each attribute to allow for the breadth and uniformity of the athiibsite v
Gain Ratio = Information Gain / Spliaformation
Where the split information is a value based on the column sums of the frequency table.
PRUNING

After extracting the decision tree rules, reduced error pruning is pruning the extracted decision rules. Reduced egror prun
is one of the effi@nt and fastest pruning methods and it is used to produce both accurate and small decision rules. Applying redu
error pruning provides more compact decision rules and reduces the number of extracted rules.
PERFORMANCE EVALUATION

To evaluate the perforamce of each combination the sensitivity, specificity and accuracy were calculated. To measure th
stability of performance the data is divided into training and testing data withldLOross validation.
Sensitivity = True Positive/ Positive
Specificity= True Negative/ Negative
Accuracy = (True Positive + True Negative) / (Positive + Negative)
FOCUS ON THE SURVEY:

Atul Kumar Pandey et al. proposed a Novel frequent feature selection method for heart disease prediction[7]. The No

feature selection medld algorithm which is the Attribute Selected Classifier method including CFS subset evaluator and Best Firs
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search method followed by J48 Decision Tree then integrating the Repetitive Maximal Frequent Pattern Technique fortgiving be

accuracy.

Atul Kumar Pandey et al. proposed a prediction model with 14 attributes[8]. They developed that model using j48 Decisic
Tree for classifying Heart Disease based on the Clinical features against unpruned, pruned and pruned with reduceth@grror pru
method. Theyshown the result that the accuracy of Pruned J48 pruned Decision Tree with Reduced Error Pruning Approach is mt
better than the simple Pruned and Unpruned Approach. They proposed the prediction model to the clinical data of heginedésease
training instances 200 and testing instances 103 using split test mode.

Nidhi Bhatla et al. proposed that the observations reveal that the Neural Networks with 15 attributes has outperfoaithethewer
data mining techniques[2]. Another conclusion from theyamis that Decision Tree has shown good accuracy with the help of
genetic algorithm and feature subset selection. This Research has developed a prototype Intelligent Heart DiseassyBtediction
using data mining techniques namely Decision Tree, NBé@yes and Neural Network. A total of 909 records were obtained from the
Cleveland Heart Disease database. These records were equally divided into two datasets. That are Training datasetonith 455 re
and Testing dataset with 454 records. Various teghes and data mining classifiers are defined in this work which has emerged in
recent years for efficient and effective heart disease diagnosis. In this, Decision tree has performed well with 99&3¢bwccu
using 15 attributes. Moreover, in combinatiwith genetic Algorithm and 6 attributes, Decision tree has shown 99.2% efficiency.

Classification Techniques Accuracy with

13 attributes 15 attributes
Naive Bayes 94.44 90.74
Decision Tree 96.66 99.62
Neural Network 99.25 100

Chaitrali S. Dagare et al. analyzed prediction system for Heart disease using more number of attributes[3]. This paper add
two more attribute obesity and smoking. They expressed a number of factors that increase the risk of Heart diseaseHifihat are
Blood Cholestel, Smoking, Family History, Poor Diet, Hyper Tension ,High Blood Pressure, Obesity and Physical inactivity. The
data mining classification techniques called Decision Tree, Naive Bayes and Neural Network are analyzed on Heart Diasase data
The perfornance of these techniques are compared based on their accuracy. They used J48 algorithm for this system. J48 algor
uses pruning method to built a tree. This technique gives maximum accuracy on training data. And also they used Naive Bz
classifier ad Neural Network for predicting the Heart Disease. They compared the accuracy for both 13 input attribute and 15 inp
attribute values.

V.Manikandan et al. proposed that association rule mining are used to extract the item set relations[6]. Theifilcatiartas based
on MAFIA algorithms which result in accuracy, the data is evaluated using entropy based cross validation and partitjoesecithi
the results are compared. MAFIA stands for Maximal Frequent Itemset Algorithm. They used C4 bralgosihow the rank of
heart attack with Decision Tree. Finally, the Heart Disease database is clustered-onsagclustering algorithm, which will
remove the data applicable to heart attack from the database. They used a dataset with 19 attdiibeegoAhwas to have high
accuracy, igh precision and recall metrics

9 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

Techniques Precision Recall Accuracy(%)

K-Mean based on MAFIA 0.78 0.67 74%

K-Mean based on MAFIA
with ID3

0.80 0.85 85%

K-Mean based on MAFIA
with ID3 and C4.5

0.82 0.92 92%

CONCLUSION

Heart Disease is a fatal disease by its nature. This disease makes a life threatening complexities such as heareattacklend d
importance of Data Mining in the Medical Domain is realized and steps are taken to apply relevant techrigugis@ase

Prediction. The various research works with some effective techniques done by different people were studied. The ofrsgrvations
the previous work have led to the deployment of the proposed system architecture for this work. Though, assificaticin
techniques are widely used for Disease Prediction, Decision Tree classifier is selected for its simplicity and acceracy. Diff
attribute selection measures like Information Gain, Gain Ratio, Gini Index and Distance measure can be used.
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Abstract: Cloud computing is a general term used to describe a new class of network based computing that takes place over
internet. The primary benefit of moving to Clouds is application scalability. Cloud computing is vericia¢rief the application

which are sharing their resources on different nodes. Scheduling the task is quite a challenging in cloud environmetdskisaedi
scheduled by user requirements. New scheduling strategies need to be proposed to overpooideithe proposed by network
properties between user and resources. New scheduling strategies may use some of the conventional scheduling coneepts to |
them together with some network aware strategies to provide solutions for better and more gfficsafteduling. Scheduling
strategy is the key technology in cloud computing. This paper provides the survey on scheduling algorithms. There working w
respect to the resource sharing. We systemize the scheduling problem in cloud computing, anal goeskeatheduling hierarchy.

Keywords: Scheduling, Cloud computing, Resource allocation, Efficiency, Utility Computing, Performance.
1. INTRODUCTION

The latest innovations in cloud computing are making our business applications even more mobile a
collabordive, similar to popular consumer apps like Facebook and Twitter. As consumers, we now expect tf
the information we care about will be pushed to us in real time, and business applications in the cloud
heading in that direction as well.

Cloud computig models are shifting. In the cloud/client architecture, the client is a rich application running ot
an Internetconnected device, and the server is a set of application services hosted in an increasingly elastic.
scalable cloud computing platform. Thkud is the control point and system or record and applications can
span multiple client devices. The client environment may be a native application or bpassdr the
increasing power of the browser is available to many client devices, mobile dtopdstke.

Robust capabilities in many mobile devices, the increased demand on networks, the cost of networks and
need to manage bandwidth use creates incentives, in some cases, to minimize the cloud application compt
and storage footprint, and exploit the intelligence and storage of the client device. However, the increasingly
complex demands of mobile users will drive apps to demand increasing amounts e$isiereemputing and
storage capacity.

1.1 Cloud Architecture

The Cloud Computingrahitecture comprises of many cloud components, each of them are loosely coupled. W
can broadly divide the cloud architecture into two pBrtmt Endrefers to the client part of cloud computing
system. It consists of interfaces and applications thatargred to access the cloud computing platforms, e.g.,
Web BrowseiSecondly,Back Endefers to the cloud itself. It consists of all the resources required to provide

12 www.ijergs.org
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cloud computing services. It comprises of hdgéa storage, virtual machines, secuntgchanism, services,
deployment models, serveesc.

User Interface

Application | -z----coo T e

Cloud
Provider
. C

Job Controller

( SLA Controller

‘ Monitoring ‘ Scheduling
Service Service

‘ Security ‘ Storage |
Service | ‘,, Service _‘

Core

‘ Discovery Fault Tolerance
Service {_ Service

Cloud
Provider
A

Communication Interface (P2P)

Cloud

Fig 1 Cloud Architecture

1.2 Resource Allocation

Resource Allocation is all about integrating cloud provider activities for utilizing and allocating scarce
resources within the limit of cloud envinment so as to meet the needs of the cloud application. It requires the
type and amount of resources needed by each application in order to complete a user job. The order and tin
allocation of resources are also an input for an optimal resource atocati

An important point when allocating resources for incoming requests is how the resources are modeled. Tt
are many levels of abstraction of the services that a cloud can provide for developers, and many

Physical Machines(PNs)

Resvurce Utilizativa Repuort 1

Repors || Deciion T
M . | Machine
Repecitorygp rl,::i'.'-'ﬁ | Maonitoring
(Y (DME)Y Agent
(MMA)
Data Center :
Super Node Dom() DomU
(DCSN) = -
Request: : Hypervisor

Place New VM or 4
Migrate a VM to another PM

Data Center

Fig 2. Schematic Representation

parameters @it can be optimized during allocation. The modeling and description of the resources shou
consider at least these requirements in order for the resource allocation works properly.Cloud resources ca
seen as any resource (physical or virtual) thaeldgers may request from the Cloud. For example, developers
can have network requirements, such as bandwidth and delay, and computational requirements, such as (
memory and storage.
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When developing a resource allocation system, one should think alvub [lescribe the resources present in
the Cloud. The development of a suitable resource model and description is the first challenge that a resol
allocation must address. An resource allocation also faces the challenge of representing the applicati
requirements, called resource offering and treatment. Also, an automatic and dynamic resource allocation n
be aware of the current status of the Cloud resources in real time. Thus, mechanisms for resource discovery
monitoring are an essential part this system. These two mechanisms are also the inputs for optimization
algorithms, since it is necessary to know the resources and their status in order to elect those that fulfill all
requirements.

Modeling of

Resources

Cloud Developer
Resource Requirementg

Resource
Allocation

Fig 3. Allocation of Resources
3.Scheduling Algorithms

3.1A green energyefficient scheduling algorithm using the DVFS technique for cloud datacenters
ChiaMing Wu et al RuayShiung Chang, HsiYu Chan,2014

The dynamic voltage and frequenaabng (DVFS) technique can dynamically lower down thesupply voltage
and workfrequency to reduce the energy consumption

while the performance can satisfy the requirement of & f@ve are two processesitn First is to provide
thefeasible combinatiorr gcheduling for a job. Second is to providethe appropriate voltage

and frequency supply for the servers viathe DVFS technique.

This technigue can reduce the energy consumption of a server when itis in the idle mode or the light workloa:
satisfies theminimum resource requirement of a joband prevent the excess use of re3tersasulation
results show thahis method can reduce the energy consumption biyZ5%.

3.2.A new multi-objective bi-level programming model for energy andlocality aware multijob scheduling

in cloud computing:
Xiaoli Wang, Yuping Wang, Yue Cu2014

This programming model is based on MapReduce to improve energy efficiency of servers. First, the variation
energy consumption with the performandéeservers is taken into acgot. Second, data locality can be adjusted
dynamically according to current network state; last but not least,considering thathaskiling strategies
depend directly on data placement policies

This algorithm is proved much more effective thanthe ldaddefault scheduler and the Fair Scheduler in
improvingserverso6 energy efficiency
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3.3.Costefficient task scheduling for executing large programsin the cloud
Sen Sug, Jian Lia, Qingjia Huangg, Xiao Huanga, Kai Shuang, Jie Wang,2013

The costefficient taskscheduling algorithm usintgvo heuristicstrategiesThe first strategy dynamically maps
tasks to the most cosfficient VMs based on the concept of Pareto dominance. The second strategy,
complement to the first strategy, reduces the mope@sts of norcritical tasks.This algorithm is evaluated
with extensive simulations on both randomly generated large DAGs andiaddl applicationsThe further
improvements can be made using new optimization techniques and incorporating penaltiedatiog
consumeiprovider contracts.

3.4 Priority Based Job Scheduling Techniques In Cloud Computing: A Systematic Review:
Swachil Patel, Upendra Bhoi,2013

Job scheduling in cloud computing mainly focuses to improve the efficient utilization of resiatcis
bandwidth, memory and reduction in completion tiniéere are several muitriteria decisiormaking
(MCDM) and multtattribute decisiormaking (MCDM) which are based on mathematical modeling. This PJSC
is based on Analytical Hierarchy Proces$iA.

A modified prioritized deadline based scheduling algorithm (MPDSAyaposed using project management
algorithm for efficient | ob ex elMRDSA exatutewjolts tvith diesesd |
deadline time delay in cyclic maanusing dynamic time quantum.

There are several issues relate@riority based Job Scheduling Algorittsach as complexity, consistency and
finish time.

3.5. CLPS-GA: A CASE LIBRARY AND PARETO SOLUTION-BASED HYBRID GENETIC ALGORITHM FOR ENERGY
AWARE CLOUD SERVICE SCHEDULING

Ying Fend, Lin Zhand, T.W. Liao,2014.

On the basis aflassicmulti-objective genetialgorithm a case library and Pareto solution based hybrid
Genetic Algorithm (CLPS5A) is proposed to solve the model. The major components of @& 8iclude a
multi-parent crossoveoperator (MPCO), a twetage algorithm structure, and a case library. Experimental
results have verified the effectiveness of CLEA in terms of convergence, stability, and solution diversity.

3.6Scheduling ScientificWorkflows Elastically for Cloud Canputing:
Cui Lin, Shiyong Lu, 2011

It proposes the SHEFT algorithm (ScalableterogeneougarliestFinish-Time algorithm)to schedule
workflows for a Cloud computing environment. SHEFT is an extension of the HEFT algorithm which is applie
for mapping a wrkflow application to a bounded number of processors.

We schedule these workflows by the HEFT and SHEFT algorithms,andcompare workflow makespan by the t
algorithms as the size of the workflows increases.

3.7. Job scheduling algorithm based on Berger wdel in cloud environment:
BaominXw, Chunyan Zhat, EnzhaoHa, Bin Huc,d, et al., 2011
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The Berger model of distributive justice is based on expectation states. It is a series of distribution theories
social wealth. Based on the idea of Berger maslek;fairness constraints of job scheduling are established in
cloud computing. The job schdihg is implemented in a cloudi8 platform.

The proposed algorithm in this paper is effective implementation of user tasks,and with better fairness.In futt
erhancement it deals with build a fuzzyneural network of QoS feature vector of task and parameter vecto
resource based on the nlimear mapping relationship between QoS and resource.

3.8 Efficient dynamic task scheduling in virtualized data centers withfuzzy prediction:
Xiangzhen Kong a,n, ChuangLin a, YixinJiang a, WeiYan a, Xiaowemthu,2011

Thegeneralmodelofthetaskschedulingin ~ VDCisbuiltby MSQ@ME  andtheproblemisformulage an
optimization problemwithtwoobjectives:averageresponsetime and
availabilitysatisfactionpercentage.Basedonthefuzzyprediction systems,anon
linedynamictaskschedulingalgorithmnamed SALAF is proposed. The experimental results show that t
proposed algorithm could efficiently improve the total availability of VDCs while maimigi good
responsiveness performance.

Considering the cost of consolidation, there exists an optimal consolidation ratio in a VDC that may be relat
to the hardware resource and the workload, whiemissuein it.

3.9Policy based resource allocatioim laaS cloud:
AmitNathani a, Sanjay Chaudhary@auravSomaret al.,2012

Haizea uses resource leases as resource

allocation abstraction and implements these leases by allocating Virtual Machines AfiVEg)proximation
algorithmis proposed in which mmize the number of allocatedresources which need to be reserved for a batc
of tasksWhen swappingand preemption both fails to schedule a lease, the proposedalgorithm applies
concept of backfilling.

The results show that it maximizes resource utilmatand acceptance of leases compared to the existing
algorithm of Haizea.Backfiling has a disadvantage of requiring more preemption, which increases over:
overhead of the system.

3.10Honey bee behavior inspired load balancing of tasks in cloud compag environments:
DhineshBabu L.Da*, P. VenkataKrishriaet al.,2013

HBB-LB aims to achieve well balanced load across virtual machines for maximizing the throughput. It propos
a load balancing technique forcloud computing environments based on betidwoey bee foraging strategy.
Honey bee behavior inspired load balancing improvesthe overall throughput of processing and priority bas
balancingfocuses on reducing theaiting time for the taskn a queuef VM.

A task removed from overloaded VM htasfind a suitable undeloaded.It has two possibilitiesjtherit finds
the VM set which is &ostive signalor it may not find the suitab¥M i.e a negative signal

HBB-LB is more efficient with lesser number of task migrations when compared with &dBHDLB
techniquesThis algorithm can be extended further by considering the Qos factors in it.
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3.11Morpho:A decoupled MapReduce framework for elasticCloud computing
Lu Lu, XuanhuaShi ,Hai Jin, Qiuyue Wang, Daxing Yuan, Song Wu, 2014

To address th problems of frequently loading andrunning HDFS in virtual clusters and downloading anc
uploading

data between virtual clusters and physical machines, Morphouniquely proposes a decoupled MapRed
mechanism that

decouples the HDFS from computation in artual cluster andloads it onto physical machines
permanentlyMorpho also achieves high performance by two complementary strategies for data placement a
VM placement, which can provide better map and reduce input lacality

Evaluation is done using two mnies, job

execution time and Crosack data transfer

amount .Nearly 62% speedup of job execution time and a significant reduction in network traffic is achieved |
this method.

3.12CCBKE - Session key negotiation for fast and secure scheduling of sdiéo applications in cloud
computing:
Chang Liu et al., XuyunZhanga, Chi Yangb, Jinjun Chena,2013

Cloud Computing Background Key Exchange (CCBKE), a novel authenticated

key exchange scheme that aims at efficient secavitgre scheduling of scientific plcations. This scheme is
designed based

on the commonhused Internet Key Exchange (IKE) scheme and randomreeass strategy. The data set
encryption technique usetteblock cipher, AES,in Galois Countdtode (GCM) with 64 k tablesSals20/12
and $ream cipher

This scheme improve the efficiency by dramatically reducing time consumption and computation load witho
sacrificing the level of security.This scheme canbe extended in future to improve the efficiency of symmetri
key encryption towards moedficient securityaware scheduling.

3.13A Ranking Chaos Algorithm for dual scheduling of cloud service and computing resource in private

cloud:
YuanjunLailia, Fei Taoa, Lin Zhanga*, Ying Chengg, YongliangLu@, Bhaba R. Sarkbr2013

The combinatiorof Service Composition

Optimal Selection (SCOS) and Optimal Allocation of Computing Resources (OACR) is known as due
scheduling. For addressing largeale Cloud Services and Computing ResourcesGBSR) problem, a new
Ranking Chaos Optimization (RCO)

is proposed.

In RCO algorithm ndividual chaos operator was designdlden a new adaptive ranking selection was
introduced for control the state of population in iteration. Moreover, dynamic heuristics were also defined al
introduced to guide the chaostiopization.

Performances in terms of searching ability, time complexity and stability in solving t#@SORK problem is

optimal with the use of RCO algorithm but the design of heuristic
function for specific problems in the dynamic heuristic operatongtex and hardthough.
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3.14.Analysis and Performance Assessment of CPU Scheduling Algorithms in Cloud using Cloud Sim
Monica Gahlawat, Priyanka Sharma,2013

This paper analyzes and evaluates the performance of various CPU scheduling in cloud envusmgent
CloudSim. Shortest job first and priority scheduling algorithms are beneficial for the real time applications
Because of these algorithms the clients can get precedence over other clients in cloud environment.

Here it deals only with the three alithms such aECFS, SJF and priority scheduling.This survey can also be
extended foother adaptive and dynamic algorithms suited the virtual environment of cloud.

3.15An Algorithm to Optimize the Traditional Backfill Algorithm Using Priority of Jobs f or Task

Scheduling Problems in Cloud Computing
LalShriVratt Singh, Jawed Ahmed, Asif Kha014

This paper proposesBaacnk fe flflidcw hel ncth ailsg obraistehdm oonP t h e
prioritization of jobs for achieving the optality of scheduling in cloud systems.Tdgnamicmetaschedule

will deploy the arriving jobs using -Backfill algorithm to utilize the cloud resourcesefficiently with less
waiting time.

P-Backfill starts the execution of the jobs according to their pyiostatus. It also uses the pipelining
mechanism in order to execute multiple jobs at a time.TBadkfill algorithm is more efficient than other
other traditional algorithms such as traditional Backfill, FCFS, SJF, LJF and Round Robin algorithms since
selects the jobs according to their priority levels.

3.16Efficient Optimal Algorithm of Task Scheduling in CloudComputing Environment:
Dr. AmitAgarwal, Saloni Jain,2014

An optimized algorithm for task scheduling based on genetic simulated annegbnighah is proposed. Here
Qos and response time is achieved by executing the high priority jobs (deadline based jobs) first by estimat
job completion time and the priority jobs are spawned from the remaining job with the help ofTask Scheduler.

Three sbeduling algorithm First come first serve, Round robin scheduling and is generalized priority algorithn
In FCFS resource with the smallest waiting queue time and is selected for the incoming task. Round Robin (F
algorithm focuses on the fairness. thek&are initially prioritized according to their size such that one having
highest size has highest rank in general prioritized algorithm. The experimental result shows that gene
prioritized algorithm is more efficient than FCFS and

Round Robin algoritim.

3.17 Comparative Based Analysis of Scheduling Algorithms for ResourceManagement in Cloud

Computing Environment:
C T Lin et al.,2013.

The resource seduling in this paper is basex the parameters likeost, performance, resource utilization,
time, miority, physical distances, throughput, bandwidth, resource availability.

The scheduling algorithm based on cost factor includes deadline distribution algorithm, backtracking, a
improved activity based cost algorithm, compromised {tm&t. The algoritm based on the throughput
includes Extended MiMin,modified ant colony optimization. Earliest deadline, FCFS, Round robin is time
based
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The advantage of this comparative study is that as per the requirements of the consumers and service prov
they @n select the appropriate class of scheduling algorithms for different types of services required. This stt
may further be used for optimization of different algorithms for better resource management in cloud computi
environment.

3.18&airness As Jusice Evaluator In Scheduling Cloud ResourcesA survey:
Anuradhal, S. Rajasulochana,2013

Fairness in schedulingimproves the efficiency and provides optimal resource alloEaiimess constraint
proposed by

Berger model plays an important role intetenining the fair allocation of resources by means of justice
evaluation function. An efficient scheduler should provide fair allocation of resources in a way it ensures r
task is starving for resources.

The heuristic algorithms are present for bothtistenapping and dynamic mapping. QoS based heuristic
algorithms for static mapping are mimn algorithm, maxmin algorithm, opportunistic load balancing, and
suffrage heuristics. dynamic scheduling includes immediate mode heuristic algorithms and lolet¢te onistic
algorithms.

Backfilling algorithms are used to overcome the problem of starvation and waiting time. Backfilling strateg
may/may not schedule the jobs based on priority which is both its advantage as well as disadvantage

3.19 A Survey Of Various QosBased Task Scheduling Algorithm In Cloud Computing Environment
Ronak Patel, Hiren Me2013

QoS is the collective effort of services performance, which determines the degree of the satisfaction of a u
for the services.It is expressed inngaetion time, latency, execution price, packet loss rate, throughput and
reliability.

Task scheduling algorithm based on @ir&en in cloud computing (TF®0S) compute the priority of the task
according to the special attributes of the tasks, and thertasixs based on priority.It solves the starvation
problem and follow FCFS principle.

3.20Resourcemanagementforallocation infrastructure as a Service (laaS) in cloud computing: A survey
SunilkumarS.Manvi a, GopalKrishnaShyam.et al

This paper focusesn some of the important resource management techniques such as resource provisioni
resource allocation, resource mapping and resource adaptation.The common issues associated with lae
cloud systems are virtualization and mid#hancy, resource magement, networkmanagement, data
managenent, APIs, interoperability.

The performance metrics are used to compare different works under resource management techniques.
metrics considered are reliability, deployment ease, Quality of Service, delagranol overhead.

4. Experimental Results
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From these various scheduling techniques we choose the effective task scheduling alfbathigorithm is
implemented with the help of simulation tool (CloudSim) and the result obtained reduces the tataltun
time and also increase the performanteis algorithm deals with the parameters like throughput, makespan
and cost.

The makespan
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Thus the experimental results show that the dulmg dgorithms enhance the makespan as well as the
throughput of the resources in the cloud environment.

The cloud service providers are those who procided service to the end users. Each CSP promote various
scheduling techniques based on their patibility and availability. The comparison of various CSP and the
scheduling algorithm used by their organization is being comprised as below.

Cloud Service Open Scheduling Algorithms
Providers Source
Eucalyptus Yes Greedy first fit and
Round robin
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Open Nebula Yes Rank matchmaker
scheduling, preemption
scheduling

Rackspace Yes round robin, weighted

round robin, least
connections,
weighted least
connections

Nimbus Yes Virtual machine
schedulers PBS and
SGE
Amazon EC2 No Xen ,swam, genetic
RedHat Yes BFS ,DFS
lunacloud Yes Round robin

Fig 7. Comparison of CSPOs
5. Conclusion

In this paperwe have studied about the problems in scheduling and also about various kinds of scheduli
algorithms.

The scheduling algorithm for the datacenter shouldhmsen based on the requirements of datacenter and the
kind of data they store in it. We have analyzed the relation between the data that hits the datacenter as wel
scheduling algorithm which is required to promote resource allocation in the claeogmars. This survey has
provided us a crystal clear idea about the wide dimensions of scheduling resources and their functions.
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Abstract - The knowledge of the soil hydrodynamic functions is essential for modeling the soil water dynamics and differer
components of water balance. Major contribution of these oaemts occurs during the wet range of water availability in the soil
profile. The functional form of the most commonly used theoretical hydrodynamic functions of Blomkg and van Genuchten
coupled with Burdine and Mualem hydraulic conductivity modedsendeveloped for coarse, medium, and moderatelytdixtered

soils. For developing these functional forms, parameterization and fitting performance of the corresponding soil water retent
functions were performed using RETC computer code employindimear leastsquares optimization. It was observed that for the
wet range of water availability in the loam and silty clay loam soil, the best performance was given by theCBregksoil water
retention function followed by van Genuchten functions wite 1 1/n and m = 1 2/n. However for this range of water availability,

the van Genuchten functions with m = I/n gave a slight better performance in sand in comparison to other functions which gave
same performance. It was observed that as the sand tafitémese soils decreases, the hydraulic conductivity and soil water
diffusivity at particular soil water content also decreased. The hydraulic conductivity predicted by the Mamal&enuchten
function were observed to be less than predicted by MuBleroksCorey function and the same trend was observed for the soil
water diffusivity for these soils.

Key Words: Soil water retention functiorBrooksCorey, van Genuchten, RETC code, parameterization, fitting performance,
Burdine and Mualem modelsydraulic conductivity, soil water diffusivity.

INTRODUCTION : The knowledge of hydrodynamic functions of soil water retention, hydraulic conductivity and soil water
diffusivity is essential for modeling the different components of the water balanggéraal drainage and evaporation from the soil
profile, capillary contribution to it and water storage changes within it as well as solute and contaminant transpdroio ted
groundwater. These processes are affected mainly by the texture and afegedeess of the soil profile. For-Bitu estimation of
hydraulic conductivity of the unsaturated soil, direct methods of plane of zero flux [1] constant flux vertical time éfleconetry

[2] and instantaneous profile method [1] were used but &uamd Lipsius [3] reported that these methods are considerably more
difficult and less accurate and they further suggested the use of indirectdnodétbstimation using soil water retention function
developed from the easily measured soil water retemtada. Various soil water retention functions, relation between soil water
content and soil water suction head, have been proposed [4,5,6,7,8,9,10,11,12,13,14] Some of these functions thoubbtpovided
predictions but are difficult to incorporate irttee statistical porsize distribution models for developing the analytical hydrodynamic
functions. Abrisqueta et al. [15] reported that there is a wide body of literature in which hydrodynamic behavior &f Haevesdiken
described based on their watetention functions for the entire range of saturation. Leij et al. [16] and Assouline and Tartakovsky[17]
reported that among a variety of soil water retention functions which were evaluated for the entire range of soil wsdurthom

to oven dryness, the functions proposed by Bro@larey and van Genuchten are most popular for use in numerical modeling of
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water flow and solute transport within the unsaturated porous media. These two empirical retention functions of withispbeific

of parameers fitting the observed soil water retention data to different extents can be embedded into the statissedepore
distributionbased hydraulic conductivity models of either Burdine [18] or Mualem [19] for developing the corresponding predictive
theaetical unsaturated hydraulic conductivity functions having the same parameters as in the corresponding soil water retent
functions and further developing the soil water diffusivity functions. Rossi and Nimmo [13] reported that these soiltevdtar re

functions performed differently in the wet, middle and dry ranges of water content from saturation-toymess in the soil profile.

Major contribution of these processes as stated above occur in the moist (wet) range of soil water and suclitrmistfp@vail for
most of the time during the periods immediately following each rainfall event and under drip irrigation. So in this study, th
hydrodynamic functions in the wet range of water availability in different soils were evaluated for deyelopifunctional

unsaturated hydraulic conductivity and soil water diffusivity functions for further use in modeling the soil water dynamics.
Materials and Methods
Soil water retention data

The soil water retention data Kalane et al., [20] at tllensder suction heads of 0, 20, 40, 60, 80, 100, 120, 150 and 180 cm (taken as
positive) of different samples from the soil textural classes of sand (coarse texture), loam (medium texture ) angd lsity cla
(moderately fine texture ) collected froriffdrent locations in Haryana, India and the corresponding with the soil water contents were
utilized for optimizing the parameters of the soil water retention functions and for evaluating the hydrodynamic funotimokbngh

to USDA textural classificatin of soils, the textural class of sand has proportions of sand, silt and clay ranging from 86 to 100, 0 to 1
and 0 to 10 percent, respectively while these constituents range from 23 to 52, 28 to 50 and 7 to 27 percent in salyrasddbe

silty clay loam soil has these ranging from 0 to 20, 40 to 73 and 27 to 40 percent, respectively.
Soil water retention functions

The empirical soil water retention functions proposed by van Genuchten [7] with fixed (/& &nd m = 1 2/n) shape pameters
and BrooksCorey [4] were used in this analysis. The van Genuchten proposed the empirical sigsi@igat continuous (smooth)

four-parametric powelaw function as:

&= 1+"Oweh)" M)

WhereS.[= (J h  [)/(Js [.)]is the dimensionless effective saturatfjofi; and[, are the water content at the soil water
suction head h, saturated and residual water contents, respectively. The pdrggistem empirical constart * . In this function,
the four unknowrparameters afe, [ ¢, ® yg and n. The dimensionless parameters n and m (fixed with each other) are the parameter
related to the porsize distribution affecting the shape of the function. For developing the dimsadanalytical) function of the
unsaturated hydraulic conductivity by coupling the van Genuchten soil water retention function with the hydraulic cgnductivit
models of either of Burdine or Mualem, the conditions of fixed shape parameters i@2/a &and m = 11/n need to be satisfied,

respectively. However, Durner [21] reported that these constraints of fixing the shape parameters eliminated somehilftthe flex

Brooksi Corey proposed the empirical feparametric powelaw soil water retention function as:

S = (0 gch) 'ec(2)
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Where® g is an empirical parametér ! representing desaturation rate of soil water is related to thesjzerelistribution
and whose inverse is regarded as the reciprocal of the height of the capillary fringe. The padagpétethe poresize distribution
index affecting the slope of this function and characterizes the width of thesiperdistribution. In this function, the four unknown

parameters afe,f ¢,® gc andl gc.
Estimation of hydraulic conductivity functions

Based on the statistical pes&ze distribution in the soil medium, the relative hydraulic conductivity function is defined by a

mathematical expression [22] as:

I ongy Tap
A yvjr

— (o}
DA TR IR

The parameteris the tortuosity factor which characterizes the combined effects ocpora nect i vi ty and f |
2 are the constants. Eq. (3) reduces to the Burdine=2nkdel
(S) (= K (S)/ Ky is the dimensionless relative unsaturated hydraulic conductivity andTK! is the saturated hydraulic

conductivity.

Coupling of the Brooks&orey soil water retention function with the Burdine and Mualem isoglelded the corresponding

S.- based hydraulic conductivity functions, respectively as:
K(So) =Ke&™" "o (4)

K(S9 =K' e (s)

Van Genuchten coupled his soil water retention fomc8, (h) with the Mualem model and its integration led to the
derivation of the unsaturated hydraulic conductivity in the form of an Incomplete Beta Function for a general case afeimdepen

parameters m and n as:
K(S)= K& I(m + 1/n1z 1/n) “(6)

Wherel, (m + 1/n,1z 1/n)) is the Incomplete Beta Function &ndi’d . Under the condition m = 11/n, the Eq. (6) when
integrated, the unsaturated hydraulic conductivity reduced to the dimseds:
2

KS)=KE 1 (1 )" (7)

The Burdinebased hydraulic conductivity function with independent m and n parameters is expressed as:
K(S)= K& I, (m + 2/n,17 2/n) (8)

Wherel, (m + 2/n,1z 2/n) is the Incomplee Beta Function andg= ild . The integration of Eq. (8) under the constraint m =

1 2/n led to the analytical form 6% based unsaturated hydraulic conductivity as:
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KS)= K1 (1 ™M™ )
Estimation of soil water dffusivity functions

The soil water diffusivity D &) [L2T ] was derived by multiplying the KX) by the inverse of the soil water capacitySg)(L 1].
The C &) is the first derivative of the soil water retention function ifedt. For the Brook&orey soil water retention function, C

(S) was derived as:

C(S)=dectec (s [/)S5"5°(10)

Multiplying Egs. (4) and (5) by the inverse of Eq. (10) resulted in the Burdine and the Mbas=th Broks-Corey soil water

diffusivity functions, respectively as:

D(&)=Ks dectec (s Jr) T S7YV'® (1)

D(S)=Ksdedtec (s [ ' &7HEC (12)

For the soil water retention function, the soil water capacitgLwas derived as:

C&)=mnivefs [ S'™ 1 s¥™"@3)

Multiplying Egs. (7) and (9) by the inverse of Eq. (13) yieldesl Mualem and Burdineébased van Genuchten soil water diffusivity
functions, respectively as:

(1 m) S;‘“/m 1 i/m m+ 1 i/mm 2 (14)

lvem(s [r)

D (&) =K

D(&)=Ks mopmr, & ™ 1 8" T 1)

1ve 1+m (fs [

For using the value of tortuosity factd},(\Wosten and van Genuchten [23] reported that this value where is from soil to soil
and fits may not be reasonable especially for medium ametditured soils. But in this analysis, the average values of tortuosity
factor () equal to 2.0 and 0.5 as proposed by Burdine and Mualem were used for Burdine and-hMassdmredictive unsaturated
hydraulic conductivity and soil water diffusivity funchs, respectively. The values of m for the Burdine and Mudlased of
conductivity and diffusivity functions were calculated by fixing m =2In and m = 1 1/n, respectively. The saturated hydraulic

conductivity values as determined experimentally by Kalane et al. [20] for these soils were used.
Parameterization and evaluation of fitting performance

For estimation of unknown parameters of sediter retention functions, RETC (RETention Curve) computer code van Genuchten et
al. [24] was used by utilizing the observed soil water retention data only and these were represented by la egpetbr
tof ;.J s, vg, N for van Genuchten functioand equal t¢ ,,[ 5, gc 15, for BrooksCorey function. In this code, these parameters

are optimized iteratively by minimizing the residual sum of squares (RSS) of the observed and fitted soil water ret@ftonbyat
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taking RSS as the olgve function O ) using weighted nofinear leastsquares optimization approach based on the Marguardt

Levenbergbs maxi mum neighborhood method [25] as:
ny 2
O®b)=Bl,w[; [iH “(16)

Where[ ; and[; are the observed and the corresponding fitted soil water contents, respectively. N is the number of the s
water retention data points and equal to 9 in this analysis. The weighting factehsch reflects the reliability ofthe measured
individual data were set equal to unity in this analysis as the reliability of all the measured soil water retention clatgisersd
equal. A set of appropriate initial estimates of these unknown parameters was used so that the oninprozass converges after
certain iterations to the optimized values of these parameters. For evaluating the fitting performance, goodnesseobliserivdd
and fitted data was estimated by the coefficient of determinatfyrciiaracterizing theelative magnitude of the total sum of squares

associated with the fitted function as:
2
r2=B [, [ "IBJ; [;?Q7)
Where[ ; is the mean of observed soil water retention data.

Results and Discussion

The optimized valuesf saturated water contents (Table 1) were observed to be 0.40, 0.46 aoth®.6&° for the sand, loam and

silty clay loam soils, respectively for both the soil water retention functions of B@okesy and van Genuchten and on comparison
with the experimentally determined saturated water contents Kalane et al. [20] a complete perfect match was found. It was a
observed that as the fineness of the soil texture increases, the predicted residual soil water contents increasea floR5n2 t

cm?® by BrooksCorey function, from 0.04 to 0.35n%/ cm® by van Genuchten function with constraint m =11In and from 0.03 to
0.33cm®/ cm® by van Genuchten with fixed shape parameter m 2/a for these soils. The residual water contgmtslicted by
BrooksCorey function were observed to be less in comparison to predicted by van Genuchten function. Among the van Genuch
functions, the van Genuchten with fixed m =2In predicted less residual soil water contents in comparison wiith fixe 1 1/n.

The residual water contents predicted by these functions ranged from 0.02 to 0.04, 0.16 to 0.25 and 0.2Bibod850r sand,

loam and silty clay loam soils, respectively.

It is seen from Table 1 that as the clay content of tBefle increases, the values®ai- and® g decreased and the Broekerey
function predicted g values of 0.1062, 0.0452 and 0.0321 for sand, loam and silty clay loam soils, respectively indicating mor
height of the capillary fringe (inverse bt: ) in the silty clay loam followed by loam and sand soils. THege values were
observed to be higher than the value8 @f for these soils. Among the van Genuchten functi®rg, values of 0.0712, 0.0254 and

0.0184 predicted with fixed m 1 1/n were found to be lower than function with m =2in.

The values of g were observed (Table 1) to be 0.5969, 0.4228 and 0.4225 for sand, loam and silty clay loam soils indicating that
the sand content of these soils decreases, these a#doedecreased which indicated that the slope of the water retention function of
BrooksCorey was observed to be more in sand in comparison to loam and silty clay loam soils. This showed that the porous med
of sand has comparatively more uniform peize distribution. Kosugi et al. [26] also reported that theoreti¢allwalue approaches

infinity for a porous medium with a uniform pesgze distribution, whereas its value approaches a lower limit of zero for soils with a
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Table 1. Optimized values of the parameters of the soil water retention functions for differésoils

Sand (Coarse texture)

Soil water retention function

Optimized values of parameters

0 I EETIAR™Y N/ opn

("H /TH ) ("H /" ) | (1/cm) ()
BrooksCorey 0.02 0.40 0.1062 0.5969
Van Genuchten
Fixed m=21/n 0.04 0.40 0.0712 1.8595
Fixed m=12/n 0.03 0.40 0.0936 2.6773
Loam (Medium texture)
BrooksCorey 0.15 0.46 0.0452 0.4228
Van Genuchten
Fixed m=11/n 0.25 0.46 0.0254 2.3899
Fixed m=12/n 0.23 0.46 0.0450 2.2528
Silty clay loam (Moderately fine-texture)
BrooksCorey 0.25 0.52 0.0321 0.4225
Van Genuchten
Fixed m=11/n 0.35 0.52 0.0184 2.4185
Fixed m=12/n 0.33 0.52 0.0309 2.1910

wide range of pore sizes. They reportgd values in the range 0.3 to 10.0 while Szymkiewicz [27] reported that these values
generally ranged from 0.2 to 5.0. Zhu and Mohanty [28] also reported that the soil water retention of Brooks and Corey w
successfully used to describe the retentiata for the relatively homogeneous soils, which have a narrowsjmarelistribution with a

value forl gc equal to 2. Nimmo [29] reported that a medium with many large pores will have a retention function (curve) that drop
rapidly to at low soil watecontent even at low suction head and conversely, gofined medium will retain even at high suction so

will have a flatter retention curve. In these functione hydrodynamic behavior of the soil media are described by the combined

effects of two paramters ¢ gc,1 gc) in the BrooksCorey function and by three parametérgd,n,m) in thevan Genuchten function.

It was also observed (Table 1) that the values of the parameter n decreased as the sand content of these soils ircorssamvith

m =1 1/n while this trend was observed to be reverse for m2/ril
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It was observed (Table 2) that the van Genuchten soil water retention function with mlA bave a slight better fitting in
comparison to Brook€orey function and van Genuchten functisith m = 1 2/n for the wet range availability in the sand (coarse
texture) soil as the value af is slightly better for van Genuchten function with m =11In but the RSS values are same for all these
functions. For the loam (medium texture) and sillyy loam (moderately fine texture) soils, the best performance was given by the
BrooksCorey function in these soils as indicated by the highest valuag of 0.9973 and 0.9957 in loam and silty clay soils,
respectively with least RSS value of B& ° for both these soils. Among the van Genuchten function, the better fit was given by the
function with m = 1 1/n indicated by the corresponding highéwvalues and lower RSS values for these soils. Mualem [30] reported
that there is no single funoti that fits every soil. Nimmo [31] and Ross et al. [32] also reported that the Bfookg and van
Genuchten functions are successful at high and medium water contents but often gave poor results at the low water cont
Mavimbela and van Rensburg [38fo parameterized the soil water retention functions of BrGaksy and van Genuchten using

RETC code and reported that these functions fitted the measured soil water retention dtafwithless than 0.98.

Table 2. Residual sum of squares (R$%nd coefficient of determination (I ) of the fitting performance of soil water retention

functions

Sand Loar Silty clay loam
Soil water (Coarse texture) (Medium texture) (Moderately fine texture)
retention function | RSS . RSS , RSS

|
BrooksCorey 2 0.9997 | 9 0.9973 | g 0.9957
Van Genuchten
Fixed m=11/n
_ 2 0.9998 | 18 0.9951 | 10 0.9956

Fixed m=12/n

2 0.9997 | 37 0.9896 | 18 0.9916

Mace et al. [34] reported that. The function devetbpan Genuchten based on the theoretical expression of Mualem predicted
hydraulic conductivity more accurately than the van Genuchten function based on the theory of Burdine. So in this gthidygtthou

the Burdine and Mualetbased hydrodynamics functierhave been evaluated but only the Mualemed hydrodynamic functions
have been shown in the form of graphs considering its preference for accuracy and use. The values of the optimized gfaramete
these soil water retention functions were used in thieesponding unsaturated hydraulic conductivity and diffusivity functions of
BrooksCorey and van Genuchten for describing the hydrodynamic behavior of these soils. Figs. 1 and 2 depicted the behavior of
hydraulic conductivity and soil water diffusivifyinctions in relation to soil water content as derived by coupling the Bi©okey

and van Genuchten functions with Mualem model. It is evident from these Figs.1 and 2 that as the sand content of these ¢
decreases, the hydraulic conductivity and sater diffusivity at particular soil water content also decreased. So at specific water
content, the hydraulic conductivity and soil water diffusivity were observed to be more in sand and followed by in ladyncéend s

loam soils. The hydraulic condinity and soil water diffusivity based on the coupling of the van Genuchten function with the

Mualem model were predicted less in comparison to those predicted by-B8ooek function when coupled with Mualem model.
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However, general case that for the gtiahl soil water dynamics, the use of BrodBerey function tends to be easier and on the other

hand numerical simulation of unsaturated flow, the use of van Genuchten function is mostlgd.adopte
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Fig. 1. Hydraulic onductivity as a function of water content based on (a) Mu@lesoks Corey function for sand, (b) Mualewan
Genuchten function for sand, (c¢) MualdmoksCorey function for loam, (d) Mualewvan Genuchten function for loam, (e)
MualemBrooksCorey functon for silty clay loam, (f) Mualervan Genuchten function for silty clay loam.
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Fig. 2. The soil water diffusivity as a function of water content based on (a) MaleoksCorey function for sand, (b) Mualewan
Genuchten fuetion for sand, (¢) MualefBrooksCorey function for loam, (d) Mualetvan Genuchten function for loam, (e)
MualemBrooksCorey function for silty clay loam, (f) Mualewan Genuchten function for silty clay loam.

Conclusion

For the wet range of water a@ilability in the loam and silty clay loam soil, the best performance was given by the BPoodg soil
water retention function followed by van Genuchten functions with m i and m = 1 2/n but van Genuchten function with m =
1 1/n gave slight betteperformance in sand in comparison to other functions. At a particular soil water content, Nbaaksin
hydraulic conductivity and soil water diffusivity as predicted by the theoretical by the B@wky and van Genuchten functions
decreased with the dease in sand content of these soils. The MualemGenuchten function predicted less hydraulic conductivity

and water diffusivity in comparison to those predicted by the MuddemoksCorey function
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Abstract:- Soft first storey is a typical feature in the modern rmtibrey constructions in urban India. Though msiltireyed
buildings with soft storey floor are inherently vulnerable to collapse due to earthquake, theirctionstsustill widespread in the
developing like India. Functional and Social need to provide car parking space at ground level and for offices opendifferiesta
level of structure far owveighs the warning against such buildings from engineecmmmmunity. With the availability of fast
computers, so that software usage in civil engineering has greatly reduced the complexities of different aspects isishendnaly
design of projects. In this paper an investigation has been made to studihie behaviour of soft storey building with different
arrangement in soft storey building when subjected to static and dynamic earthquake loading. It is observed that ,imfitbviding
improves resistant behaviour of the structure when compared toaeff provided.

Keywords: Soft storey, Static and dynamic analysis, Seismic loads.

I. INTRODUCTION

Due to increasing population since the past few years so that car parking space for residential apartments in poputatethaitier

of majorproblem.So that constructions of mukitoreyed buildings with open first storey is a common practice in all world. Hence
the trend has been to utilize the ground storey of the building itself for parking or reception lobbies in the firstistgeeyypes of
buildings having no infil/l masonry walls in gr ounidstsoreeyoarey,
open ground storey building6. Experience of di f f &ings duringn at
earthquakes always seriously discouraged construction of such a building with a soft ground floor This storey knowntagyeak s
because this storey stiffness is lower compare to above storey. So that easily collapses by earthquake.

Due b wrong construction practices and ignorance for earthquake resistant design of buildings in our country, most of ghe exist
buildings are vulnerable to future earthquakes. So, prime importance to be given for the earthquake resistant desiggn The In
seismic code I'S 1893 (Partl): 2002 <classifies a 6&tafinthest o1
storey above or less than 80 percent of the average lateral stiffness of the three storeys above

Il . GENERAL BEHAVIOUR OF SOFT STOREY
Stability of earth is always disturbed due to internal forces and as a result of such disturbance, vibrations or j@rksciugaiakes
place, which is known as an earthquake.

Earthquake producesvoi high waves which vibrate thease of structure in various manners and directions, so that lateral force is
developed on structure. In such buildings, the stiffness of the lateral load resisting systems at those storiessstpntéhiestories
above or below.

Eartimgucios
CSCATS TS

Image source: EQTip21 NICEE
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Such building act as an Inverted Pendulum which swing back and forth producing high stresses in columns and if columns
incapable of taking these stressgsdo not posses enough ductility, they could get severely damaged and which can also lead t
collapse of the building. This is also known as inverted pendulum. Soft stories are subjected to larger lateral loadsttigringes

and under lateral loadin This lateral force cannot be well distributed along the height of structure. This situation causes the later:
forces to concentrate on the storey having large displacement. The lateral force distribution along the height of & lolinititig

relaid to mass and stiffness of each storey. The collapse mechanism of structure with soft storey under both earthquétiye and gr
loads. Therefore dynamic analysis procedure is accurate distribution of the earthquake and lateral forces along thesbilding
determining modal effects and local ductility demands efficiently.

lll. REVIEW OF LITERATURE

A significant amount of research work on seismic behaviour of soft storey building has been done by many investigathraressear
Such as

[1] Suchita Hirde and Ganga Tepugade(2014)Discussed theperformance of a building with soft storey at different level along
with at ground level. The nonlinear static pushover analysis is carrie€@utludedt is observed that plastic hinges are developed

in cdumns of ground level soft storey which is not acceptable criteria for safe design. Displacement reduces when the soft store
provided at higher level.

[2] Hiten L. Kheni and Anuj K. Chandiwala (2014), Investigate many buildings that collapsed duritige past earthquake
exhibited exactly the opposite strong beam weak column behaviour means columns failed before the beams yielded maufly due to
storey effectFor proper assessment of the storey stiffness of buildings with soft storey buildiaggrifihodels were analysed using
software.Concluded the displacement estimates of the codal lateral load patterns are observed to be smaller for the lower stories
larger for the upper stories and are independent of the total number stories of tlee mode

[3] Dhadde Santosh(2014), Investigate nonlinear pushover analysis is conducted to the building models using ETABS anc
evaluation is carried for neretrofitted normal buildings and retrofitting methods are suggested like infill wall, increaseuwnfdgro
story column stiffness and shear wall at central core. Concluded storey drift values for soft storey models maximuomgdues c

to other storeys and the values of storey drift decreases gradually up to the top.

[4] Rakshith Gowda K.R and Bhavani Stankar(2014), | nvesti gat e the soft storeyds ar
load combinations and ETABS is used for modeling and analysis RC buildings. Concluded the inter storey drift was otbeerved to
maximum in vertically irregular staiure when compared with that of regular structure.

[5] Mr.D.Dhandapany(2014), Investigate the seismic behaviour of RCC buildings with and without shear wall under different soil
conditions. Analyzed using ETABS software for different soil conditiomsdhmedium, soft). The values of Base shear, Axial force
and Lateral displacement were compared between two frames. Concluded The design in STAAD is found to be almost etpual resul
compare in ETABS for all structural member.

[6] Susanta Banerjee, Sagaya K Patro and Praveena Rao(2014) Analysis response parameters such as floor displacement, storey
drift, and base shear. Modelling and analysis of the building are performed by nonlinear analysis program IDARGcRIOed

lateral roof displacement drmaximum storey drift is reduced by considering infill wall effect than a bare frame.

[7] D. B. Karwar and Dr. R. S. Londhe(2014), Investigate the behaviour of Reinforced Concrete framed structures by using
nonlinear static procedure (NSP) or pushoaemal ysi s in finite element software AS
different models in terms of base shear, displacement, performance @untluded base shear is minimum for bare frame and
maximum for frame with infill for G+8 building.

[8] Miss Desai Pallavi T(2013), Investigate théehaviour of reinforced concrete framed structures by using Staad Pro. Modelling
four structure and compare stiffness thisdels. Concluded provide the stiffer column in first storey.

[9] Amit and S. Gawand(2013), Investigate the seismic performance and design of the masonry infill reinforced concrete structure
with the soft first storey under a strong ground motion.

[10] Nikhil Agrawal(2013), Analysis the performance of masonry infilled reinforced cate (RC) frames including open first
storey of with and without opening. The increase in the opening percentage leads to a decrease on the lateral sfiffee $saafen
Concluded Infill panels increase stiffness of the structure.

[11] A.S.Kasnak and Dr. S.S.Jamkar(2013),Investigate the behaviour &fe reinforced RC frames with various arrangement of
infill when subjected to dynamic earthquake loading. Concluded providing infill wall in RC building controlled the digpiacem
storey driftand lateral stiffness.
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[12] Dande P. S. and, Kodag P. B.(2013),Investigate the behaviour of RC frames witlovided strength and stiffness to the
building frame by modified soft storey provision in two ways, (i) By providing stiff column & (ii)pByviding adjacent infill wall

panel at each corner of building fram@oncluded the walls in upper storeys make them much stiffer than open ground storey.
Difficult to provide such capacities in the columns of the first storey.

[13] Narendra Pokar and Prof. B. J. Panchal(2013) Investigate the behaviour of RC frames with Testing of scaled models is
essential to arrive at optimal analytical model and special design provisions for such structures. Structure is modedgdenhd a
using SAP platform inciding seismic effect. Concluded both steel and RCC model gives nearest result for full scale model.

[14] N. Sivakumar and S. Karthik(2013), Investigate the behaviour of the columns at ground level of sstolteyed buildings

with soft ground floor subed to dynamic earthquake loadiigl ABS used fomodelling of the six and nine storey structure, line
element was used for columns and beams and concrete element was used for slabs. Concluded reducing the drift as well a
strength demands on the fistorey columns so that provides stiffer columns in the first storey.

[15] Dr. Saraswati Setia andVineet Sharma(2012), Analysisseismic response of R.C.C building with soft stoEeguivalent static
analysis is performed for five different models byngsthe computer software such as STAA Pro. Concluded minimum displacement
for corner column is observed in the building in which a shear wall is introducediireétion as well as in-direction.

[16] P.B.Lamb and Dr R.S. Londhe(2012), Analysis multisoried building with soft first storey, located in seismic zone IV. It is
intended to describe the performance characteristics such as stiffness, shear force, bending moment, drift. Concludidustiear w
cross bracings are found to be very effectiveetfucing the stiffness irregularity and bending moment in the columns.

[17] V. Indumathy and Dr.B.P. Annapurna (2012), Investigate the foustoried one bay infilled frame with soft storey at ground
floor and window openings in higher floorShape of openg - square opening showed lower lateral deformation compared to
rectangular opening and on other hand rectangular opening oriented horizontally exhibit lower lateral deformation thkan vertic
orientation. Concluded square opening showed lower lateral rdeftion compared to rectangular opening and on other hand
rectangular opening oriented horizontally exhibit lower lateral deformation than vertical orientation.

[18] M.Z. Kabir and P. Shadan(2011), Investigate the effect of soft story on seismic perforceaof 3Dpanel buildings. Results
verified numerically with finite element model using ABAQUS program anepaBel system has considerable resistance. Concluded
applying several ground motions final cracks is appeared at the end of columns armbheantonnections. However, upper stories

had no crack during shaking table test.

[19] G.V. Mulgund and D.M. Patil(2010), Investigate  the behaviour of RC frames with various arrangement of infill when
subjected to dynamic earthquake loading and resuttacd and infill frame are compared. Concluded masonry infill panels in the
frame substantially reduce the overall damage.

[20] A. Wibowo and J.L. Wilson, (2009), Analysisan analytical model has been made to predict fdisglacement relationship of

the tested frame. The experimental investigation the load deflection behaviour and collapse modelling of soft storey bilding wi
lateral loading. Concluded the large drift capacity of the precast soft storey structure was attributed to the weakneaovitiebti
allowed the columns to rock at each end.

[21] Sharany Haque and Khan Mahmud Amanat (2009)|nvestigate the effect of masonry infill in the upper floors of a building
with an open ground floor subjected to seismic loading. The number of panelsfilitis ivaried from bare frame condition (zero
percent infilled panels) and 10, 30, 50 and 70 percent of panels with infill on the upper flooBorapdrison of base shear.
Concludedthe design shear and moment calculated by equivalent static methoat teagt be doubled for the safer design of the
columns of soft ground floor.

[22] Seval Pinarbasi and Dimitrios Konstantinidis(2007), Investigate the hypothetical baiselated building with a soft ground
story. Comparison is made with how sstibry fexibility affects the corresponding fixdohse building. Concluded performance of a
soft-story building, is also effective in particularly reducing the seismic demand (i.e., interstory drift) on ibt@golevel, which is

the primary cause of catagttac collapse in these types of buildings.

[23]s Dr. Mizan Dogan and Dr. Nevzat Kirac(2002), Investigate the quake results, it is observed that partitioning walls and beam
fillings enable buildings to gain great rigiditlso solutions were Investigatd for making the soft storeys in the present
constructions and in the ones to be built resistant to quake.

[24] Jaswant N. Arlekar, Sudhir K. Jain and C.V.R. Murty(1997), Investigate the behaviour of reinforced concrete framed
structures by using ETABSThe nine models of building compare stiffness. Concluded such buildings will exhibit poor performance
during a strong shaking. solution to this problem is in increasing the stiffness of the first storey.
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IV. CONCLUSION

RC frame buildings with sofstory are known to perform poorly during in strong earthquake shaking. Because the stiffness at lowe
floor is 70% lesser than stiffness at storey above it causing the soft storey to happen. For a building that is noapyoaitbedl

load resistanceatnponent such as shear wall or bracing, the strength is consider very weak and easily fail during earthquake. In s
a situation, an investigation has been made to study the seismic behaviour of such buildings subjected to earthquitles smemeso
guideline could be developed to minimize the risk involved in such type of buildings. It has been found earthquake featisgby tr
them as ordinary frames results in an underestimation of base shear. Investigators analysis numerically and use vatgyus com,
programs suchs Staad Pro, ETABS, SAP208&. Calculation shows that, when RC framed buildings having brick masonry infill on
upper floor with soft ground floors subjected to earthquake loading, base shear can be more than twice to that pesictatbt
earthquake force method with or without infill or even by response spectrum method when no infill in the analysis model
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ABSTACT: Refrigerator is mainly a composition of four devices Compressor, Condenser, Expansion device and ewdyicitator
have some limitations [1]. Temperature range of working is also a limitation for Refrigerator which affects their perfdimenee
provide more effort to reduce the limitations related to working temperature range and try to modify theediigecdtor with the
effect of evaporative cooling.Since condenser rejects latent heat of refrigerant to atmosphere due to higher tempedrageranf r

at condenser. So due to this rejection of heat it provides the cooling in evaporatoré#]ci@at of performance of refrigeration
system mainly depends on temperature difference between the condenser and that medium where heat is to be rejected. More
temperature difference, more heat rejection so more cooling on account of same work to refriggstgin. But if the temperature
difference is less, less heat rejection will be there so less cooling by giving same amount of work which decreaséficibat@d
performance of the system][3

KEY -WORD- Coefficient of performance (C.O.P), Evaporatcooling, Percentage increment in C.O.P
INTRODUCTION -

Refrigeration system is used to provide cooling by the use of mainly four components Compressor, Condenser, expanaiah device
evaporator. These four components are operated with a refrigerantwdrichas heat carrier in this system. It extracts the heat from
evaporator in the form of latent heat and rejects that heat to atmosphere through the condenser [4]. Therefore heztpagitytion
depends on difference between refrigerant temperatwandenser and atmospheric temperature [5]. Quantity of heat rejection also
affects the quantity of heat absorption through evaporator. It is clear that more heat rejection will result more heababsorp

Atmospheric temperature varies according toEmrmental condition i.e. during the summer atmospheric temperature becomes
higher which decreases the temperature difference between refrigerant and atmosphere, results less heat rejectionsebitttelecrea
overall performance of refrigeration system[6].

In this paper, by experiment on Ice plant test we proved that lower the condenser temperature means higher the performance of
refrigeration system. Performance of refrigeration system can be improved by provide the evaporative cooling effectsar bgnden
spray of water on condenser which add the evaporative cooling effect on condenser. In last publication of December 2813 we ha
proved that by evaporative cooling on condenser the C.O.P is increased. by 39.04% which is great achievement. Same if uses
evapaative cooling effect on air conditioning unit that will reduce the size and operating cost of air conditioning unit
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B

Fig.1. Refrigeration Test Rig

Methodology
If T,, Totemperature of surrounding and temperature of evaporator in case of refrigeaataoefficient of
performance is given by

T2

(C.OP)ef, = ------------ (A)

Ti1 Ts
Equation (A) defines that C.O.P of refrigeration system depends and T,. It means C.O.P of refrigeration
system will be higher if Tis lower or & is higher. Since lower temperature of evaporator is desirable so we
should not increase the temperature of evaporatori.® other hand, we can not reduce the temperature of
surrounding i.e 1.
So evaporative cooling of condenser is best option ofceedhe temperature of water up to wet bulb
temperature of air.
For analyses the effect of evaporative cooling we have used following steps

Steps-

1) Fill the tank of ice plant with 18g of water and notedown the initial tperature of water and Watéter
reading .Then start the compressor for 50 minutes.

2) Note down the readinggmperatures after

compressor, after ondenser, after expansion, and after evaporatater temperature, suction pressure
andexhaust pressure artest rig utilized the 0.1Kwpower.
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3) After that spray lte water of temperature 4B on condenser and agai@ad the temperatures at previous

locationswhen test rigutilized the 0.1Kwh power.
4) Now repeat this procedure for spray water of temperatfr€ 28d 30 C.

Results-

Here Following abbreviations are used:

P; = Discharge Pressure
P, = Suction pressure

T, = Temperature after compress@r,

T,= Temperature after condenSe€r,

T3 = Temperature after expansion deViCe,
T4 = Temperature after evaporaf€t,

Ts = Water tempetare’C

A) Refrigeration effect with spray water temperature of 18 C

Before After 10 Minutes

P: 133 psi 133 psi

P, 2.2 psi 2.2 psi

T, 65 54

T 43 36

T3 6 3

T4 24 2

Ts 19 6

B) Refrigeration effect with spray water temperature of 28 C

Before After 10 Minutes

P: 133.3 psi 133.3 psi

P, 2.2 psi 2.2 psi

T 65 60

T2 40 34

E 15 4

Ta 16 3

Ts 18 7

C) Refrigeration effect with spray water temperature of 3¢’ C

Before After 10 Minutes
P1 133.3 psi 133.3 psi
P, 2.2 psi 2.2 psi
T 65 60
T 40 35
Ts 16 9
Ty 30 16
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[ Ts |23 | 15

TEMPERATURE VARIATION FOR DIFFERENT SPRAY WAT
25

20

15

10 \
5 —— —

0
18 Deg. Celsiut 23 Deg. Celsiut 30 Deg. Celsiut
—— T1(BeforejT1(Aftery——T2(BeforejT 2(After) T3(BeforeJT3(After)
— T4(Before)T4(After)—T5(BeforeJT5(After)
Fig2. Variation of temperature for different spray water temperature
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Abstractd Automobile crash safety is becoming one of the important criteria for customer vehicle selection. Toda:
pasive safety systems like seat belts, airbags restraints systems have become very popular for occupant protection di
collisions. Even the active safety systems like ABS, ESP, parking assist camera etc are becoming regular fitments
many vehicle modelsAlso many technologies are evolving for collision detection, warning & avoidance as well.
Different sensors, which comprise of RADAR, LIDAR / LASER or Camera, are used in forward collision warning (FCW
to avoid the accidents. In this project scope, ystgccarried out on sensing parameters for different types of sensors on
Indian road environment in context of collision avoidance systems to benefit the overall road safety imhmdia.
analyses of the parameters will support towards selection of basing configuration, to achieve optimal system
performance. Such a study would also provide insights into the functionality limitations of different types of sensin
systems.

Keywordsd Collision avoidance System, forward collision warning System, RadasoSdiDAR sensor, Camera
sensor, Azimutfi Elevation Field of View.

INTRODUCTION: When early automobiles were involved in accidents, there was very little or no protection available
for the vehicles occupants. However, over a period of time autorestyieeers designed safe vehicles to protect drivers
and passengers. Advances such as improved structural design, seat belts and air bags systems helped decrease the
of injuries and deaths in road accidents. Recently collision avoidance systems g@A8jolving to avoid vehicle
collisions or mitigate the severity of vehicle accidéiitese systems assist drivers in avoiding potential collisions [1]. In
order for aCAS to provide a positive and beneficial influence towards the reduction of potenaishles, it is critical that
the CAS system has the ability to correctly identify
The solution to this probl esensngdystemability toiestradtes detgction nangd, h e
relative speed, radiusf-curvature,etc. between the Host vehicle and all other appropriate targets (i.e.: roadside objec
pedestrians, vehicles, etc). Thepath target identification & discriminating them from out of path objédéml with
nuisance object) is technically very complex and challenging task in collision avoidance system [1].

The range, range rate, and angular information of other vehicles and/or objects around the host vehicle can be mea:
by sensors radar, lidsand/or cameras in real time.CAS process all the information in real time to keep track of the mo:t
current vehiclgo-vehicle kinematic conditions. When a potential collision threat is identified by the system, appropriate
warnings are issued to the drivto facilitate collision avoidance. If the driver fails to react in time to the warnings to
avoid the imminent collision, an overriding system can take over control to avoid or mitigate the collision in a
emergency situation. Therefore collision avoickrsystems can assist drivers in two ways, warning and/or overriding,
according to the dynamic situation. In such situati@msesof critical sensing parameters are: [2]

1 Azimuth field of viewThe required range for the field of view of sensor.
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ll

Elevation Reld of View (FOV):By determining a suitable value for the elevation FOV parameter helps sensor to keep track o
objects which are within range and azimuth FOV and account for road tilt (5% grade), road variation, sensor misalignment, &
vehicle pitch.

Operating RangeSensor is required to detect/track stopped objects at a range that provides time for driver reaction.

Range RateNeeds to be large to avoid aliasing or dropping target tracks.

FORWARD COLLISION DETECTION SENSORS :

1.

45

RADAR SENSOR: RADAR which stands for Radio Detection and Ranging is a system that uses electromagnetic waves fc
detecting, locating, tracking and identifying moving and fixed objects at considerable distances. In this technologyntiee dist
from the object is calculated thugh the echoes that are sent back from the olifeatar transmitter transmits electragnetic

waves through a directional antenna in any given direction in a focused manner. A part of the transmitted energy i®pbsorbec
the atmosphere. Some of the ayetravels further through the atmosphere and a fraction of it is scattered backward by the target
and is received by the radar receiver. The amount of received power depends upon radar parameters like transmittedrpower, |
wavelength, horizontal andextical beam widths, scattering cross section of the target atmospheric characterigtichetc
Forward Collision Warning System, Doppler Effect based radar transmits and detects electromagnetic waves and the time ta
for detection after transmissidrelps to determine the distance from the lead vehicle or obstacle. Although the amount of signa
returned is tiny, radio signals can easily be detected and amplified [5]. Radar radio waves can be easily generataited any de
strength, detected at evenyt powers, and then amplified many times. Thus radar is suited to detecting objects at very large
ranges where other reflections, like sound or visible light, would be too weak to detect. The determination of the fasition o
object is done through thEime-of-flight and angle measurement. In process of Fafilight measurements, electromagnetic
energy is sent toward objects and the returning echoes are observed. The measured time difference and the speed of the
allow calculating the distancetohe obj ect . The Speed measurement i s made t
Effect is change of wavelength due to the changing gap between waves. In the automobile industry there are two kinds
RADAR: short range and long range RADAR.oBtrange RADAR (24 GHz) reaches approximately a range e20.2, while

long range RADAR (7&7 GHz) reaches a distance betwee20@ m. The characteristics from RADAR change a lot depending
on short range or long range [6].

LIDAR SENSOR: LIDAR (Light Detection and Ranging; or Laser Imaging Detection and Ranging) is a technology that
determines distance to an object or surface using laser pulses. As in the similar radar technology, which uses radeadiave ins
of light, determination of the range to abject is done by measuring the time delay between transmission of a pulse and
detection of the reflected signal. The main difference between lidar and radar is that much shorter wavelengths of t
electromagnetic spectrum are used, usually in the ultedyigsible, or near infrared. Lidars provide range, range rate, azimuth
and elevation measurements. Laser based ranging is -aftfight measurement of a light beam from a light source to a target
and back. In these systems, the laser scanner dexdioepasses a transmitter and receiver. When the beam hits an object, part of
the incident beam energy is reflected, indicated by the red arrows representing a hemispherical radiation patterneflge receiv
located near the laser; it is an optical systhat captures the energy radiated back from the target object. The received signal is
further processed to compute the distance from the Lidar to the object. In the path from the transmitter to the targle¢ object
beam is spreading with a small angléisTspreading causes a decrease in intensity as the distance increases and is referred to
geometric loss. The medium through which the light travels might absorb or scatter the light which introduces a path loss tl
increases with the distance to theget[6].

Lidar
{ransmitter
feceiver = target

Figure 1 : Operating principle of Lidar
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3. CAMERA SENSOR: Vision systems use one or several cameras together with a microprocessor to perform imag
processing. Since they operate in the visible light region, their capabilities are similar o6 dur own eyedn this
type of FCWS, a camera based sensor is used to detect car/obstacle in front of the host vehicle. Camera based F
are typically used for medium range, medium field of view detection. The camera system can be charge coup
device (CCD) based or Complementary Metal Oxide Semiconductor (CMOS) based [5].

The two main types of system are:

1 Single camera systemausing either a monochrome or a color camera. One use in automotive applications for single
camera systems ie tmonitor the lane markings in lakeeping aid systems.

1 Stereo camera systemsA stereo camera system provides a 3D image by combining the images from two (or more)
cameras. In such a system, range can be measured through triangulation. Becauseinfdhmaaon obstacle detection
is easier. Generally, shape or pattern recognition is not needed to the same extent as for a single camera system.

The performance of a vision system depends on among other thing the optics, the size of the sensof,pixeiearal the dynamic
range. The update frequency of many vision sensors is 25 Hz

The most important measurements provided by the automotive sensor are range, range rate, azimuth angle, and elewation angle a
shown in following figure 2.

Figure 2:Measurements provided by the radar sensor are range, elevation angle and azimuth angle.

Commonly used Sensor Performance Comparison Matrix:

Perf or mance Fa| Sensor
Radar Lidar Vision based
- _
Snow
Fog
Environmental
- _
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Day-night
operation

Metallic
object
Object Type

Non-Metallic
object

Object Discrimination capability

Range 120-200 m 50-150 m 50-70m

Good Performance

Degradation with
condition

! Poor Performance

Table 1:Sensor Performance Comparison Matrix

METHODOLOGY

The following methodology has been used to analysis the performance of the sensing paraen&tkowing flow
diagram describes the stepsaofilysis which is described in the methodology.
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Objective

J

Sensor Study

Test Scenario

Test Object

J

Sensor Parameter Study (DOE)

J

Critical Sensor Parameter Identification

J

Robustnesst8dy of critical parameter

ll

Sensor configuration definition based on Robustness
Sty

J

Figure 3: Flow chartProject flow diagren
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Study of different sensor types:

The first task of this study is to get the knowledge about the different types of sensor i.e. RADAR, LiDAR and Camera/
Vision sensor. Hence studied has been carried out by considering key performance of sensing péitanesigect to
different Lighting Condition, Environmental condition i.e. weather factor affect and also with respect to different Road
types |i ke concrete , asphalt, gravel , Sand eight é by
road ,Uturn, gradient type )

Selection criteria with possible combination:
The selection criteria is based on the range rate ,object discrimination capability of the sensor under different weather
condition (like dense fog, heavy rain, snow, sérigjtto light condition) and operating range.

CAE assessment using software todEvaluation of the different objects / vehicles detection data received from CAE or
testing for different types of sensor performance study: For CAE study the softwdre used in which it will create
different type of load cases (traffic scenario) and by considering the typical traffic / accident scenario and objeat detecti
in different environment conditions, it will be Identify the risks where sensing systenfaildam meet the performance
requirements and also Derive the specification for sensing configurations for forward collision avoidance systems.
Selection of sensing system configuration and design parameter based on CAE assessment.

Robustness Study oedign parameter of chosen sensing system for parameter robustness.

CONCLUSION

[1] During this study different automotive sensors are studied with their advaitdpeslvantages and limitations.

[2] Performance assessment criteria for sensor configuration keaweeistablished in this study.

[3] CAE simulation has been carried out for doing assessment of sensor performance under different environment and work
condition..

[4] CAE simulation will be finalize for define application.

[5] For define sensor configuration robusss study will be carried out for various sensor parameter.
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Abstractd Cloud computing could be a new approach of computing thatdgesrthe economical pooling of-demand, self
managed, virtual infrastructure. Multicloud designs deploying and evolving our application to include new clouds. Tpiopiaesr

a survey regarding however multi cloud design will scale back the pratedls and by exploitation multiple distinct clouds at an
equivalent time helps in disaster recovery, -gessence, and redundancy. Though respectable progress has been created, a lot
analysis has to be done to deal with the rfalteted security isgs that exist among cloud computing.

Keywordss Cloud Computing, Access Control, R3, RBAC, Algorithm, Comparison.

INTRODUCTION

Cloud computing is that the evolution of associate existing IT infrastructure that hasdréanged vision of computing as a
utility. The emergence of cloud technologies over last many years had important impacts on several aspects of IT busipess. In
with the survey conducted regarding cloud computing, most of medium and tiny firms use cloud computing services atwibutable
varied reasons that embrace reduction of price in infrastructure and quick access to their application. Cloud competemgy has k
represented in terms of its delivery and preparation models. though cloud computing emerges from existing technologies,
conputing (delivery and deployment) models and characteristics raise new security challenges attributable to some ingompatibi
problems with existing security solutions.
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Figure 1: A cloud Environment

A multi-cloud strategy can even improve overallegptise performance by avoiding "vendor leok and mistreatment
completely different infrastructures to fulfil the requirements of various partners and customers.-8loudltapproach offers not
solely the hardware, software system and infrastructatandancy necessary to optimize fault tolerance, however it can even steer
traffic from completely different client bases or partners through the quickest doable components of the network. Somee clouds
higher suited than others
for a specific task. Fanstance, an explicit cloud would possibly handle massive numbers of requests per unit time requiring little
knowledge transfers on the typical, however a distinct cloud would possibly perform higher for smaller numbers of requests pe
time involvingmassive knowledge transfers on the typical.

NIST defines 3 main service models for cloud computing:

1. Software package as a Service (Sdaa$he cloud supplier provides the cloud shopper with the aptitude to deploy associate
degree application on a cloudrastructure [1].

2. Platform as a Service (SaaB)The cloud supplier provides the cloud shopper with the aptitude to develop and deploy
applications on a cloud infrastructure victimization tools, runtimes, and services supported by the CSP [1].

3. Infrastiucture as a Service (SaaS)rhe cloud supplier provides the cloud shopper with basically a virtual machine. The
cloud shopper has the power to provision process, storage, networks, etc., and to deploy and run discretional softw
package supported by theftware system pass by the virtual machine [1].

NIST conjointly defines four readying models for cloud computing: public, private, hybrid, and community clouds. Confer with

the agency definition of cloud computing for his or her descriptions [1].
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One of the foremost appealing factors of cloud computing is its-gmyou-go model of computing as a resource. This
revolutionary model of computing has allowed businesses and organizations in would like of computing power to buy as seve
resources as they v@while not having to place forth an oversized capital investment within the IT infrastructure. Different blessings
of cloud computing are unit large measurability and accrued flexibility for a comparatively constant value. As an excoyde, a
user wil provision a thousand hours of procedure power on one cloud instance for a similar value as one hour of procedure power ¢
thousand cloud instances [2].

Despite the various blessings of cloud computing, several massive enterprises area unit hesltgstt cloud computing to
interchange their existing IT systems. Within the Cloud Computing Services Survey done by IDC IT cluster in 2009, over eigh
seven of these surveyed cited security because the best issue preventing adoption of the clowifgjtiéioof cloud computing to
become a lot of widespread, it's vital that the safety issue with cloud computing be analyzed and addressed, and jutijectbée so
enforced in existing cloud offerings.

The organization of the remainder of this papexsiollows. The second section discusses the framework with that it will be able
to address the safety problems in cloud computing, and therefore the third section elaborates on every of the sections in
framework. Finally, the fourth section of this g discusses conclusions and future work to be worn out the realm of cloud
computing security.

Role based mostly Access management

In role-based access management (RBAC) model, roles are mapped to access permissions and users are mapped to appl
roles. As an example, users are assigned membership to the roles supported their responsibilities and qualifications within
organisation. Permissions are assigned to qualified roles rathernthiaidual users. Moreover, in RBAC, a job will inherit
permisions from alternative roles; therefore there's a data structure of roles. In RBE theme, the owner of the info enicfypts the
such how that solely the users with applicable roles as fixed by a RBAC policy will rewrite and look at the info. Tnantsle
permissions to users United Nations agency qualify the role and might conjointly revoke the permissions from existihghasers o
role. The cloud supplier (who stores knowledge/ the info/the information}) won't be able to see the content afithibedptovider
isn't given the suitable role. RBE theme is in a position to upset role hierarchies, whereby roles inherit permissitiaengipee
roles. A user is in a position to affix a job once the owner has encrypted the info for that eoleseFtwill be able to access that
information from then on, and therefore the owner ought not-emceypt the info. A user is revoked at any time during which case;
the revoked user won't have access to any future encrypted information for this thl@euniew RBE theme, revocation of a user
from a job doesn't have an effect on alternative users and roles within the system.
Security Analysis We've got shown that our theme is semantically secure beneath the overall Decisionadlf2iffigtist Expondn
assumption (GDDHE) introduced in [15] by process a particular GDDHE drawback.

I. BASICR3

In the basic R3 theme, we have a tendency to think about ideal conditions, wherever the information owner and evegy one of
cloud servers within the cloud shaae synchr oni sed cl ock, and there arenodt ai
punishment scan and write commands.

A. Intuition

The data owner can initial generate a shared secret key to the CSP. Then, when the information owner enctylpts every
with the acceptable attribute structure and time slice, the information owner uploads the come in the cloud. The CRRteatheepl
file to numerous cloud servers. Every cloud server can have a replica of the shared secret key.

Let us assume thatcdoud server stores Associate in Nursing encrypted file F with A and TSi. Once a user queries that clou
server, the cloud server initial uses its own clock to work out this time slice. Presumptuous that this time slice thel Sliad
server can meehically reencrypt F with TSi+k, without receiving any command from the information owner. Throughout the
method, the cloud server cannot gain the contents of the cipertext and also the new cryptography keys. Solely users with k
satisfying A and TSi+lare going to be ready to rewrite F.

B. Protocol Description
We divide the outline of the fundamental R3 theme into 3 components: information owner formatting, information user sce
information and Data owner wri tunctonaf or mati on. Weo6l |l deem t
1) Setup() Y (PK; MK; s) : At TS0, the information owner p.
Algorithm 1: Basic R3 (synchronized clock with no delays)

while Receive a write command W (F; segnum) at TSi
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do

Commit the write commansb as at the tip of TSi

while Receive a scan command R(F) at TSi do

Re-encrypt file with TSi

master key MK secret, and sends the shared secret key s to the cloud.[3]

2)

3)

4)

5)

1)

2)

3)

GenKey(PK; MK; s; PKAl ice; A; T ) Y ( SKAIatiomjeownendesires 0 grane {
data user Alice attributes A with valid fundamental measure T dalee owner generates SKAlice and mistreatment the
system public key, the system passkey, t heelgblbttmeed secr ¢

Encrypt ( PK; A; S ; TSt ; F) Y (CtA) : At TSt the inform
ciphertext CtA mistreatment the system public key, access structure, the system secret key, time slice, and plaintext file.

Decrypt (PK; Ct A ; SKAI i ce; 1 j _ni ) Y F : At TSt, user
all attributes in CCi, recovers F mistreatment the system public key, the user identity secret key, and also the teser attrik
secret keys.

REncrypt (CtA ; s; TSt+k) Y Ct+k
A : once the cloud server needs to come back back a data user with the file at TSt+k, it updates the ciphertext from CtA
Ct+kA victimisation the shared secret key.

Information owner initialization: the infovaner runs the Setup operate to initiate the system. Once the info owner needs to
upload file F to the cloud server, it initial defines associate degree access management A for F, and so determines this 1
slice TSi. Finally, it runs the write operate WiA and TSi to output the ciphertext. once {the information|the info|the
information} owner needs to grant a collection of attributes in a very amount of your time to data user Alice, it runs thi
GenKey operate with attributes and effective times to cagmeitn keys for Alice.

Information user scan information: once data user Alice needs to access file F at TSi, she sends a scan command R(F)
cloud server, wherever F is that the file name. On receiving the scan command R(F), the cloud serverREnsriipt
operate to reencrypt the file with TSi. On receiving the ciphertext, Alice runs the decode operate victimisation keys
satisfying A and TSi to recover F.

Information owner write data: once the info owner needs to put in writing file F attTiSiend a write command to the
cloud server within the kind of: W (F; seqnum), wherever seqgnum is that the order of the write command. This seqnum
critical for ordering once the info owner problems multiple write commands that got to happen incgistlioa. On
receiving the write command, the cloud server can commit it at the top of TSi. Formula one shows the actions of the clo
server.

Algorithm 2: Extended R3 (asynchronized clock with delays)

while Receive a write command W(F; ti+1; seqnum) do
if Current time is before ti+1 + nine then

Build Window i for file F

Commit the write command in Window i at ti+1 + nine

else

Reject the write command

Inform the info owner to send write command earlier
while Receive a scan request R(F; TSi) do

if Currenttime is later than ti+1 + prosecutor then
Re-encrypt the move into Window i with TSi

else

Hold on the scan command till ti+1 + prosecutor.[3]

ROLE BASED ACCESS CONTROL

In role-based access control (RBAC) model, roles are mapped to access permissiansrarate mapped to appropriate

roles. For instance, users are assigned membership to the roles based on their responsibilities and qualificatioremimatiienorg
Permissions are assigned to qualified roles instead of individual users. MoreovBA@) &role can inherit permissions from other
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rol es; hence there is a hierarchical structure of r ondng s .
systems toprovide users with flexible access control management, as it abmasss control to be managed at a level that
corresponds closely to the organizationds policy and struc

In traditional access control systems, enforcement is carried out by trusted parties which are usually the servicelproviders
a public cloudas data can be stored in distributed data centres, there may not be a single central authority which controls all the c
centres. Furthermore the administrators of the cloud provider themselves would be able to access the data if it [aitofaunat.
To protect the privacy of the data, data owners employ cryptographic techniques to encrypt the data in such a waystratwehty u
are allowed to access the data as specified by the access policies will be able to do so. We refer to thies@ppmicy based
encrypted data access. The authorized users who satisfy the access policies will be able to decrypt the data useig eyt arid
no one else will be able to reveal the data content. Therefore, the problem of managing accessttwedain the cloud is
transformed into the problem of management of keys which in turn is determined by the access policies.

The main review contributions of this paper are

(i) A new rolebased encryption (RBE) scheme with efficient user revoc#tiancombines RBAC policies with encryption
to secure large scale data storage in a public cloud,

(i) A secure RBAC based hybrid cloud storage architecture which allows an organization to store data securely in a pub
cloud, while maintainingthesebsi ve i nf or mati on related to the organization

(ii) A practical implementation of the proposed RBE scheme and description of its architecture and

(iv) Analysis of results demonstrating efficient performance characteristics as efficient encryption and decryption
operations on the client side as well as superior characteristics of the proposed RBE scheme such as constant sizeipher tex
decryption key as well as efficient user revocation. Given these charactettgiqgeroposed RBE system has the potential to be a
suitable candidate for developing practical commercial cloud data storage systems.

8
Public Cloud . )
11 Private Cloud
-
7 o 10 12
J
Role < o .
Manager |a4------ 1 ’
Owner 21
h
l .- .
User [4---- Administrator

Figure 2: RBE Architecture

In the RBE scheme has the following four types of entities. SA is a system adminisaatmslithe authority to generate the
keys for users and roles, and to define the role hierarchy. RM is a role nzamhgenanages the user membership of a role. Owners
are the parties who want to store their data securely in the cloud. Users are @sewastivant to access and decrypt the stored data
in the cloud. Cloud is the place where data is stored and it provides interfaces so all the other entities can interact with

We can defire the following algorithms foRBE scheme:

Setup @ takes asriput the security parameteand outputs a master secret key mk and a system public key pk. mk is kept secret by
the SA while pk is made public to all users of the systextract (mk, ID) is executed by the SA to generate the key associated with
the idetity ID. If ID is the identity of a user, the generated key is returned to the user as the decryption key. If ID isitheofdent

role, the generated key is returned to the RM as the secret key of the role, and an emptyRulewtisth will list all the users who

are the members of that role is also returned to the RM.

ManageRole (nk, IDR, PRR) is executed by the SA to manage a role with the identiiriBhe role hierarchy.
PRRis the set of roles which will be the ancestor roles of the rolis.dgeration publishes a set of public parameters fmbloud.
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AddUser (pk, skr, RULR, IDu) is executed by the role manager RM of a R grant the role membership tiee user I, which
results in the role public parameters pahd role user ¢t RULR, being updated in cloud.

RevokeUser pk, skr, RULR, IDu) is executed by a role manager RM of a ialeo revoke the role membership from a usev |ID
which also results in the role public parametersr@unal role user lisRULR, being updated inloud.

Encrypt (pk, putr) is executed by the owner of a messhyeThis algorithm takes as input the system public key pk, the role public
parameters puk, and outputs a tupl€, K , whereC will b a part of the ciphertext, andiv K is the key that wilbe used to encrypt
the messaghl.(Note the ciphertext consists of C and the encrypted M).

We assume that the system uses a secure encryption seheméhich takeX as the key space, to encrypt messages. The
ciphertext of the messad#é will be in the foam of _C, Ena (M)_ which can only be decrypted by the users who are the members of
the roleR. When this operation finishes, a ciphertext is output and uploaded to cloud by the owner.

Decrypt (pk, pukr, dk, C) is executed by a user who is a member oftheR. This algorithm takes as input the system public key pk,
the role public parameters mylthe user decryption key dk, the p@rfrom the ciphertext downloaded from cloud, and outputs the
message encryption kéyN K. The keyK can then be used tiecrypt the ciphertext pana (M) and obtain the messatye[4].
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CONCLUSION

In this paper, we analyzed and study the R3schema new met hod for managing acces
internal clock. Our technique does not rely on the cloud to reliably propagatemgtion commands to all servers to ensure access
control correctness. Secondly, we studied a new EB&heme that achieves efficient user revocation and have more privacy and
security of Information stored in cloud. But all data remains in public cloud.

. FUTURE SCOPE

We review the two techniques namely R3 and RBAC of cloud based architecture. Then@disref this cloud storage
architecture which allows an organization to store data securely in a public cloud, while maintaining the sensitiveoimfieiatziil
to the organizationdés structure i n a eplata aceessecontcol scheme for malti f 1
authority cloud storage systems. Where we can prove that existing scheme can be made more secure in the random orhele mode
new scheme should be a promising technique, which can be applied in any remote gtbeageand online social networks etc.

REFERENCES

[1] P. Samarati and S. D. C. di Vimercati, nDPaoc.a prot e
ASIACCSApr. 2010, pp. 114.

[2] Lan Zhou, Vijay Vardharajan, and Michael HitcherfsAchieving Secure RolBased Access Control on Encrypted Data
in Cloud Storagebo, | EEE transactli8pnosl2, Reaemben201@p. 19479%0 n f or en s

[3] Qin Liuyz, Chiu C. Targ, Jie Wi, and Guojun Wang Rdiliable Reencr ypti on i n Unr el
conference/journapp. 5.

[4)C.Delerabléefi | de-ldas¢¢ broadcast encryption with ASKACRWEActuresi ze ¢
Notes in Computer Science), vol. 4833. New York, NY, USA: Spriglag, 2007pp. 200 215

54 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

An Investigative and Synoptic Review on Helium Liquefaction Using a

Commercial 4 K Gifford - McMahon Cryocooler
Mahesh N, S A Mohan Krishna
'PG Student, Vidyavardhaka College of Engineering, Mysore, India

’Associate Profesor,Department of Mechanical Engineering, Vidyavardhaka College of Engineering,
Mysore,Karnataka)ndia

'maheshgowda360@gmail.cofmohankrishnasa@vvce.ac.in

Abstract: The review paper describes liquefaction of helium using a commercial cryocooler with 1.5 W cooling powe
at 4.2 K, equipped with heat exchangers for precooling the incoming gas. Measurements of the pressure dependence
liquefaction rate areonsidered. Also liquefaction rate and temperature can be observed by placing resistors in seri
inside the liquefaction container. There by taking voltage reading we will get liquefactiofhratassembly of Gifford
McMahon cryocooler with heat examgers and helium liqguefaction container is usually accomplished. The pressure
gauge has to be connected to the container in order to examine the oscillation which gives the liquefaction rate. A
resistors are placed inside the container to measurentipetature and pressure of helium at different stages in container.
This paper furnishes detailed information about the methodology and experimental technique about the utility of Giffor
McMahon cryocooler for Helium liquefaction.

Key words: Cryomoler, GiffordMcMahon, Liguefaction, Heat Exchangers, Pressure Gague and Resistors.

1. INTRODUCTION

Liguefaction is the process of converting a compressed gas into a liquid under reliable condifiods.
helium is required as a working medium in alma#tlow-temperature laboratories. Usually a lasgale
liquefier serves as a central facility for helium liquefaction, for distribution of liquid helium to many cryostats ir
large transport dewars. With the availability of small clesgtle cryocoolersa different scheme has become
possible, where helium liguefaction may be performed nearby or even in the cryostat, thus allowing operat
independent from cryogenic liquids support. Two variants of cryocoolers are available on the market, the pu
tube ad GiffordMcMahon (GM) types. Without the aid of cryoliquids and Jelimson stages an effective

liquefaction rate of 542 ml/h has been achieved using GM cryocooler [1].

The work was motivated by a development of a versatile source foicalttaneutons, which will employ
superthermal production in a converter of superfluid Helium. First tests will be performed with a converter fe
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litres in volume, which might later be upgraded to tens of liters. This volume has to be filled with helium an
cooled davn to 0.5 K. Liguefaction at the rate observed in the present study will enable us to do experimer
independent of cryoliquids and Jodleomson staged.iquid helium is required as a working medium in any
low-temperature laboratory applications. Usuadlylargescale liquefier serves as a central facility, for
distribution of liquid helium to many cryostats in large transport dewars. With the availability of small closed
cycle cryocoolers a different scheme has become possible, where helium liquefastiba performed nearby

or even in the cryostat, thus allowing operation independent from cryogenic liquids support. The ma

application is a SQUID magnetometer.

2. LITERATURE REVIEW

After the introduction of the pulse tube cooler by Gifford and Longswiortthe mid 1960s essential
improvements of this refrigerator type have been achieved in the past decade by two types of modificatio
adding a buffer volume via an orifice valve to the warm end of the pulse tube led to phase shift betwe
pressure and \@city with resulting improvements in cooling performance.

Thummes et al [2] reported a liquefaction rate of 127 ml/h obtained with a pulse tube cooler with 17

mW net cooling power at 4.2 KA temperature of 3.6 K and a net cooling power of 30 mW at 4tl2uK was
first obtained with a threstage pulse tube cooler by Matsubara. A regenerative tube at the warm end of tr
third stage pulse tube was usedtheir system. They obtained a lowest temperature of 2.75 K.Thummes
achieved the lowest temperature20f5K using two stage pulse tube cooler and the process and performance ¢
two configuration of 4K pulse tube coolers and GM cryocoolers are by C .wang in 1997.

C. Wang, G. Thummes et al [3] investigated a-stage doubkenlet pulse tube cooler in the 21996 for
cooling below 4 K is designed and constructed by the aid of numerical analysis. The hot end of the second st
pulse tube is connected to the phase shifting assembly at room temperature without the use of a regener

tube.
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3. EXPERIMENTAL TEC HNIQUES

Fig 3.1shows a sketch of the setup. The helium gas is supplied by a standard helium gas cylinder equip
with a pressureeducing valve. The mass flow is controlled by a needle valve and monitored by a mass flo
meter calibrated for helium withccuracy better than 1.5% in the range idfD g/h. The helium flow can be
opened and closed with a valve. The cryocooler is integrated into a DN 320 top flange of a cylindrical ves:
from stainless steel. A cylindrical vessel with diameter 290 mm fitmersoated copper connected to the first
stage of the cooler serves as a heat screen to protect the colder parts of the liquefier from ambient temper:
radiation. The estimated total heat load to the first stage additional to the unknown flow aloagléhn itself is

7.4W.

The gas first passes through a cold trap, which is connected to the top flange of the heat screen and
kept at a temperature close to the first stage of the cold head. The cold trap consists of a copper cylinder fi
with copper mesh, which also serves to freeze out gas impurities. An additional heat exchanger assL
precooling to the temperature of the first stage. It consists of a stainless steel capillary with outer diameter 2
mm and wall thickness 0.25 mm, soft sokteto a copper sheet on a length of 0.5 m and fixed to the first stage
with a hose clamp. The same capillary was chosen for the subsequent heat exchangers, ensuring turbulent

of the helium gas for good radial heat transfer across the capillary wall.
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Fig. 3.1 Schematic of helium liquefaction rig (not to scale). Fifty litre helium cylinder (C), pressure reduce
(PR), flow meter (FM), needle valve (NV), eoff valve (V), inlet pressure gauge for measuring Pin (P1), top
flange of heat screen (HS), dotrap (1), heat exchanger on first stage of cryocooler (2), heat exchange
between first and second stage of cryocooler (3), condenser spiral on second stage (4), storage volume
pressure gauge (P2) for measuring the pressure bath above the bath.

The helium is finally liquefied in a condenser. It consists of a stainless steel capillary spiral, which i
hard soldered on a length of 1165 mm to a copper disk, screwed to the bottom plate of the second stage. Li
helium is collected in a copper bottletvivolume 400 crf) which is thermally connected to the second stage. A
2 - 0.25 stainless steel capillary soldered into the top flange of the bottle serves to measure the psgssure
above the liquid. The jBnand input pressurej;Pmonitored with calirated piezoelectric silicon membrane
pressure transducers. Different heat exchangers between the first and the second stage were investigated.
experiments were performed using a spiral made from the 2 - 0.25 stainless steel capillary, onto vasic piec
a 3 - 0.5 copper tube, with length 30 mm each, were hard soldered. Between each of these, a gap of 12 m

left. The longest spiral is equipped with 46 such pieces, the medium size spiral has 36 pieces and the sho
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one 20. Thus the thermal coatdength is 138, 108, and 60 cm, respectively. On the inner side of the spirals
the copper pieces were milled to produce flat surfaces with width 1.8 mm. For good thermal contact with t
stainless steel tube of the cold head, the spirals were tighten@dose clamps Care has to be taken not to
tighten the clamps too strongly, which may result in blocking the displacer in the cold head. Three spirals «
mounted simultaneously, only a single one being used at a time in the experiments describedvi@low.
Temperature measurements were performed with three calibrated Cernox resistance temperature sensors |
Shore, model CXLO3G-CU). They were attached to the heat screah (e condenser ¢J, and the bottom of

the bottle (Taw).

Cooling down the @pper heat screen to below 40 K took about 7.5 hours due to its large heat capacit
After this time the temperature ®f the condenser was 2.8 K. These values are close to the lowest temperatur:
of T, = 32 K and } = 2.4 K reached with this apparatugpeding the cubff valve commenced the filling of
the bottle with helium. At the beginning a large mass flow was set in order to attain quickly the desired press
Pin or RBatr The mass flow was measured for different values of input presguretRerange of 0.v2.58 bar.

In most experiments the bottle was filled for a single value of pressure to a total mass m. A sudden rise
pressure indicated that the bottle was full, at which moment theffouilve was closed. In several experiments
we let thecold head continue operation in order to measure the time for the subsequent cooling of the liquid

4.2 K.

4. INVESTIGATIVE SUMMARY

The investigation of heat exchangers showed a monotonous increase of the liquefaction rates obtained
function of thelength of thermal contact of the gas with the tube of the cold head. Using the longest spiral he
exchanger, which has 28% more contact length than the second longest one, still increased the liquefaction
by just about 8%. The longer spiral can egase the performance in terms of liquefaction rate. Also the

commercial GM cryocooler can easily be converted into a most reliable and most powerful liquefier unit fc
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application in low temperature laboratories without cryo liquids. This GM design extabliest higher
liquefaction efficiency than the pulse tube cryocooler. It is even competitive to most complex design by i
simple design and construction [4].

The technological differences of GM and pulse tube cryocoolers raised questions on théysoitabi
cryocoolers for helium liquefaction. Due to high thermal resistance between the incoming gas and t
regenerative material, a typical GM type cooler with 1.5 W may provide at best a liquefaction rate of 2 litres p

day.
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Abstract - High temperatures encountered during hypersonic flight lead to high thermal stresses and a significant reduction
material strength and stiffness of airframe oftaieathing hypersonic cruise vehicle. Therstauctural analysisrohypersonic vehicle
airframe is one of the challenging problems since the propeyiédd strength and ultimate tensile strength varieth wémperature.
Thermal analysis, structural analysis and coupled thestmumtural analysis has been carried omtam unconventional section of
hypersonic aibreathing cruise vehicle subjected to high temperatures and flight loads. The unconventional section having const:
cross section designed for housing the fuel tank and hutak opening mechanism of cruiseehicle has been modeled using
commercial software CATIA V5. Analytical stresses have been calculated due to flight loads at control surface defléctod of O
15° at Mach 6, 590°C temperature. Linear relation between E, G and K with temperaturesnhamnbigered in the computational

and analytical calculations. Computational analysis has been carried out using commercial software ANSYS Workbenckantthe pre
study. Static analysis has been carried out on section subjected to maximum bending rh@®@atNem to verify the structural
integrity of the section. The results obtained from computational analysis are in good agreement with analytical resstitslyThi
provides the material combination which ensures structural safety of airframe ofvetiisle at all operating conditions.

Keywords: Hypersoniccruise vehicle Airframe, Temperature, Flight loadghermal analysis, Structural analysi§eld strength,
Ultimate tensile strength.

1. INTRODUCTION

The perceived advantages of hypersonic techydimgspace and missile applications have made many countries to initiate ambitious
programs in recent times. At present many advanced countries are pursuing the development of hypersonic cruisingdiahiles. In
the second country to have planned atomomous flight of the hypersonic direathing vehicle, the first being the USA which
demonstrated the flights through48 and X51 programs. The main objective in every airborne vehicle is to have a structure which
can withstand various loads (i.e. bgttound and air loads) in the lowest possible weight so that it functions effectively and efficiently.
For these reason, the aerospace field has become evolutionary in almost every field of technology including thermah,propulsi
structural, metallurgidaaerodynamics, etc. The need to have the best possible configuration both aerodynamically and structura
with the best suitable material along with the desired speed factor, efficiency, etc. has led to many innovations imigerialef
structural aerodynamic configurations and propulsion efficiency etc.

2. OBJECTIVE OF THE PROJECT

To discretize te airframe of hypersonic direathing cruise vehicle into six sections and consider an unconventional section having
uniform cross section, designed foousing the fuel tank and intak®wl opening mechanism of hypersonic-laieathing cruise
vehicle for the analysis. To calculate analytical stresses due to flight loads at control surface deflection of 0° &hach58,e8890°C
temperature. To carry owomputational analysifor finding the deformation and stresseger the airframe of hypersonic cruise
vehicle with Al alloy and Ti alloy material combinatiorsubjected to flight loads and high temperaturEs prove the material
combination of Al alloy caosidered for Bulkheads, top panel, side panels and Ti alloy considered for bottom panel with suitable
thermal protection system ensures structural safety of airframe of cruise vehicle at all operating conditions.

3. PROBLEM STATEMENT
61 www.ijergs.org
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The airframe of hypersomiair-breathing cruise vehicle has been discretized into six sections as shown in figure 1. An unconvention:
section P4 having uniform cross section designed for housing the fuel tank andcowal@ening mechanism of hypersonic- air
breathing cruise \cle is considered for the analysis. The length of the cruise vehicle has been conceptualized as 5.6m. T
maximum width and height of the cruise vehicle is 0.8m and 0.4m respectively.

Q P1/”/’
Nl P2
> P3
b T P4
—
PS5
> 4
7 ~
P P6 =
i : e
— //‘
/L
Isometric view
Scale: 1:5
5600
P1 P2
I
. P3 e P5 P&
aso| a7z | 873 | 885 | 2000 | 1035

Figurel: Design of hypersonic abreathing cruise vehicle airframe

The fore body consists of two ramps, 11.86° and 13.75° and is designed for the cruise mach no.6 at 32km altitude. Téatgooonfigu
crosssection is flat on the bottom with chamfer on the sides and elliptical curvature on the top. There are chandetspoanth
bottom sides. The after body of length 1.035m consists of single expansion nozzle. The nose tip of the vehicle is phantcahths
shape.

Section P1 P2 P3 P4 P5 P6

Length (mm) 330 477 873 885 2000 1035

Table 1 Length of sections of crugsvehicle

3.1 DESIGN OF P4 SECTION OF CRUISE VEHICLE

Section P4 has constant cross section throughout its length is designed for housing the fuel tank, air bottles and iopekengow
mechanism. This section is 885mm long and lies between stationsnd680d 2565mm as shown in figure 4.1. It has two end
bulkheads, four stringers and four panels. The two end bulkheads are initially joined together by four stringers wifadtetpe.
Then all four panels of thickness 3mm are placed over them add¥eivets/screws. The solid model of the section P4 is shown in
figure 4.3.The section has been modelled in CATIA V5 and imported to Ansys Workbench.

I tri i
UNCONVENTIONAL SECTION P4  gemyer oy "

Figure 2 Section P4 of cruise vehicle
3.2 INPUT LOAD DATA
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The current project is design of unconvensibsection for structural and thermal loads. The bottom portion of the section experiences
high temperature as it acts as intake for Scramjet engine. The vehicle is cruised at free flight condition using the gmaqulused
by Scramjet engine. At thisee flight condition, flight loads and thermal loads act on the cruise vehicle which are as discussed below

FLIGHT LOADS

Flight load analysis of cruise vehicle has been done at 2 instances off) fllgintrol surface is not deflectechere Maximum bendi
moment is 6300 Nn and ii)Control surface is deflected to 1&here Maximum bending moment is 690N

THERMAL LOADS

As the total operational environment of the cruise vehicle is in high Mach regime which indicates that high temperatures ¢
inevitabke. To withstand these high temperatures, proper material selections and design has to be done. Zhehdwbl¢he
temperatures applied at different panels of thickness 3mm each.

Bottom panel
590

Top slope panel Vertical panel

145

Bottom slope
225

Panel Top panel

110 85

Temperature (3 )

Table2: Temperatures at different panels
4. MATERIAL PROPERTIES

A number of engineering materials have been studied for design. Following are two candidate materials with their limitation ¢
mechanical properties at elesd temperatures. Because of light weight and high specific strength at operating temperature ¢
airframe, Al alloy has been considered as material for Bulkheads, top panel, sidegpahn€i alloy for bottom panel.

S.No Properties Al alloy Ti alloy
1 Density 2700 kg/ni 4560 kg/ni
2 Temperature 300°C 700°C
3 Thermal coductivity 239 W/imK 17 WimK
4 Coeff. Of Thermal Expansion 24e6 K* 9.4e6 K*
. . 333at 300°C 265at 600°C
5 Ultimate TensileStrength, MPa
407 at 250°C 750 at 400°C
R 53567at 300°C 84000 at 600°C
6 Youngoss, MRad u
60786at 250°C 122000at 400°C

Table 3:Mechanical properties ohaterials
5. DESIGN METHODOLOGY

Modelling of the section P4 has been carried out using powerful tool CATIA V5. Section P4 has constant cross segtmuttfibo
length is designed for housing the fuel tank, air bottles and intake cowl opening mechanism. This section is 885mmiésng and
between stations 1680mamd 2565mm as shown in figute It has two end bulkheads, four stringers and four panbkstio end
bulkheads are initially joined together by four stringers with help of fasteners. Then all four panels of thickness Javadcegr

them and held by rivets/screws.

S.No Part Width (mm) Thickness (mm) Length (mm)
1 Bulkhead 65 25 Around thecross section
2 Stringer 25 6.5 885
3 Top panel 586.42 3 885
4 Top slope panel 191 3 885
5 Vertical panel 100 3 885
6 Bottom slope panel 141.36 3 885
7 Bottom panel 600 3 885

Table4: Dimension specifications of P4 sectioficruise vehicle
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Geometrtal configurations of bulkhead and stringer are given in fi@uilé shows the recess made on it to accommodate the panels
of thickness 3mm.

Lop)
10
© {2Vl
=
30 35 .
CROSS SECTION OF BULKHEAD CROSS SECTION OF STRINGER

Figure3: Geometrical configurations of bulkhead and stringer

The orthographical representation of sectioroPdypersonic aibreathing cruise vehicis shown in figure delow

3.5
\\

V-
“d

:W/ Z/a

T 25 | Section cut A-A
o & Scale: 3:1

CROSS SECTION OF STRINGER

Isometric view
Scale: 1:2

| Left view
Front view Scale: 1:2
Scale: 1:2

UNCONVENTIONAL SECTION P4 WITHOUT SKIN PANELS

949

Figure 4:Arrangement of bulkheads and stringefsection
6. ANALYTICAL METHOD

In this section of work, the stresses induced in the section due to bending moment load were foundhisitnEtitod the section is
approximated as freeee beam. Hence, the theory of symmetrical bending of beams can be applied to calculate the stresses
deformation. In this flight load analysis, two cases are considered as discussed in the preidous sect

ASSUMPTIONS
a) The section has been assumed as monocoque shell.
b) Thermal barrier coating (TBC) technology is available. A temperature reduction of 250°C across coating is achieved.

6.1 SYMMETRICAL BENDING
Symmetrical bending arises in beams which haveseingly or doubly symmetrical cresections as in our case the crgsstion is
symmetrical about4axis as shown in figurg. The direct stress due to bending moment in the beam is given by the equation

bz= m/z 1)
Z=lly

Wherelz is direct stressyl is bending momeng is section modulus,is moment of inertiay is the position of neutral axis

Moment of Inertia
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For calculating the moment of inertia of the shelled section, it was divided into individual simple shells of standany gbapes.
The moment of inertia of all these individual entities about their centroids was computed and then transferred to thefddetroi
total section.

586/.42
=
ol Tt e |
P =g
N /// <5 o \\
/ w0 \
B.M ; /) yi= 5 o \\\\ o
o 93 o Nl
; &K - X
J4 1T [l
o {
T e 1 |
L = | 'T yo= - g ~
[} | o« ~
©w
/Y’ - \
e
’ 600/.09

Bending moment acting on cross-section of P4

Figure5: Geometrical configuration of cross section

Moment of inertiacalculated for the panels is dsosvn below:

S.No Panel I (mm®) Ix (mm®)
1 Top panel 763541.67 742926041
2 Top slope panel 10522462.22 74774862.22
3 Vertical panel 2083333.33 2723333.33
4 Bottom slope panel 1757281.14 37097581.14
5 Bottom panel 781250 338281250

Total moment of ineia of complete section igx = 971590908.8mrh

Direct stress due to bending moment
1 For Control surfacaiot deflecteqi =), the dalculated direct stress 8= 1.54 MPa
1 ForControl surfacaleflectedli 1%5°), the calculated direct stress is= 1.68 MPa
Factor of safety on Ultimate tensile strenithboth the cases is greater than 5.

6.2THERMAL STRESS

Thermalstress is a decrease in the quality of a material that occurs due to excessive changes in temperature. It occursfas a resu
non uniform distribution of temperature in different parts of the body and some restriction on the possibility of thesmsidrexp
contraction.
O = EQYT M
YT=T Ta
Wherediy, = Stress due to temperature expangRm E=Y o un g 6 s (M U= Coedficient of thermal expansiiK™)
YT = Temperature difference (KJ = Max Temperatureéla = Ambient Temperature

Approximated thermal s#ss is calculated for the maximum temperature that is developed on the section. The maximum temperatt
developed on the bottom panel of the section is 590°C.

Case ii: With HIMAT (Highly maneuverable aircraft
technology) 1200 PLUS paioh bottom panel

Case i:Without HIMAT (Highly maneuverable aircraft
technology) 1200 PLUS paioh bottom panel
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T =590°C = 863K T =340°C = 613K
At 32km altitude Ta =44.5°C = 228.5K At 32km altitude Ta =44.5°C = 228.5K
& = 634.5K aT = 384.5K
,w= . MPa ,w=  MPa
FOS = 26576.75 = 0.45 FOS = 750442= 1.69

Case i: Factor of safety on Ultimate tensile strength is 0.45 which is very much éoeehit is suggested to use suitable thermal
protection system such as HIMAT (Highly maneuverable aircraft technology) 1200 PLUS paint on the bottom panel, which ce
reduce the temperature, by 250°C for 2mm c@éth the useHIMAT paintmaximum temperaterdeveloped on the bottom panel of

the sections 340°C. Hence, with this reduction in temperature, the strength available with the same material is 750MPa.

Case ii: For this case, factor of safety on Ultimate tensile strength is > 1.5 which is withimttee Hence, it is suggested to use
suitable thermal protection system for the bottom panel.

7. COMPUTATIONAL ANALYSIS

Finite element analysis for the given section was dealt completely in FEM software ANSYS Workbench.

Importing the geometry and meshing

Start the ANSYS Workbench and select the required analysis sy&tishithe materials in the engineering de8ealect the geometry

and import the P4 section model which was created using CATIA V5. Catia model has been saved as stp file before iniperting to
Ansys WorkbenchSelect the model then it will be directed to the Ansys mechanical window where the problem will be solved
Imported moeél can be as shown in figure Belect the geometry, enter the element size as 0.03 and give smoothing as high to get
fine meshed modeMesh has been created using the automatic meshing mathetled model can be as shown in figure 7

2 SRR
S
.

R

R
N
D

0000 0.660(m)
1

0.5 040 0.150 0.450

.

Figure6: Section P4 modedf cruise vehicle Figure 7 Meshed model

7.1 STATIC ANALYSIS

Static analysi®f cruise veltle has been done at 2 instances of flightontrol surface is not deflectathere Maximum bending
moment is 6300 Nn and ii)Control surface is deflected to 1&here Maximum bending moment is 690enN Apply the Al alloy
material to the bulkeads, topanel and side panel aiidalloy material to the bottom panef the model.Apply the fixed support on
both ends of cross section to constrain the model in ALL DS2fect the Moment, M = 6300-i for the casé andM = 6900 N-m
for case iiand apply iton the modelSolve the problem to find the total deformation, AMdises stess

€500
55728e1
dtde1
31521
276647
B¢ K usier
8208168
0Min

L
AV

0,600 (m)
]

0.000 0300 0.600 ()
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Figure 8: Deformation of the model@at = 0 A

C: Static Structural (ANSYS) MM
Equivalent Stress Wi?2)
Type: Equivalent (von-Mises) Stress
Unit: Pa
Time: 1
13-03-2014 AM 1215

1.6062e6 Max
I s
. L0708e6
. 8.9236¢5
H 71395
= 535435

3.5697e5
Q 1785¢5

35.249 Min

0.000 0.300 0,600 (m)
0.150 0450 ‘
Figure 10:Von-Mises stress of the modaii = 0 A

7.2STEADY-STATE THERMAL ANALYSIS

Figure9: Deformation of the modedtii = 15°

C:Static Structural (ANSYS)
Equivalent Stress

Type: Equivalent (von-Mises) Stress
Unit: Pa

Time: 1
13-03-2014 AM 12:12

1.7592e6 Max
15637e6
= 1.3683e6
L1728¢6
= 9.7735¢5
i 78185
5.8642¢5
L
3.9096¢5
1955¢5

38.606 Min

0.000 0300
0.150 0.450

0,600 rr)
]

Figure 11:Von-Mises stess of the modeltli = 15 A

Steady state thermal analysis has been perfibforetwo cases: iWithout HIMAT (Highly maneuverable aircraft technology) 1200
PLUS painton bottom panel and ifith HIMAT (Highly maneuverhle aircraft technology) 1200 PLUS paint on bottom panel
Apply the Al alloy material to the bulkheads, top panel and side paneTiaalby material to the bottom panel of the modgbply
the thermal loads on the panels as given in TAb®r case ichange the temperature on bottom panel from 590°C to 3ApAly
the convection 1 on the model except bottom panel and enter the value of film coefficient as*Z& \&lfith ambient temperature as
i44.5 °C.Now apply the convection 2 on the bottom panetl @mter the value of film coefficient as 22 W/AC and ambient

temperature as44.5 °C.Solve the model to find the temperature distribution over the unconventional section.

SIS

#: Steady-State Thermal (ANSYS)
Temperature

Type: Temperature

Unit:*C

Tirme: 1

13-09-2014 AM 0152

59451 Max

80.685 Min

0.000 0.300
0.150 0.450

0600 (m)

Figurel12: Tempeature distributions for case i

0.000 0.350 0.700(m)

Figure13: Tempeature distributions for case ii

Now static structural analysis system is selected to find the thermal stresses due to temperature distiipiiote All DOF
boundary condition to the cross section and solve the model to find the thermal stress and defofrthatiemconventional section.

B:Static Structural (ANSYS)
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Figure 7.1: Deformation of the moddbr case i Figure 7.5 Deformation of the moddbr case ii

2190368
SR
163047
5842266 Min

0800 (m)
 — 0 050 100 {m)
0.200 0.600 )

Figure 7.5 Von-Mises stress distributicior case i Figure 7.7 Von-Mises stress distributioior case ii

7.3COUPLED THERM O-STRUCTURAL ANALYSIS

Coupled thermsstructuralanalysis has beerarried out for two case§: Control surface is not deflectashere Maximum bending
moment is 6300 Nin and ii) Control surface is deflected to 1&here Maximum bending moment is@®N-m. After finding outthe
temperature distribution over the unconventional sectth HIMAT paint on bottom panel in thermal analysis switchstatic
structural analysis systepply the All DOF boundary condition to the cross section and Seledfidment, M = 6300 Nn for the
case andM = 6900 N-m for case iiand apply it on the modeholve the problem to find the total deformation, \Mises stress.

it
Ay oNyy
i

I
LT
(]
ﬂﬁ;‘:g: It
e

Figurel8:Def or mat i on of t he model Fagureld Deformatinofthe modati = 15A

Figure 20:Von-Mises stress of the modaiti = 0 A Figure 21Von-Mises stress of the modaiti. = 15 A
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8. RESULTS AND DISCUSSIONS

8.1STATIC ANALYSIS RESULTS

Load Case Mass (kg) Maximum Maximum Ultimate Tensile Factor of
9 Deformation (m) Stress (MPa) Strength (MPa) Safety
control surface not 31.56 8.35¢7 1.6 265 at 600°C 165
defl ected
control surface deflected 5, g¢ 9.15e7 175 265 at 600°C 151
(o = 15A
1800000
1600000
1400000
1200000 ’
1000000 — .
800000 - ——casel
600000 case ii
400000
200000
0 T T T T T 1
0 2 4 6 8 10 12
Figure22: Stress variation fopoth cases
Observation: Factor of safety on ltimate tensile strength fohé nmodelis greater than B both the cases
8.2THERMAL ANALYSIS RESULTS
Case Mass Maximum Maximum Ultimate Tensile Factor of
(kg) Deformation (m) | Stress (MPa) Strength (MPa) Safety
Without HIMAT paint 31.56 0.0038 607 265 at 600°C 0.436
With HIMAT paint 31.56 0.003 463 750 at 400°C 1.61
70000000
60000000 /’\\
50000000 / /\\
40000000 - =~ \
/ \ — Case i
30000000 -
— Case ii
20000000
10000000
0 T T T T T 1
0 2 4 6 8 10 12
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Figure B: Stress variation fdvoth cases
Observation: Factor of safety on Ultimate tensilieength br case is less than 1.5 and for casés greater than 1.5.

8.3COUPLED THERM O-STRUCTURAL ANALYSIS RESULTS

Load Case Mass Maximum Maximum Ultimate Tensile | Factor of
(kg) Deformation (m) | Stress (MPa) | Strength (MPa) Safety
control surface not deflectddli =| 31.56 0.00307 485.2 750 at 400°C 1.545
control surface deflected U = 31.56 0.0034 485.3 750 at 400°C 1.54

Observation: Factor of safety on Ultimate tensile strength for the materiabth the caseis greater thad 5.

8.4 RESULT VALID ATION

FLIGHT LOAD ANALYSIS

Load case Analytical Stress (MPa) Computational Stress (MPa) % Error
control surface not
1.54 1.6 4.28
defl ecte
control surface 1.68 176 4.76

deflected( U =

Observation: In both the load cases there is a gagdeement between Analytical and Computational results.

THERMAL LOAD ANALYSIS

. Analytical .
Ti alloy nalytical Stress Computational Stress (MPa) % Error
(MPa)
Without .HIMAT 577 607 519
paint
With HIMAT paint 442 463 4.75

Observation: In both the cases there is aogoagreement between Analytical and Computational results.

CONCLUSION

Because of light weight and high specific strength at operating temperature of airframe, Al alloy has been considengal &3 mate
Bulkheads, top panel, side panels and Ti alloy fottdm panel with suitable thermal protection systdfass ofairframe of the
section of hypersonic abreathing cruise vehicle is found to be 31.56 képximum deformationand von mises stressf
unconventionakectionof hypersonic cruise vehicle is 3mdm and 485.3 MPa whicharein safe limit. Maximum deformation and
maximum obtained stresses of unconventional sedi@within the design limit so our model is safe at the given operating
conditions.

FUTURE SCOPE OF WORK

1. The study can be extended dnyalzing the other sections of Cruise vehicle.
2. The more accurate analysis of this section can be done by including the rivets at the intersection of joints.
3. Harmonic and maal analysis can be carried out to find natural frequency and mode shape of the aumpone
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Abstractd A fingerprint is the feature pattern of one finger. It is believed with strong evidences that each fingerprint is unique. Eac
person has his own fingerprints with the permanent uniqueness. So fingerprints have being used foatidendifid forensic
investigation for a long timeThe fingerprint recognition problem can be grouped into twedsuhains: one is fingerprint verification
and the other is fingerprint identification In addition, different from the manual approach dergdiint recognition by experts, the
fingerprint recognition here is referred as AFRS (Automatic Fingerprint Recognition System), which is grageghThis paper
presents the variation of Fast Fourier Transform on finger print recognition by faspfingeninutiae extraction and recognition
algorithm which improves the clarity of the ridge and valley structures of the input finigeéiimages based on the frequency and
orientation of the local ridges and thereby extraricorrect minutiae .Thisesarch work has combined many methods to build a
minutia extractor and a minutia matcher. Simulation results are obtained with MATLAB going through all the stages afrgranfing
recognition is built. It is helpful to understand the procedures of fingeémecognition. And demonstrate the key issues of fingerprint

recognition
Keywordss Region of Interest (ROI); Fast Fourier Transform (FFIFR, FAR, sMcBA ,OCR,FKP

I. INTRODUCTION

Biometric templates are unique to an individual. Unlike password, pif@yrar smart card, they cannot be forgotten, misplaced lost
or stolen. The person trying to access is identified by his real id (represented by his unique biometric signaturentFogernimg

has a high accuracy rate when users know how to use/sterrs Fingerprint authentication is a good choice for in house systems
where training can be provided to users and where the device is operated in a controlled environment. Small size of fingerp
scanners, ease of integration can be easily adaptegpfidiances (keyboards, cell phones, etc). Relatively low costs make it an
affordable, simple choice for workplace access security. Fingerprint identification is the oldest method among all thie biomet
techniques, and has been used in various applicattoresy person has unique, fingerprints which can be used for identification.
Steps for fingerprint identification are: scanning (capture, acquisition), extraction (process), comparison, and firad ramadc¢tin
decision. A series of ridges and furrows the surface of the finger made a fingerprint. We create pattern of ridges and furrows as
well as the minutiae points to get unique fingerprint. Fingerprint based identification has been one of the most sucoestsitl b
techniques used for personal ntiication. Each individual has unique fingerprints. A fingerprint is the pattern of ridgksalleys

on the finger tip A fingerprint is thus defined by the uniqueness of the local ridge characteristics and their relationships. Minutia
points are theslocal ridge characteristics that occur either at a ridge ending or a ridge bifurcation. A ridge ending is defined as tl
point where the ridge ends abruptly and the ridge bifurcation is the point where the ritlgmteptivo or more branche8utomatc

minutiae detection becomes a difficult task in low quality fingerprint images where noise and contrast deficiency reallt in p
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configurations similar to that of mitiae This is an important aspect that has been taken into consideration in thi fwoje

extraction of the minutiae with a minimum error in a particular location.

Terminations Bifurcations
i \ :

I

Ridge
Fig. 1: Ridge Endings and Bifurcations

Il. LITERATURE REVIEW
I. Al Rassan, | et al2013 Securing Mobile Cloud Computing Using Biometric Authentication (SMCBA). This paper proposes and

implements a new user authentication mechanism of mobile cloud computing using fingerprint recognition sgistemce mobile

cloud computing resources

Il. Baris Coskuneth 2014 ARecoemiitniterd CfhaHawcders on Mobile Devices
performing this character identification and presents a novel scale/rotational inedgaithm applied to the recognition of these
handdrawn letters. The results of the algorithm are compared to those obtained using a popular Optical Character Recogiition (Ot
application, Tesseract, that is often integrated with iPhone Apps for tiiegaur

Il R. Wildesl.etal2014 A Biometric Authentication Using Kekre's Wave
This paper proposes an enhanced method for personal authentication béiegdradnuckle Print using Kekre's wavelet transform
(KWT). Fingerknuckle-print (FKP) is the inherent skin patterns of the outer surface around the phalangeal joint dihgee'st is

highly discriminable and unique which makes it an emerging promising biometric identifier. Kekre's wavelet transformuistetdnst
from Kekre's transfan. The proposed system is evaluated on prepared FKP database that involves all categories of FKP. The tc
database of 500 samples of FKP. This paper focuses the different image enhancement techniques {fprottessing of the
captured images

IV J. G Daugman et al 2 @nucklepfir iFntn gweer i fi cati on based on vector cons
This paper proposes a novihger-knuckleprint (FKP) verification method based on vector consistency among corresponding
interest poirg (CIPs) detected from alignéidger images.. Experimental results show that the proposed approach is effective in FKP
verification.

lll. OBJECTIVE: - The objective of thifaperis to investigate the current techniques for fingerprint recognition. atgett can be
mainly decomposed into image gueocessing, feature extraction and feature match. For eadaslybsome classical and-tgpdate
methods in literatures are analyzed. Based on the analysis, an integrated solution for fingerprint redsgiéi@ioped for
demonstration. For the program, some optimization at coding level and algorithm level are proposed to improve the pesformance
fingerprint recognition system with the variation of FFT on stored images. These performance enhancenteetsavittion of FFT

are analyzed and shown by experimental results conducted upon a variety of fingerprint images
IV. AN OVERVIEW OF THE METHOD/METHODOLOGY: -
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1. System Design ( System Level Design & Algorithm Level Design )

2. Fingerprint Image Preprocesgi( Fingerprint Image Enhancement, Binarizat&rimage Segmentation)
3. Minutia Extraction  (Fingerprint Ridge Thinning & Minutia Marking)

4 Minutia Posiprocessing (False Minutia Remove & Unify Minutia Representation Feature Vectors )
5. Minutia Match (Alignment Stage &Match Stage)

6. Experimentation Results

Evaluation Indexes

Experiment Analysis
1. System Design:

System Level DesigrA fingerprint recognition system constitutes of fingerprint acquiring device, minutiactot and minutia

Minutia Minutiae
SENSO |e===bi Eytractor | = Matcher

matcher as shown in figu

Figure 2: Simplified Fingerprint Recognition System

Algorithm Level Design:-To implement a minutia extractor, a thigtage approach is widelyes by researchers. They are-pre

processing, minutia extraction and ppsbcessing stage

Minutia Extractor

¢ Image Enhancement
» Image Binarization
* Image Segmentation

| Preprocessing

Minutia extraction e Thinning
e Minutiae Marking

Post-processing e Remove False Minutiae

Figure 3Minutia Extractor
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The minutia matcher chooses any two minutia as a reference minutia pair and then match their associafiest.rifigles ridges

Minutia Matcher

* Ridge correlation to specify reference minutia pair
« Align two fingerprint images
e Minutiae Match

Figure 4: Minutia Matcher

match well, two fingerprint images are aligned and matching is conducted for all remaining minutia.

Fingerprint Image Enhancement- Fingerprint Image enhancement is to make the image clearer for easy further operations. Sinc
the fingerprint images acquired from sensors or other media are not assured with perfect quality, those enhancement methods
increasing the contrast between ridges and furrows and for connecting the false broken points of ridges due to inswfficienft a

ink, are very useful for keep a higher accuracy to fingerprint recognifin Methods are adopted in my fingerprint recognition

system: the first one is Histogram Equalization; the next one is Fourier Transform.

V. ANALYSING FINGERPRINT PARAMETERS AND RE SULTS

1.Finger print Image Psprocessin@.Fingerprint Image BinarizatioB.Fingerprint Image Segmentation

Fingerprint Recognition - B n

File Edit View Insert Tools Desktop Window Help A

his-Equalization
fft
Binarization
Direction
ROl Area
Thining
remove H bre...
Removing s pike:
Extract
Real Minutiae
save
Match
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Fingerprint Recognition

Load Fingerprint Image

0.2 04 06 0.8 1

Figure 5: Finger Print Loading
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Fingerprint scanning is the recognition addntification first step to record different characteristics for identification purposes. This
process identifies an individual person through quantifiable physiological characteristics. There are two types-sifafimiey
technology.

1. First is an ptical method, which starts with a visual image of a finger.

2. The second uses a semiconductor generated electric field to image a finger.

Fingerprint image enhancement is done using histogram equalization.

Fingerprint Recogniticn o ':'“
File Edit View Insert Tools Desktop Window Help k|

Fingerprint Recognition

Load Fingerprint Image Enhancement by histogram Equalization

Load
fft
Binarization
Dirsction
ROl Area
Thining
remove H bre...
Removing =pike
Extract
Real Minutiae
save

Match

100 200 300

Figure 6: Histogram Equalization

Fast Fourier Transform: - A fast Fourier transform (FFT) is analgorithmto compute theliscrete Fouer transform(DFT) and its

inverse.Fourier analysiconverts time (or space) to frequency and vice versa; an FFT rapidly computes such transformations t
factorizingthe DFT matrixinto a product ofparsemostly zero) factors. As a result, fast Fourier transforms are widely usethfor

applicationsin engineering, sciencand mathematic§FT at different levels can be applied for 0.1 to 0.9.and percentage for finger
print matching will be calculated for each finger. Different tables are maintained for each finger with three imagesieth@&REppl

from 0.1 to 0.9 levels.

Fingerprint Enhancement by Fourier Transform:We divide the image into small processing blocks (32 by 32 pixels) and perform

the Fourier transform according to:

Flu,v) = waﬂx,y) X expd — j2r (E +E]}(1)

¥l p=il N

foru=0,1,2,..,31andv=0,1, 2, ..., 31.

In order to enhance a specific block iksy dominant frequencies, we multiply the FFT of the block by its magnitude a set of times.
Where the magnitude of the original FFBbs(F(u,v)) = [F(u,Vv)].
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Get the enhanced block according to

gix, ¥y = F_I{F(u,v} ><|F{u,v}|x }(2) ,

where F(F(u,v)) is done by:

1 A -107-1 -
Fy) =23 T ) enpd 2 x{% +%LL )

y=ll p=i

forx=0,1,2,.,.31landy=0,1, 2, ..., 31.

The k in formula (2) is an experimentally determined constant, which we choose k=0.45 to calculate. While having a higher "
improves the appearance of the ridges, filling up small holes in ridges, having too high af&Sutim false joining of ridges. Thus

a termination might become a bifurcation. Figure 3.1.2.1 presents the image after FFT enhancement.

Fingerprint Recognition = =
File Edit View Insert Tools Desktop Window Help N
Fingerprint Recognition
Load Fingerprint Image Enhancement by histogram Equalization
1 i . B

- ol

Load
his-Equalization
ft
Binarization
Direction
ROl Area

Cancel

200

Thining
remove H bre... 250
Removing spike

Extract 300
Real Minutiae

save

Match

350

Figure 7:Binarization enhancement by histogram equalization of adaptive binarization after FFT.
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u Fingerprint Recagnition = O “
File Edit View Inset Tools Desktop Window Help k]
Fingerprint Recognition
Enhancement by FFT Enhancement by histogram Equalization
_ .- v EE - l
50+ { 50 l
|
Load 100t 1100
his-Equalization ‘
150
Binarization 150¢ i ‘
Directi
irection 200 |
ROl Area 2001 b |
Thining |
remove H bre... W 250
- - 250+ b |
Removing spike
Extract 300 I
Real Minutiae 300+ b |
save I
350 |
Match . |
380t - . = |
100 200 300 100 200 300
Figure 8:Enhancement by FFT
u Fingerprint Recognition -0 “
File Edit View Insert Tools Desktop Window Help N
Fingerprint Recognition
Adaptive Binarization after FFT Orientation Flow Estimate
T . . g
50
Load 100
his-Equalization
it
Binarization =t
ROl Area 200
Thining
remove H bre...
= = 250
Removing spike
Extract
Real Minutiae 300
save \
Match o1 '
350 k)
100 200 300

Figure 9: Orientation Flow Estimate
Direction calculateghe local flow orientation in each local window with size (block size x block size) direction (gray scale

fingerprint image, block size, graphical show disable flag) return p ROl bound return z ROI area.
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Fingerprint Recognition = = “
File Edit View Inset Tools Desktop Window Help k]
Fingerprint Recognition
Adaptive Binarization after FFT Region Cf Interest(ROI)
L] - ' ) .

50
Load 100
his-Equalization
" 150
Binarization

Direction
200

Thining

remove H bre...
— 250
Removing spike
Extract
Real Minutiae 300
save

Match
350

100 2[] 300 200 300

Figure 10: Region of Interest
H breaks of adaptive binarization is done after FFT. Fingerprint shown in figure remove H breaks between curves andiegmerate

fingerprint image after this step.

Fingerprint Recognition = :'“
File Edit View Insert Tools Desktop Window Help k]l

Fingerprint Recognition

Adaptive Binarization after FFT Minutia

50

50
Load 100
his-Equalization 0
fit
Binarization 150 150 B
Direction
ROl Area 200
Thining 200

remove H bre...
— 250
Removing spike

250

Real Minutiae 300
save
Match

300

350 )
100 200 300 50 100 150 200 250

Figure 11: Minutie Extraction
The performance of minutiae extraction algorithm relies heavily on the quality of the input fingerprint images. Fingatphimgm

techniquesThere are two categoriesrffingerprint matching techniques:

79 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

Minutiae based: In this category first find minutiae points and then map their relative placement on the finger. It is difficult to extract
the minutiae points accurately when the fingerprint is of low quality .Alsontbifiod does not take into account the global pattern of

ridges and furrows and correlation based.

Fingerprint Recognition = Dn
File Edit View Insert Tools Desktop Window Help N

Fingerprint Recognition

Remaove spurious minutia Minutia

50 50

Load

100 100

his-Equalization
fit
Binarization 150
Direction
ROl Area
Thining 200

remove H bre...

150

200

Removing spike

Extract 250 250

save
Match

300 300

50 100 150 200 250 50 100 150 200 250

Figure 12: Remove spurious minutia
2. Correlation based:This technique affected by fingerprint image translation aratiost and require the precise location of a
registration point. This method is able to overcome some of the difficulties of the minutiae based approach.
FINGERPRINT MATCHING
Fingerprint algorithms consist of two main phases, enrolment and identificati@nification. The enrolment phase, first determines
the global pattern of the print, so it can be categorized in a large bucket during improve matching performance, thpoimis atia
then transformed by a, typically proprietary, algorithm into a tatep The template is stored and used for future identification. An
additional step in the enrolment process could be to search for existing matches. This leads to an interesting adwaptage fing
authentication has over password authentication. Asasddeing proof of being a particular person, fingerprint identification can also
be used prove somebody is not a particular person or persons, such as on a terrorist watch list, or previously havingesafitied
Finger Print sample recognition pexs:The recognition process at real time application. In this figure left fingerprint is at real time
and right fingerprint is stored in database. This figure shows the different vector position at different points orf fimgy@attern
stored in dathase match with the real time pattern then it will recognize otherwise it will not recognize the person. The identificatio
phase, first determines a pattern bucket, and then submits the minutia or template, depending on the design, whichpeaadoe com
the saved template. The comparison is done with a statistical analysis, since an exact match is not expected. Matdbendriay be
rotating or translating the image, to compensate for the finger not being placed in an identical location on Ezaluasen indexes
for fingerprint recognitionrTwo indexes are well accepted to determine the performance of a fingerprint recognition system: one i

FRR (false rejection rate) and the other is FAR (false acceptance rate).
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Fingerprint Recognition = =
File Edit View Insert Tools Desktop Window Help L]
Fingerprint Recognition
Remove spurious minutia Minutia

50

Load 100

his-Equalization
ft

Binarization 150
Direction
ROl Area
Thining 200

remove H bre...

Removing spike

Extract 250

Real Minutiae
save

Match

300
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Figure 13: Fingerprint matching
For an image database, each sample is matched against the remaining samples of the same finger to compute the FdisdeRejectiol
If the matchingg againsth is performedthe symmetric one (i.eh againstg) is not executed to avoid correlation. All the scores for
such matches are composed into a series of Correct Score. Also the first sample of each finger in the database is ingtthed aga
first sample of the remaiimg fingers to compute the False Acceptance Rate. If the matgtagginsth is performed, the symmetric
one (i.e.,h againstg) is not executed to avoid correlation. All the scores from such matches are composed into a series of Incorre
Score.A fingerpint database is used to test the experiment performétere. is the diagram for Correct Score and Incorrect Score
distribution:

0.14 -

012} | Red line: Incorrect Score
| Green line: Correct

0.04 L)

| | lll |
ot | |

|
. l‘H.HI"“ . . . ||1 )

Figure 14 Fingerprint matching
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It can be seen from the above figure that there exisipiartially overlapped distributions. The Red curve whose peaks are mainly
located at the left part means the average incorrect match score is 25. The green curve whose peaks are mainly labgiéd on the

side of red curve means the average correctimstore is 35. This indicates the algorithm is capable of differentiate fingerprints at a

good correct rate by setting an appropriate threshold value

09t 5 i

08t ) Blue dot line: FRR curve

o7t « d ] Red dot line: FAR curve
06}

05k / i
D4f i
03} n

02f b i,

DAF

Figure 15: FAR and FRR curve

The above @dgram shows the FRR and FAR curves. At the equal error rate 25%, the separating score 33 will falsely reject 25
genuine minutia pairs and falsely accept 25% imposturous minutia pairs and has 75% verificatidrerhigh incorrect acceptance

and falseejection are due to some fingerprint images with bad quality and the vulnerable minutia match algorithm.

Fast Fourier Transform variation: Three samples of each finger are taken first. Each sample is passed through aktibe staijie

and minutiaeextraction with the variation of FFT.

Step 1: FFT is set to 0.1 first and matching percentage results of all the first finger samples are calculated. Then agai®with FFT
matching percentage of second finger are calculated. This process is caitrifed all the samples of ten finger and matching

percentage is calculated.

Step 2: FFT is set to 0.2 and matching percentage is calculated. Similarly FFT is varied from 0.2 to 0.9 and results are tiailgulated.
observed that with the variation of FFOn samples, more accurate results are obtained i.e more matching precision results ar

obtained.

Few Sample percentage are shown in table and graph is also plotted for finger 1 with FFT QSémn@.9natching percentage is
selected for authentication aker. Same procedure is repeated for all fingers, matching percentage is calculated and correspondi

graphs are plotted.
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Tablel.FFT and Percentage Matching Table for First Finger

0.1 31.2 67.2 67.6 100

0.2 29.3 34.4 66.5 100 FFT: Fast Fourier Transform
0.3 31.1 56.3 54.5 100 F1,F2,F3: Samples of figer
0.4 33 35.7 78.8 100

0.5 23.4 77.3 a47.7 100
0.6 45.5 50.5 45.3 100
0.7 45 34.2 62.7 100
0.8 55.5 38.9 34.5 100
0.9 38.6 54.3 70.9 100

120
100
80 mFFT
EF1F2(%)
60 -
1 F1F3(%)
40 - m F2F3(%)
mF1F1(%)
20 -
0 .
1 2 3 4 5 6 7 8 9
Figure 16: Matching Percentage of Finger First
Table2. FFT and Percentadéatching Table for Second Finger
0.1 31.2 67.2 67.6 100 :
02 20.3 34.4 66.5 100 FFT: Fast Fourier Transform
0.3 311 56.3 545 100 F1,F2,F3: Samples of Finger

0.4 33 35.7 78.8 100
0.5 23.4 77.3 a47.7 100
0.6 45.5 50.5 45.3 100
0.7 45 34.2 62.7 100
0.8 55.5 38.9 34.5 100
0.9 38.6 54.3 70.9 100
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120
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m F1F2(%)

60 +—
F1F3(%)

40 +— m F2F3(%)
u F1F1(%)
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0 -
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Figure 17 Matching Percentage of Finger Second

VI. CONCLUSSION AND FUTUREWORK

We have presented the overview of the finger print technology which includes primarily thers¢harclassification of fingerprint
image in the database, the matching algorithms. Fingerprint recognition is used in various industries for its attendanoetand
purposesVariation of FFT value on samples produces more accurate results. Thisiémp can be implemented in any of security
concern areas. If done correctly it can be a very powsréthod of identification.
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Quantitative Determination of Swertiamarin in Swertia chirayitaby HPTLC

LAIQA ANJUM, ZAINUL A. ANSARI, ARADHNA YADAV, MOHD. MUGHEES, JAVED AHMAD & ALTAF AHMAD*

Department of Botany, Faculty of Science, Jamia Hamdard, New Delhi 110062, India

*Address for correspondené&amail: ahmadaltaf@rediffmail.com

Abstract: A simple, rapid, and aurate HighPerformance Thifayer chromatographic (HPTLC) method has been developed for
the determination of Swertiamarin &erial parts oSwertia chirayitaprocuredfrom Nepal& collected fromGangtok and Kumaon
respectively. The methanolic extractsafertia chirayitasamples were applied on TLC aluminum plateqoated with Silica gel 60
GF,54and developed using a solvent system containing Ethyl acetate : Methanol : Water (7.7 : 1.3 : 0.8, v/v/v) as a mobite phase.
densitometric detection opets was carried out using a UV detector at 245 nm in absorbance mode. This system was found to gi
compact spot for swertiamarin (Ralue = 0.53+£0.02). The calibration curve was found to be linear in the range of 200 to 1000
ng/spot. The limit of deteitin and quantification were found to be 50 and 200 ng/spot, respectively for swertiamarin. The highest an
lowest concentration of swertiamarin 8wertia chirayitawas found to be present in sample from Nepal and Gangtok, Sikkim
respectivelyThe method &s validated in accordance with ICH guidelines.

Key words: Swertia chirayitasecoiridoid glycosideSwertiamarin, HPTLC, Gentianaceae.

Introduction

Swertia chirayita(Roxb.) H. Karstis an important medicinal plant, belongs to the family Gentieaeld!. Swertia chirayita
commonly known as Chirata/Chirayita is an erect annual or perennial herb, found in Himalaya and Meghalaya at an a¥@txde of 1
1300 m.The plant has been used in variety of health disorders, including asthma, colic, colqrcoasiigation, diarrhea, dyspepsia,
liver ailments, nause€d®, constipation, diarrhea, dyspepsia, liver ailments, natikapilepsy, ulcer, melancholia and certain types
of metal disorders®. This plant has also been reported to possess amtiidt, antrinflammatory ® hepatoprotectivé?,

antibacterial'®, antioxidant™! antimalarial,anthelminticsand antipyretigproperties*?.

SWERTIAMARIN IS A SECOIRIDOID GLYCOSIDE™**! PRESENT IN MEMBERS ® GENTIANACEAE ™! IT HAS CNS
DEPRESSANT EFFECT ANDANTICHOLINERGIC ACTIVITY B |T IS A REPRESENTATVE CONSTITUENT OF MANY
CRUDE DRUGS MARKETEDIN JAPAN AND OTHER @UNTRIES AND THESE ®UDE DRUGS ARE NORMALY
EVALUATED BY THEIR SWERTIAMARIN CONTENT 8" ALTHOUGH HPTLC METHODS FOR HE ESTIMATION OF
SWERTIAMARIN IN SWERTIA CHIRATAWALL) CLARK, E. LITTORALEBLUME, AND MARKETED FORMULATIONS

CONTAINING ENICCOSTEMA LITTORAL BLUME HAVE BEEN REPQRTED * 191 PRESENT STUDY DEAS WITH THE
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QUANTITATIVE DETERMINATION OF SWERTIAMARN IN SWERIA CHIRAYITA(ROXB. EX FLEMING) H KARST

COLLECTED FROM THREBDIFFERENT PLACES.

MATERIALS & METHODS:

Plants of Swertia chirayitawere collected from three different regions of Himalayas they were procured from Nepal,
Gangtok, Sikkim and Kumaon, Uttaraldid respectively. These plant samples were identified by Prof. Javed Ahmad, Department o
Botany, Jamia Hamdard. The plant material was cleaned and dried in the shade for a week at room temperature it wagdlden powc
to 40 mesh and stored at 25 °C.

Standrd compound swertiamarin (99%) was purchased from Chromadex (Life Technologies, India). All the solvents and reage

used in the experiments were of analytical grade

Preparation of Mobile Phase & Standard Solutions

Mobile phase was prepared by mixigghyl acetate: Methanol: Water in the ratio of 7.7:1.3:0.8 respectiebltock
solution of swertiamarin (1 mg/mL) was prepared by dissolving 2.0 mg of the standard swertiamarin accurately weighed in 2 r
methanol in a volumetric flask. Standard sauotbf 200 pug /mLwas prepared from the stock solution by transferring 200 pL of stock
solution, and diluting to volume with methanol (800 uL). Appropriate quantities of this standard solution were spottaihto obt

swertiamarin in the range of 2aA®00 ngspot.

Preparation of Sample Solutions

Powdered samples &. chirayitaaerial parts (1g, accurately weighed) were extracted with methanol (2x25mL) for 24h at
room temperature. The combined extracts were filtered through Whatman Filter paper No. 4% &lteéived were concentrated on

rotary evaporator (RR00/205/V (Buchi) in vacuum to 10 mL.

Instrumentation and chromatographic conditions

HPTLC was performed on 20x10 mm aluminium backed plate coated with 0.2 mm layers of silica ggl(BOMerck,
Germany). Standard solutions of swertiamarin and the samples were applied to the plates as 5 mm wide band, 10 mm apart and 1(
from the bottom and sides using a CAMAG Linomat V sample applicator fitted with a CAMAG Microlitre syringe (CAMAG,

Germany). Linar ascending development of the plates to a distance of 80 mm was performé&dhwlitacetate: Methanol: Water
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(7.7:1.3:0.8 ) v/vlyas mobile phase in a 20x20 twiough glass chamber previously saturated with mobile phase vapor for 15 min at
25 + 2°C.The plate was dried completely and was scanned at 245nm using a CAMAG TLC scanner in absorbance mode, using
deutirium lamp. The slit dimensions were 4 mmx0.1 mm and the scanning speed was 20 Yfisualization of the spots was
performed by sprayinthe plates with anisaldehyde reagent (anisaldefglattal AcCOHMeOH-H,SQ, (0.5:10:85:5, viviviv). After
spraying the plates with the reagent, under-886UV light this standard emits green light. A calibration curve in this study was
plotted between thamount of analyte (swertiamarin) versus average response (peak area and regression equation was=obtained
8.349X+507.3ver the concentration range of 20000 ng/spot with respect to the peak area with a regression coefficient of 0.9961.

Method Validation

The developed method is validated as per the International Conference on Harmonization (ICH) guisléRne’$°Q
By determining linearity, precision, accuracy, limits of detection (LOD), limits of quantification (LOQ) and recoveryitiinéére
method was evaluated by constructing calibration curves at nine concentration levels. Calibration curves were plotted ove
concentration range of 2a100 ng/spot. Aliquots of standard working solution of swertiamarin were applied onto the plate.
The calibration curves were developed by plotting peak area versus concentrations. The intraday-day premisions of the
proposed method was determined by estimating the corresponding responses 3 times on the same day and on 3 differemt days ¢
period of one week for chosen concentration of standard solution of swertiamarin for the proposed method. The resultsteetre rep
in terms of relative standard deviation (% RSD). The accuracy of the method was determined by calculating recoveryntdrawertia
by the standard addition method. Known amounts of standard solution of swertiamarin (50, 100 and 150 ng) were added to |
guantified sample solution. Accuracy was expressed as percent rechiverymit of detection (LOD) and Limit of quantificath

(LOQ) were calculated using the following equations as per International Conference on Harmonization (ICH) géf¥elines

LOD= 3.3 I144/SsS
LOQ= 10 TG/ S
Where 0= Standard deviation of the response; S=Slope of <ca

The specificity of the method was ascertained by analyzing standard compound and sample. The spot for swertiamariple the sal
was confirmed by compamnR and spectra of spot with that of standard. The peak purity of the swertiamarin was assessed &

comparing the spectra at three different levels i.e. peak start, peak apex and peak end positions of the spot.

Standard solution of 1, 1.5, 2, 2.5, 3,,354.5, 5 pL was applied to TLC plate in six replicates (n=6) to obtain final concentration
range of 200L000 ng/spot. The data of peak versus standard concentration was treated golisearregression samples chosen for
the study were 200, 400 an@i®Bng/spot.
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RESULTS AND DISCUSSION

Initial trial experiments were conducted to select mobile phase for accurate analysis of the standards. Of the variqissasbile
tried, mobile phase consisting @thyl acetate: Methanol: Water (7.7:1.3:0.8) vi\gave a sharp and well defined peak of
swertiamarin at Rvalue of 0.53 in standard (Figure 1) and samples respectively(Figure 2). Well defined spots were obtained when t
chamber was saturated with the mobile phase for 15 min at room temperature. Fomdgtarrof linearity curves of area vs

concentration, different amounts of stock solution of swertiamarin was applied for HPTLC plate analyses.
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Figure 1. TLC densitogram showing swertiamarin standard
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Figure 2: TLC densitogram resolution ofswertiamarin in a sample
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This method was validated for linearity, precision, specificity and accuracy. Calibration was linear in the concentgatioh2@@

1000 ng. The linear regression equation was found to be Y= 8.349X+507 for swertiamarinhaisiterelation coefficient Yrwas
0.9961 with high reproducibility and accuracy (Table The proposed method, when used for estimation of swertiamarin after
spiking with 50, 100 and 150% of additional standard afforded recovery ranging from1®®.2% for swertiamarin was obtained as
listed in (Table 2)The RSD of recovery of swertiamarin of was ranged from-0.89 (Table 2)The intra and inter day precision, as
coefficient of variation (CV%) and accuracy of the assay determined at swertiamazentration of 200, 400 and 800 ng/spot has
been summarized in (Table 3). The intra day precision9(n=
The intraday and inter day accuracy were in the range of 9908748 and 98.729.51 respectively.

The repeatability of the method was studied by assaying six samples of swertiamarin at same concentration under the s
experimental conditions the values were within the acceptable range and so we concluded that the method wa keloler ated

reproducible.

The robustness of the method was established by introducing small changes in mobile phase composition and chromatogt

were run. The plates were prewashed by methanol and activated at 50+5°C for 2,5,7 in prior to chromatograph

Limit of detection and limit of quantification were calculated by method as described in validation section and wasle®dhtp
and200ng/spot respectively, which indicates the ample sensitivity of the method.

The specificity of the proposed rhedd was determined by comparing the sample and standard peak fpaitd BV spectra. The
peak purity of swertiamarin was assessed by comparing the spectra at three different levels i.e. Peak start, peak alpendnd pe

position.

A good resolved sirlg spot of swertiamarin was observed at Rf valuB3+0.02in the chromatogram of the samples. the
swertiamarin content in different samplesSofertia chirayitawas observed and calculated (Table 4)

This HPTLC method has been developed for the deteribimaf swertiamarin irS. chirayitacollected from from different locations

of Himalaya. The proposed method is simple, precise, specific accurate, less time consuming and cost effective. Thasrhe#drod h
developed with high precision and economic dderstions. Statistical analysis showed that the method is suitable for the analysis of
swertiamarin. This method can be used for authentication of this plant and is also suitable for quality control andzatemdafdi
drugs derived fron8. chirayita.lt was found that plant sample collected from Dora, Himachal Pradesh contained highest amount o

swertiamarin, so this region could be considered as a suitable region for the cultiv&iahivayita.
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Table 1: Linear Regression Data for Calibration Pla

Parameters

Observation for swertiamarin

Linearity range (ng/spot)

Correlation coefficient {)

Regresion equation
Slope £SD
Intercept £SD

LOD ng/spot

LOQ ng/spot

-0
0.9961
Y= 8.349X+507.3
8.349+0.156
500.968
50
200

Table 2: Recovery Studies of Swertiamarin

Excess drug Theoretical % Recovery % RS
added to aralyte content (ng)

0 100 99.53

100 150 98.12

150 200 100.2 0.21
200 250 99.59 0.

Table 3: Precision Study of Swertiamarin

Amount Applied Intraday Precision Interday Precision

ng/spot % RSD, n=3 % RSD, n=3
200 0.52 0.73
400 0.32 0.45
600 0.55 0.25

Table 4: Swertiamarin Content in Sample Extract (Yow/w of sample) from different Locations

Compound Place of % wiw of sample
collection mean +SD
Swertiamarin Nepal 1.42+0.006
Swertiamarin Kumaon, 0.85%0.027
Uttarakhand
Swertiamarin Gangtok, 0.704+0.009
Sikkim
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Abstracts The main objective of this paper is to control the speed of an induction motbabging the frequenaysing three level
diode clamped multilevel inverter. To obtain high quality sinusoidal outpuiagel with reduced harmonichstortion multicarrier
PWM control scheme is proposed for declamped multilevel inverter. This method is implemented by chatigingupply voltage

and frequency applied to the three phimkiction motor at constant ratidhe proposed system is an effective replacement for the
conventional method whicproduces high switching losses, results in poor drive performance. The simd#laiplementation
results reveal that the proposed ciraffectively controls the motompged and enhances the drive performance through reduction in
total harmonic distortioTHD). The effectivenessfohe system is checked Bimulation using MATLAB 78 simulink package
Keywordss Clamped DiodeMOSFET,Induction motor, Muicarrier PWM tebinique, THD.

INTRODUCTION

Majority of industrial drives use ac induction motor because these motors are rugged, reliable, and iektpehsive.
Induction motors are mainly used for constant speed applications because of unavailability of thefiegiadncysupply voltage
[1]. But many applications need variable speed operations. Historioadighanical gear systems were usedltain variable speed.
Recently, poweelectronics and control systems hawatured to allow these components toused for motor control in place of
mechanical gears. These electronics rmtly cont r o | the motords hepemwd,ordst dyammi m
characteristics. Adjustable speed ac mackiystem is equipped with an adjustafiequency drie that is a power electronitevice
for speed control of an electnaachine. It controls the speed of the eleatmaxchine by converting the fixed voltage drefjuency to
adjustable values on themachine sideHigh power induction motor drives usingassical three- phase converters have the
disadvantages of poor voltage and curcmlities. To improve these values, #hwitching frequency has to be raised whogtuses
additional switching losses. Anothgossibility is to put a motor input filter
between the converter and motor, whitduses additional weight. A furth@convenience is the limited voltage that ¢cenapplied to
the induction motodetermined by inconvenience is the limitegltage that can be applied to the inductioator determinedby the
blocking voltage ofhe semiconductor switcheBhe concept of multilevel inverter contiohs opened a new possibility that induction
motors can be controlled to achieve dynapedormance equally as that of dc motors [2].

Recently many schemeswe beerdeveloped to achieve multilevel voltageofile, particularly suitable for inductiomotor
drive applications. The diode clampethod can be applied to higher lewsnverters. As the number of level increashs
synthesized output waveform adusre steps, producing a staircase wavefa@mero harmonic distortion of the outpwave can be
obtained by an infinite numbef levels [3. Unfortunately, the number d¢ifie achievable levels is quite limited rmatly due to voltage
unbalance problemsubalso due to voltage clamping requiremesitcuit layout and packaging constraints.this paper, a three
phase diode clampeadultilevel inverter fed induction motor @described. The diode clamped invepeovides multiple voltage levels
from aseries bank of capacitors [4The voltageacross the switches has only half of thebds voltage. These features effectively
double the power rating of voltage souliceerter for a given semiconductor devifa. The proposed inverter can reduce the
harmoniccontents by using multicarri@WM technique. It generates moteurrentso f  hi gh qual i ty. Mdra i ¢
speed control in open loop. In tlEisheme, the speed of induction machineoistrolled by the adjustable magnitudestdtor volt@es
and its frequency in suchveay that the air gap flux is alwaysaintained at the desired value at $teadystate. Here the speed of an
inductionmotor is precisely controlled by using thiegel diode clamped multilevel inverter.

CONVENTIONAL MET HOD

The voltage source inverter producesoaitput voltage or a current with levels eitlzero or +VVdc. They are known as two
levelinverter. To obtain a quality output voltagea current waveform with a minimuamount of ripple content, they requér high
switching frequency along with variougulsewidth modulation strategies. In higilowerand highvoltage applications, theseo-
level inverters have some limitationsdperating at high frequency mainly duestwitching losses and constraints @viterating.
The dc link voltage of a twtevel inverter is limited by voltage ratings sfvitching devices, the problematic sertzsnection of
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switching devices is requirdd raise the dc link voltage. By seriesnnection, the maximum allowalditching frequency has to be
morelowered; hence the harmonic reductimromes more difficult [6 In addition, thetwo level inverters generate high frequency
commonmode voltage within the motavindings which may result in motor amfive application proldms [4. From the aspect of
harmonic reduction antigh dclink voltage level, thredevel approach seems to be the most promisittgrnative. The harmonic
contents of ahreelevel inverter are less than that ofweo-level inverter at the same switchifrgquency and the blocking voltage of
the switching device is half of the dink voltage [§. A three level inverter will nogenerate commoemode voltages when the
inverter output voltages are limited within

certain of tle available switching states][%o the thredevel inverter topology igenerally used in realizing the higlerformance,
high voltage ac drive systerfiH0].

DRIVE SYSYEM DESCRIPTION
In the conventional technique normal PWiethod is used. So that the voltage aadlrent is of pooiqualities and the
switching frequency causes more amountsaftching losses. Those drawbacks ageetified using three phase diode clamped

multilevel inverter. The voltage and currentality are better and the switching losaes reduced when comparedtheconventional
technigue. Also the THD if®und to be better.
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Structure of Three Level Diode Clamped Multilevel Inverter

The thredevel neutral pointlampedvoltage source inverter is shown ilgR2. It contains 12 unidirectional active switches
and 6 neutral point clamping diodes. Tiné d d1 e poi nt o fn cankee ddfived as ¢che peat@lipoira [7]s Timdjor
benefit of this configuration is eadwitch must block only onbalf of the dclink voltage (Vdc/2). In order to produdbree levels,
only two of the four switches ieach phase leg should be turned on attamg. The debus voltage is split into thrdevels by two
seriesconnected bullcapacitors, Ca and Cb, they are sameating. The diodes are all same type to provedpial voltage sharing
and to clamp the sammltage level across the switch, when swétch is in off condition. Hence thiructure provides less voltage
stress acroghe switch.

PRINCIPLE OF OPERATIO N

To produce a staircagmitput voltageconsider one leg of the thréevel inverter,as shown in Fig.3. The steps to synthesize
the threelevel voltages are as follows.
1. For an output voltage level Vao=Vdarn on all uppeialf switches Aland A2.
2. For an output voltage level Vao=Vdarn on one upper switchA2anodne | ower switch A16.
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3. For an output voltage level Vao0ur n on al | | owenrrd MW2I16f switches Al1l6

s

C, /=
Rk
Vi —— f oa
_ .
K owfad
G, —

w3

Fig.3. One leg of a bridge.

o0

Table.1. shows the voltage levels and teiresponding switch states. State conditlomeans the switch is on, 0 means the
switch is off. There are two complementary switghirs in each phase. These pairs foroneoldg t he i nverter ar
A2 6) . ofthé compiementary switch psiis turnecn, the other of the same pair must be off.

Output Awritch State

Wag P VL VR I W

vdc 1 1 0 0

0 0 0 1 1

TABLE 1 Output voltage levels and their Switchistgtes.
Fig.4. shows the phase voltage wavefornthef thredevel inverter. The nlevel converter has an 4tevel output phaseleg
voltage and §€2m-1)-level output linevoltage.
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Fig.4. Three level inverter output voltage.
The most attractive features of multileuslerters are as follows.
A They can ge n ewitaextemealylow pistdrtiorvaodiwer awide s
A They dr anvwith vepylowtdistortion [7].
A They gener atnmode(CMpvbliage rthuscreducimigperstress in the motor bearings.
A They can o p ewitchingdrequentyfi7]. a | ower
PROPOSED SCHEME

The block schematic of multilevel inverter fduée phase induction motor is as shown in Fig.5. The complete system will
consist of two sections; a power circuit and a control circuit. The power section consists of a power rectifier, fiiter capdchree
phase diode clamped multilevel invert€he motor is connected to the multilevel inverter.

3Q 3 Diode Capacitor Multilevel
power o Bridge i Filter B inverter
supply Rectifier (MOSFET)

&~

30
Induction

motor

Gate driver

Fig.5. Basic block diagram.
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The complete system will consisttwio sections; a power circuit and a contistuit. The power section consists gb@wer
rectifier, filter capacitor, and thrgghasediode clamped multilevel invertefhe motor is connected to the multileweVerter. Fig.6
shows a ac input voltage is fed to a thrphase diode bridge rectifievith capacitor filter A capacitor filter, removes the ripple
contents present in the datput voltage.

]
D1 D3
o LIOC 644 LIOC 644
S0 1 3107 D
Single Phase C o Unregulated
Su . 1 330pf £ 450 Supply for
Y “ Inverter
E Dz D4
LIOC 644 LIOC 644
o]

Fig.6 Ac input voltage is fed to a threhase diode bridge rectifigrith capacitor filter

The pure dc voltage is applied to the thpdwse multilevel inverter through capacifitter. The multilevel inverter has 12
MOSFET switcheshat are controlled ilorder to generate an ac output voltage fithen dc input voltageThe control circuit of the

proposed systemonsists of three blocks namdVM opto-coupler and gatdriver circuit. Fig.7. Shows circuit diagram of PWM
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Fig.7 Ciraiit for PWM

The PWM is used four clocks reference clock, voltage control clock, frequency clock, output delay clock. For this clock w
used the VCO which generate frequency clock & Schmitt trigger which used for generating the reference clockelaytplatcl,
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voltage control clock. The PWN$ usedfor generating gating signals requireddiave the power MOSFET switches presanthe
multilevel inverter. The voltageagnitude of the gate pulses generatedheyPWM is normally 5V. To drivehe pover switches
satisfactorily the opt@ouplerand driver circuit are necessaryldatween the controller and multilevielerter. The output ac voltage
is obtainedrom the multilevel inverter can kmntrolled in both magnitude and frequerfcyW / & o pecentrol).ITlecqntrolled ac
output voltage is fed to the induction motinive. When the power switches are on, currfiotvs from the dc bus to the motor
winding. The motor windings are highly inductive irature; they hold electric energy in the foofrcurrent. This current needs to be
dissipated while switches are off. Diodes eo@nected across the switches give a fathhe current to dissipate when thwitches
are off. These diodes are alsocalled e e wheel i ng di angthod perni theusey tb dontldrmeed of An induction
motor at differentates. For continuously variable spemukration, the output frequency wiultilevel inverter must be varied. The
applied voltage to the motor must alsovaeied in linear proportion tde supplyfrequency to maintain constant motor flux.

MODULATION STRATEGY

This Paper mainly focuses on multicaridVM method. This method is simple amire flexible than SVM methods. The
multicarrier PWM method uses sevetn@ngular carrier signal&eeping only onenodulating sinusoidal signal. If anlevelinverter
is employed, fil carriers will beneeded. The carriers have the sdrequency WC and the same peak to pawiplitude Ac and are
disposed so that tHeands they occupy are contiguouseTzeroreference is placed in the middle of errier set. The modulating
signal is asinusoid of frequency Wm and amplituden. At every instant each carrier is compawgth the modulating signal. Each
comparison gives 11) if the modulatingsignal 5 greater than (lower than) theangular carrier in the first (second) half iie
fundamental period, O otherwise. Thesults are added to give the voltage levdijch is required at the output terminal thie
inverter. Multicarrier PWM method cawe categorized into two groups: 1) CarriBisposition (CD) method 2) Phase shiftetVM
method.

Advantages of multicarrier PWNkéchniques:

A Easily extensietlse to high number of

A Easy to implement.

A To distri but ecorebtlgin aeriotmmimizenttgswighing Insads.s

A To compensasoarces.nbal anced dc

Related to the way the carrier waves alazed in relation to the reference signltee cases can be distinguished:

A Al ternat i veDispdsiaos @PODp where ehtcarrierrband is shifted by 180° fratime adjacent  bands.
A Phase Oppo s (POD)pwhereDthescpriess iathoveahero reference are in phase, Ishifted by 180° from those
carriersbelow the zero reference.

A -Phase Disposition (PDyhere allthe carriers are in phase [8].

In this paper the gating pulses for MOSF&Aitches are generated by usingplmasedisposition technique.
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V/ia CONTROL THEORY

Fig.7. shows the relation between tratage and torque versus frequency. Thitage and frequency being increased up to
the base speed. At base speed, the voleagkfrequency reach the rated values. ¥da drive the motor beyond base speed by
increasing the frequency further. But tatageapplied cannot be increased beydind rated voltage. Therefore, only thhequency
can be increased, which results the field weakening and the torque availablkEing reduced. Above base speed, ftheors
governing torque become complesince frictionand wind age losses increasgnificantly at higher speeds. Hence, tbgjue curve

becomes nonlinear wittespect to speed or frequency.
&

1 Yoltage

Vrated -L -

Torque
‘oltage

fmjn fmted{base speed) fmax

Frequenc:.r;...
Fig.9. SpeedTl or que characteristics with V/ & cont

SIMULATED CIRCUITS AND WAVEFORMS

Fig.8. shows the PWM ciuit to generate thgating signals for the multilevel invertswitches. To control a three phase
multilevel inverter with an output voltage of thréevels; two carriers are generated ammmpared at each time to a set of three
sinusoidal reference wavefos. One carriewave above the zero reference and caxier wave below the reference. Thesariers
are same in frequency, amplituded phases; but they are just different inoffset to occupy contiguous bands. Phdsposition
technigue has lesgrmonicdistortion on line voltages.
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Fig.10 PWM simulation circuit.
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Fig.11 Gate pulses for leg A switches.
Fig.11. shows the waveform of sifidangle intersection. Two carriers together withodulation signal have been used to
obtainSPWM contol. Simulated model for entire circuit is shownFig.12
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Fig.12. Simulated circuit.
Output voltage and current waveforms 58 Hz frequency are shown in below figuiesand 14
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Fig.14. Output current waveform.
The FFT plot of the output voltage is shoimnFig.15 The plot shows that the harmomiontent present in the output voltage is very
low.

Fundamental (50Hz) = 362.7 , THD=12.70%

Mag (% of Fundamental)
[}

1F -

T T TR L AT
0 500 1000 1500 2000
Frequency (Hz)
Fig.15 FFT for output voltage.
SpeedTorque curves for 50 Hz and 45 fiequencies are shown figures 16 and 18.
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Fig.16 N-T curves for 50Hz frequency.
The frequency of reference sigrddtermines the inverter output frequenagd its peak amplitude controls thedulation

index. The variation irmodulation index changes the rms outpoltage of the multilevel inverter. Byarying the reference signal
frequency asvell as modulation index, the speed ofimgiuction motor gets controlled.
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Fig.18 N-T curves for 45Hz frequency.
The speedtorque curves conclude that theltage and frequency applied to the majets decreased; then the speed ahdanction
motor also decreasesiimultaneously.
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50 1479 3.33% 11.43%
45 1300 3.09% 10.97%
40 1275 7.89% 18.20%
35 1065 10.76% 27.30%

TABLE 2 Speed range for different frequency values.
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CONCLUSION

In this paper aidde clamped multilevel inverter has been presented for drive applications. The multicarrier PWM technique
can be implemented for producing low harmonic contents in the output, hence the high quality output voltage was obtajpenl. The
loop speed contto was achieved by maintaining V/a ratio at constan
effectively controls the motor speed and enhances the drive performance through reduction in total harmonic distortidmi€r HD)
drive systen can be used for variable speed applications like conveyors, rolling mills, printing machines etc.
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Abstractd This paper deals with the design and simulation of integrated controllerdourte inverter (TSI) based photovoltaic
(PV) power conversion system. The TSI has less reactive component, high voltage gain andvodthgeesdtress across the switches
compared to conventional inverter used in PV power conversion system. Integrated controller provides the maximum power pc
tracking and DC link voltage control to the PV power conditioning system. Here the Maximum PowefTracking (MPPT) in
achieved by PSO algorithm and DC link voltage is controlled by capacitor voltage controller algoritBource inverter
implemented with integrated control for PV system is simulated using MATLAB Simulink. The results are &netyapared with

DC link controller; the same has been verified with experimental setup.

Keywords : Photovoltaic(PV), DC link controller, Maximum Power Point Controller (MPPT), Space Vector Pulse Width
Modulation(SVPWM), F source inverter(TSI), PSO algihm

1INTRODUCTION

The reduction of greenhouse gas emission has become a great issue among developed countries for example European |
(EVU) has targeted to utilize the renewable energy source among 20% of total energy consumption by 2020 fikdaorgeeeffect,
the photovoltaic plays an important role to generate electricity from the solar irradiation. In remote locations whésenthere
electricity is available the photovoltaic cells are installed on roofs and deserts [2]. The latter hgiellations is known as affrid
facilities and sometimes they are the most economical alternative to provide electricity in isolated areas.

The three main factors which affect the efficiency of a PV plant are inverter efficiency, MPPT efficiencyotmeblibaic
plant efficiency. The PV panel is commercially lies betweelb%, the inverter efficiency is 988% and MPPT efficiency is over
98%. By the growth of Perturb & Observe (P&O) and the PSO algorithms are used to track the maximum power dueng diff
irradiation conditions. Depending upon the temperature of the panel and irradiation conditions, the MPPT is determired. ZSI |
suffered due to high input inductor ripple and more switching stress on the switches. To overcome the previously mentior
drawbacks Trans-Bource Inverter it is also calledsburce inverter (TSI) iproposed [ This T-Source Inverter (TSI) has reduced
number of passive component, high rate of input utilization, high voltage gain, total volume of system and cesseddderthis
paper, due to the above advantages the TSI with Modified Space Vector Pulse Width Modulation (MSVPWM) is used. Tl
Photovoltaic is an intermittent source. Output voltage of PV highly depends on environmental condition like temperature at
irradiation. So it is necessary to maintain the output voltage of PV, controller is essential for PV power converter. Tdievé are
authors discussed the controller for PVerters.

In this context MPPT and DC link controllers is play very importare iolinput line balancing. The DC link controller is
used to sense the dc link voltage value and compares it with the reference value of capacitor voltage and changeselueimeferen
correspondingly. Here DC link controller and MPPT controller arBeghand produce a shoot through ratio and improve the response
time of MPPTcontroller. Due to integrated controller the settling time and the oscillations are reduced. The contsdunéd
capacitor voltage beyond the MPP voltage of a PV arragti§agilitated in the traditional MPPT algorithm. This paper an integrated
control algorithm is proposed. The integrated control algorithm is combination of PSO MPPT algorithms and DC link capacit
voltage control algorithm. The PSO algorithm is usedctvlis used to reduce the oscillations in steady state, improve the tracking
accuracy, fast response speed. DC link control is used to reduce the harmonic distortion and to prevent high voltagéhstress o
switching device. The proposed algorithm is istigated and compared with dc link controller is presented.

2. PHOTOVOLTAIC CELL

Photovoltaic (PV) is used in application such as PV with generators, PV with batteries, solar water pumps etc., PV h
advantages such as of free pollution, low maiatee, and no noise and wear du¢h® absence of moving part8ecause of these
PV is used in power generation across the world.The environmental factors such as illumination and temperature depends or
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output power of a photovoltaic cell so we geni#limear V-l characteristics. In order to match the solar cell power to environment
changes, MPPT controller is required. To track the MPP of a solar cell the P&O, fuzzy control and many algorithms have be
developed. It changes frequently by the surranggl improving the speed of tracking the PV power system could obviously improve
the system performance and increase the PV cell efficiency. The PV cell output is both limited by the cell current bhndlthgese

and it can only produce a power wiihy combinations of current and voltage on Ithé curve from figl. It also shows that the cell
current is proportional to the irradiance. Due to the open circuit voltage and short circuit current, the maximum podeces.pr

single PV cell produces tput voltage less than 0.6V for silicon cells. To get the desired output voltage number of photovoltaic cell
is connected in series. By placing the series connected cell in a frame forms a module [8]. In series connection, dheanittfit
same as #h output current is same as the output voltage is sum of each cell voltage . Fig.2 shows the simul&tiamcbRV
characteristics of a photovoltaic cell during the different irradiation condition. By using the open circuit voltage aritcshior
current, the maximum power is obtained
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Fig.1. FV and RV characteristics
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Table 1: PV Module specification

Electrical Characteristics Value

No of cells 96

Open circuit voltage (V) 649V
Short circuit current (I ) 82 A

Maximum power point voltage (Vmpp) 54TV

Maximum power point current (1) 7.36 A

Maximum power (P,,,) 327 W

Temperature coefficient of I .. 3.5 mAK

Temperature coefficient of V. -76.6mV/K

Temperature coefficient of P, 0.38%/K
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Photovoltaic Model Dat asheet fASun P donelodel EHe hodalRig itdde up of 96atorms e
crystalline silicon solar cells and provides 327W of nominal of maximum power [11].

3. TT SOURCE INVERTER

The New type Ti source inverter (TSl)overcome the limitation of traditional voltage source invertecwarent source
inverter. With the use of TSI, the inversion and also the boost function are accomplished in a single stage [8]. TSI has fev
components. Due to these reasons, the efficiency appreciably increases. Unlike the traditional invertelizeBSh uinique
impedance network that links the inverter main circuit to the DC source. The TSI number of elements is reduced whentaeampared
source inverter; transformer and only capacitor are needed.

T-source inverter used to reduce the numbemitthing devices; inductor decreases the inrush current and harmonics in the
inrush current. TSI works on two modes of operation stimoiugh mode and non shetbirough mode.

i) gEris

[ FHAsE

]
.:, L ‘q£ bi 5£ LOAD

Fig.3 T-source inverter

3.1 SHOOT-THROUGH MODE

Fig.4 shows the equivalemircuit of T Tsource inverter in shoot through mode operation. This shoot through zero state
prohibited in traditional voltage source inverter. It can be obtained in three different ways such as shoot througmgialzasedeg
or combination of two ppase leg. During this mode, diode is reverse biased, separating DC link from the AC line.

Fig.4 Shootthrough of TSI

The output of the shoot through state can be controlled by maintaining the desired voltage. ThusSiverde inverter
highly improwes the reliability of the inverter since short circuit across any phase leg is allowed and it cannot destroy the switches
the inverter.

3.2 NON SHOOT-THROUGH MODE

Fig.5 shows the equivalent circuit of TSI in nioshoot through mode operation. In thi®de, thanverter bridge operate in
one of traditional active states, thus acting as a current source when viewed ifreguite circuit. During active state, the voltage
impressed across load. The diode conduct and carry current difference betwerludhar icurrent and input DC current. Note that
both the inductors have an identical current because of coupled inductors.

107 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

L L
FY Yy FYYYL
—]:»- _—
<+> Tout j‘
L Vout=Vidc

Fig.5 Non shoethrough mode of TSI
3.3 DESIGN OF Ti SOURCE INVERTER

During the design of TSI the most challengisgthe estimation of values of the reactive components of the impedance
network. The component values should be evaluated for the minimum input voltage of the converter, where the boosttfactor and
current stresses of the components become maxi@adulation of the average current of an inductor

P
I =— (1)
Voe

The maximum ripple current takes place due to the maximum shoot through states, 60% of peak to peak ripple curreredvies select
design the Tsource inductor. The ripple currentif, and the maximum

Lmin = "r.' - j";.'
JI-J.IIL.'\. = jl.' +M.'
MJ. = ;J.Ill.n - Jl.' [ [EI
The boost factor of the input voltage is:
1
b= (3
1-20,
WhereD, is the shocthrough duty cycle:
Viop= M Lt g Ve (4)
2 il

Calculation of required inductance ofsdurceinductors:
.V
‘;_ il

Af

WhereTO - is the shocthrough period per switchingycle Calculabn of required capacitance of T sounapacitors:
T
AV,

C (6]

3.4 Modified Space Vector PWM

Space vector PWM (SVPWM) in three phase voltage source inverters offers improved DC link voltage and reduce
harmonic distortion, and has been therefore recodnias the preferred PWM method, especially in the case of digital
implementation. The output voltage control by SVPWM consists of switching between the two active and one zero voltage vector
such a way that
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Table2. Parameters and Values ofSburcelnverter

S.No Parameters Values Used

In
Simulation

1 DC Supply Voltage 100V

2 T-Source Capacitance 360nf

3 T-Source mutual 0.2mH

Inductance
4 Transformers Turns I:1
Ratio
5 Switching Frequency 7.2 KHZ

the time average within each switching cycle corresponds to the voltage command. In order to apply this conespiréer Z
inverter, a novel modified SVPWM is needed to introduce the dhootigh states into the zero vectors withoutnpoomising the
active states [15] and it is represented in Fig 6.The DC link voltage can be boosted by adding the new duration Tcuiriketigveit
T1,T2 and T of the Z source converter to produce the sinusoidal ac output voltage[16].

fonfc‘ _ MK&
2

Vu -p = M (7)

-1
T,’:—Ta

=1 8
T(f ( )

1-2

Tz = Ta+Tb Where Tz denotes the switching period, T is the total duration during the shoot through and non shoot through period,

represents the modulation index,i¥Kboost factor and V is the peak-littk voltage. The shoot through zero vector tagkge when

both switches turn on in a leg, when shoot through takes place the dc link voltage is boosted which depends on the totf Guratio

= 3T. By without changing theero vectoV,, V;andT and non zero vectons;-Ve, one shoot through zero state T occursdmne
periodof switching cycleT by turning on and off switches @ach phase. By adjusting the shoot through tinteval, the DC link
voltage and the output voltage tbe inverter is controlled. The modulation indeix= a(4 / 3) is determined by theero vector
durationTy/ 2.

T2 Tl T2 TO2 T2 T2 TI T2
Conv
s1 | |
83 [ |
85
Modified
upper
si || | .
s3 [ |
ss T
viodified
lower
S4
36 | | ||
s2 | |

Fig 6 Modified SVPWM implementation for sectorl

4. Control algorithms
4.1 PSO methodology
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The general idea Control (PSO) is to create a closed loop controller with parameters that can be updated to change
responsef the system. The output of the system is compared to a desired response from a reference model. The control param
are update based on this error. The goal is for the parameters to converge to ideal values that cause the plant respiortke to m

response of the reference moiech ch parti cl e maintains its position, cComposEe
its velocity. Additionally, it remembers the best ,mfermetss v
as the individ a | best ytness, and the candidate solution that ac
individual best candidate solution. Finally, the PSQ@thal go
swarmc al | ed t he gl obal best ytness, and the candidate Ibestl ut i

candidate solution.

The PSO algorithm consists of just three steps, which are repeated until some stopping condition is met

1. Evaluate the ytness of each particle

2. Update individual and gl obal best ytnesses and position
3. Update velocity and position of each particle

The yrst two steps are fairly trivial. Fi tiom éoshe obgeotizel u a
function. l ndi vi dual and gl obal best yrntenvelsys ees v aalnuda t peads i yttinc
previous individual and gl obal best ytnesses, velacitydandrpesjiidna c i

update step is responsible for the optimization ability of the PSO algorithm. The velocity of each particle in the swdateds u
using the following equation:
vi(t + 1) = wo; () + exr [2:(8) — 2:()] + cora[g(t) — z:(2)]

Apart from the canonical PSO algorithm it has many variations oP8f@ algorithm exist. For instance, the inertia weight
coeecient was originally not a part of the PSO algorithm, butwas aated i ycati on t hat became gene
some variations of the PSO do not include a single global best aggbetalgorithm, and instead use multiple global best that are
shared by separate subpopulations of the particles.

4.2 Maximum power point control:

Many MPPT techniques are available, (i@pen circuit voltage, Short circuit current, Perturb anseole method (P&O),
PSO algorithm, fuzzy controller etc., An MPPT algorithm that provides-égformance tracking in steady state conditions can be
easily found [12]. A very popular PSO tracker, which has some important advantages as simplicigbiipptic almost any PV
system configuration, automatically adjusts the step size to track the MPP from PV array and does not change during
environmental conditions.

5. PROPOSED CONTROLLER

The proposed system is represented in Fig.9. Controlleegses the maximum power point tracking algorithm and DC link
control algorithm simultaneously ith capacitor voltage control algorithm capacitor voltage afetwork. is measured and given to
capacitor results reduction in response time For maximum mppuiat tracking of PV array is done using PSO algorithm is used
because it has reduced oscillation in steady state.voltage controller. The output of capacitor voltage controller andtiPetTisco
integrated using integrator and is processed thenrgenthe reference signal. The output of integrated controller is feed to pulse
width modulator to control the power switches
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Fig.9 Proposed block diagram

6.EXPERIMENTAL RESULT

The corresponding simulation results are represent&thid0. The Integraid controller gives more power outghain DC
link controller because the integrated controllentorporated with MPPT algorithm and DC link contaddjorithm and also it gives
good dynamic response.

Tonegrensd Ve
Fower .,

Fig. 10 Power of integrated controller
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Table 4. Comparison of DC link and integrated controllers

fige=cp DC link | Integrated
Controller | Controller

Voltage 174V 234V

Current 1.2A 1.7A

Power 232W 400W

Settling 7.2ms 4.2ms

time

7. CONCLUSION

In this paper, integrated controller for TSI bagatbtovoltaic power conversion system has been propodes.PSO
algorithm is used to track the maximurowger during different irradiations and temperature condition. pheposed method is
simulated; investigated usingMATLAB Simulink and the same has been implemensed verified using hardware setup. The
comparisorbetween DC link and MPPT controller greesented. Thproposed algorithm improves the tracking accuracy, rethece
oscillations in steady state and the response timegligced in the integrated controller than the DC tioktroller.
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Abstract :- This Paper also give the Various range parameter of temperature of using fuel cell and including current voltage pow

characteristic , uniformity of cell unit voltage, Gas, pressure impact and aiinfhact operating temperature of fuel cell has been

change in anode and cathode side. This paper also give the experimental approach of the fuel cell.

The effects of different operating parameters on the performance of proton exchange méRbkénéuel cell have been

studied experimentally using pure hydrogen on the anode side and air on the cathode side.

Key words : PEM fuel cell, anode material Cathode Material, Pressure Range,

Introduction : - Proton exchange membrane (PEM) fuel cellsehdeen widely recognized as the most
promising candidates for future power generating devices in the automotive, distributed power generation ¢
portable electronic applications. The proton exchange membrane fuel cell (PEMFC) is of great interest
enegy research field because of its potential application for direct conversion of chemical energy into electric
energy with high efficiency, high power density, low pollution and low operating temperature .

Proton exchange membrane fuel ceReactions

A stream of hydrogen is delivered to tarodeside of themembrane electrode assem@EA). At the anode
side it iscatalyticallysplit into protonsandelectrons This oxidation halfcell reactionor Hydrogen Oxidation
Reaction (HOR) IS represented by:
At the Anode:

H, — 2H' + 2~ E°=0Vse (1)

The newly formed protons permeate through the polymer electrolyte membrane to the cathode side. T
electrons travel along an extert@dd circuit to thecathodeside of the MEA, thus creating tlearrentoutput of
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the fuel cell. Meanwle, a stream of oxygen is delivered to the cathode side of the MEA. At the cathode sid
oxygen molecules react with the protons permeating through the polymer electrolyte membrane and °
electrons arriving through the external circuit to form water mddscurhisreductionhalf-cell reaction or

oxygen reduction reactiq©RR) is represented by:

At the cathode:

1/20, +2H* +2¢ »H,0L, — V(2

Overall reaction:

H, +1/20, — H,0 E”=1.229Vge (3)

The reversible reaction is expressed in the equation and shows the reincorporation of the hydrogen protons
electrons together with the oxygen molecule and the formation of one water molecule.

Polymer electrolyte membrane

To function, the membrane miuconduct hydrogen ions (protons) but not electrons as this would in effect
"short circuit the fuel cell. The membrane must also not allow either gas to pass to the othertisedeetif a
problem known agjas crossoverFinally, the membrane must be resistant to the reducing environment at the

cathode as well as the harsh oxidative environment at the anode.

Splitting of the hydrogemmoleculeis relatively easy by using platinum catalyst. Unfortunately however,
splitting the oxygen molecule is more difficult, and this causes significant elecésesloAn appropriate
catalyst material for this process has not been discovered, and platinum is the best option. One promis
catalyst that uses far less expensive matérialsn, nitrogen, and carbénhas long been known to promote the
necessary reactignbut at rates that are far too slow to be practical. Recently, a Canadian research institute |
dramatically increased the performance of this type oflirased catalyst. Their material produces 99 amperes
per cubic centimeter at 0.8 volts, a key measent of catalytic activity. That is 35 times better than the best
no precious metal catalyst so far, and close to the Department of Energy's goal-tmllfaatalysts: 130
Alcm®. It also matches the performance of typical platinum catalysts. Theposti)em at the moment is its

durability because after only 100 hours of testing the reaction rate dropped to half. Another significant source
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losses is the resistance of the membrane to proton flow, which is minimized by making it as thin as possible,
the order of 5Qum.

Fuel cell applications

1 Transportation

2 Distributed power generation
2.1 Gridconnect applications

2.2 Nongrid connect applications
3 ResidentiaPower.

4 Portable Power

4.1 Direct methanol fuel cells for portable power

Fuel cell systems operate without pollution when run on pure hydrogen, the gpifgdicts being pure water
and heat. When run on hydrogech reformate gas mixtures, some h&uhemissions result although they are
less than those emitted by an internal combustion engine using conventional fossil fuels. To be fair, inter
combustion engines that combust lean mixtures of hydrogen and air also result in extremely low palteison |

that derive mainly from the incidental burning of lubricating oil.

A PEM fuel cell is an electrochemical cell that is fed hydrogen, which is oxidized at the anode, and oxygen tt
is reduced at the cathode. The protons released during the oxidatigdrogen are conducted through the
proton exhange membrane to the cathode. Since the membrartd eectrically conductive, the electrons
released from théydrogen travel along the electrical detour provided anélecirical current is generated.

These reactions and pathways shown schematically Fig..1
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Experimental setup Experimental setup are the combination of two major plates such as , anode plates a
cathode plates , which has been well design and construction with usargeper. A single unit cell with
active surface aria of Zx 7.4 c.m. was used for experiment in this studiife membrane electrode assembly
(MEA) consists of a Nafion in combination wiilatinum loadings of 0:4 mg/chper electrode. The gas
diffusion layers are made of carbon fiber cloth. The MEA positioned between two graphite plates is press
between two golglated copper plates. The graphite plates are grooved with serpentine gas chintreds.

test station, reactant gases are humidified byipgshrough external water tanks. Regulating the water

temperature controls the humidification of the reactant gases.

Experimental procedure

The procedure for each experiment is as follows:

1. Power on the Fuel Cell Test Station and open the valvee gfs cylinders of hydrogen, oxygen.

2. Before starting experiments, purge the anode side with hydrogen to ensure no oxygen is present.

3. Set the experimental parameters of mass flow rate of the gas cylinders of hydrogen, oxygen.
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4. Set the maximum volg@, minimum voltage and voltage increment step of the fuel cell polarization data by

A meter and voltmeter
5. Set the delay between every two voltage and current data points

Fig.3. Pressure gauge

118 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

Fig.5. Experimental zone

Result and discussion

Effect of the humidification in plates

When the anod@éumidification temperature is &0lC, the current densityf the fuel cell is the lowest at a
given voltage graphshowsthat the linear portion of the polaation curve for dferentanode humidication
temperatures are almost paraliel each other, which indicates that the electrical resistahdke fuel cell

causing the ohmic losses does not vary Sicguntly.
At low current densities, the lower tlodehumidilcation temperature, the lower the cell voltage. This

phenomenon could be explained by the decrease of the aatalgst surface area caused by lack of water in
the catalyst layers. When the anode is dry, the water tratisfmngh the membree from the cathode side to the
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anodeside due to bacHiffusion is dominant. This is even mgeeonounced at low current densities, when

water transfedue to electrasmosis is low.

The result of the combinesffect is water delciency in the cathodéabsst layer. Athigher current densities,
the cell voltages at ffierent anodé@umidification temperatures come closer. This, again, doelexplained by
hydration of the catalyst layer. At high curr@ensities, water generation rate is high and weasesferdue to
electrecosmosis is high. Thus the cathode catdbger is better hydrated even though the anode héiadion

is low

Table .1humidification temperature , hydrogen flow rates are 1.0 M/Min. and Oxygen flow rates 2.0

M3/Min.
Sr. No. Current Voltage at Voltage at Voltage at
density humidification | humidification | humidification
(Alcm?) temperature | temperature | temperature
40 Degree C| 50 Degree C| 60 Degree C
1 0.2 0.91 0.92 0.9%
2 0.4 0.7 0.81 0.8
3 0.6 0.72 0.75 0.77
4 0.8 0.70 0.72 0.73
5 1.0 0.68 0.70 0.71
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Fig.6.

Table .2humidification temperature , cathode sides and and hydrogen flow rates are 2.0°#lin. and
Oxygen flow rates 4.0 M/Min.

Sr. No. Current Voltage at Voltage at Voltage at
density humidification | humidification | humidification
(Alcm?) temperature | temperature | temperature

40 Degee C | 50 Degree C| 60 Degree C

1 0.2 1.11 1.13 1.20
2 0.4 0.9% 0.98 0.99
3 0.6 0.%4 0.9% 0.9%
4 0.8 0.92 0.93 0.9
5 1.0 0.90 0.91 0.92
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Table .3humidification temperature, hydrogen flow rates are 3.0 M/Min.and Oxygen flow rates 6.0

122

M3/Min.
Sr. No. Current Voltage at Voltage at Voltage at
density humidification | humidification | humidification
(Alcm?) temperature | temperature | tenperature
40 Degree C| 50 Degree C| 60 Degree C
1 0.2 1.08 1.12 1.14
2 0.4 0.99 1.08 1.09
3 0.6 1.02 1.04 1.05
4 0.8 0.9% 0.97 0.98
5 1.0 0.82 0.90 0.93
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Conclusion

1. The anode humitication temperature has consideradffects on fuel cell performances. tlme low current
densityregion, the lower the degree of hunfidation, thelower the fuel cell performances. At high current
densitiesthe dfect of anode humidilcation temperature issighificant.

2. The cathode humification temperature has naysificant dfects on fuel cell performances, especially at
high current densities.
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Abstractd India is one of the promising universal business giant wifecond fastest fiscal escalation rate (8.9%) and a fourth
largest GDP in terms of Purchasing Power Parity (US$ 3.6 trillion). Every industry faces the threat of failure in busis&ssticn
companies are predominantly susceptible to fiscal riskngwo the nature of the industry, intense rivalry, reasonably low access
barrier, soaring uncertainty and risk involved, and fanciful rise and falls in construction volume. We need to enconogass a cl
perceptive of the correlation involving the two intefated matters of risk management and funding on construction projects. It is
becoming progressively more essential to attain the goals of the patron, the proprietor and the constructor and itgiayupply ch
particularly when the interest in PFI and P&tFangements are incessantly budding all around globally.

Engineers carry on their shoulders the responsibilitgraforsing the principles of sustainable growth. Sustainable development
deals with meeting existing individual needs from naturally accesséslerves, while preserving and enhancing the surrounding
environmental quality. This paper deals with the various issues involved in the process of engineering while takingha view t
environmental considerations for future generations, the prospeetipensibility industrial engineers can have in putting a stop to
pollution caused by industrialized processes and accentuate how both disciplines can be pooled toamgdimzeld and competent
resolutions.

Keywordss Engineering, Environment, Sustalility, Pollution, Growth,DevelopmentEconomy

INTRODUCTION

Engineering plays a vital role in human life, with respect to economic, social and cultural development. This
necessary in order to achieve United Nation (UN) millennium progressive objegtiirspally ecological sustainable
growth. Sustainable development confronts to meeting current human needs from naturally available reserves, enginee
merchandises, energy, foodstuff, transportation, shelter and efficient ravage management vemitegarsl enhancing
earthdés environmental quality. This challenging i ssu
Sustainable development is the need of the hour not only for the current world but also a necessity foreéhenagiring
that can be achieved by certified engineers. Engineers ought to make every effort in order to augment the eminenc
biophysical and socioeconomic urban environment and also to promote the principles of sustainable developm
Engineers have aobligation towards the general public in order to seek the various available opportunities to work fo
the enrichment of wellbeing, security and the communal welfare of local and global community equally through tt
practice of sustainable development.vlaw of the fact that community wellbeing and safety is entirely dependent on
engineering judgments, assessments of risk, decisions and practices incorporated into structures, machinery, proc
practices and strategies, engineers have to be conscgeatidilanswerable to their assigned duty. Thus, engineers should
follow the rules and regulation imposed by local and global community.

ENGINEERING AND SUSTAINABILITY :

Engineering is the application of scientific and mathematical principles for practiqgadses such as the design,
manufacture, operationés of products and processes,
and the environmental and sociological factors. Engineering have brought through many technical. Engiagering |
always been a significant contributor to economical development, standard of living, well being of the society and
impact on the cultural development and environment. Engineering is constantly evolving as a profession, and enginee
education is arrespondingly changing continually.
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Sustainability is the ability to make development as sustainable by ensuring the needs of the present demands wit
compromising any power or ability of future generations to meet their own needs. It was also eecthgrtimany of the
practices and lifestyles of present social order, predominantly but not entirely developed society, simply cannot
maintained for the foreseeable future without letting up. We are way beyond the competence and potential ofdhe eart
provide many of the resources that we use and to accommodate our emissions, while many of the planets inhabit
cannot meet even their basic needs. Recognizing the needs for living within constraints and ensuring more fairnes
access to inadequatesources, are the key predicaments lying at the core of the concepts of sustainability and sustaina
development. It is something new in human history that the planet is full and we have no new geographical sphere to ¢
to. Unswerving with societal,cenomical and ecological aspects of sustainability, sustainable edifice is one of the
speedily growing practices in new construction and development area in the world as the movement of green developr
has been acquired and adopted by engineers, desigmebuilders.

Life -cycle analysis shows evidence that sustainable design and building makes good economical sense with regal
environmental impact. It is anticipated that this kind of trend will continue to propel and pick up the pace, owing to tt
fact that as a rule most of the countries are scheduling to shift to green technology. Furthermore, individual owners
intent upon raising the standards of existing buildings and structures with the green renovation to lift them up to t
sustainable sta of specifications.

Sustainable development is the process of moving human activities to a pattern that can be sustained in time witt
end. It is a positive move towards the environmental and growth issues that seek to reconcile human needs with
cgpacity of the planet to cope with the consequences of human activities. Sustainable development consists of the t
broad subject matters of social, ecological and financial responsibility which is said as the Triple Bottom Line concept.
is useful torepresent the constraints of the sustainable development, in the form of a simple Venn diagram shown in |

figure 1.

Figure 1. Components of a sustainable environment

Society, environment and economy are the three basic essential parts for humafobeunysval. In order to lead a
vigorous life in the social order fine quality environment is needed. Figure 1 indicates the interrelationship of a vigoro
social order, financial system, and environment. It is apparently comprehensible that susstatebde thriftily wel
organized, environmentally fit and justified in social context in all aspects.

Law and Ethics are the fundamental way dealing with the meaningfulness of life. So this term can be included
another component of the sustainable mmument. Inspiring with the Triple Bottom Line perception, an innovative
thought can be created where the Law and Ethics is considered as another and valuable component of the sustai
environment. This reflection is envisaged through an additional Wagnam as shown in the Figure 2.

There is no conflict with the state named as Healthy and Efficient as stated in the Triple Bottom Line notion.
civilization can be considered an ethical society only when the ethical values are established andniweyaneeptable
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and trustworthy. A financial system encompassing the ethical values is prudent which means the state is intellectually
intuitively perceived through sound judgment. The position of a social order having interface with only Envirominent a
their Ethical values can be defined as unstable state because if economy falls down, society will collapse. The capak
of performing what is correct and dynamic while avoiding the wrong is the virtue which can be established with tt
combination ofEconomy and Ethics having the proper knowledge and understanding to the Environment. Society a
their Environment with efficient Economy make a state which can be defined as Sound State. But in a comprehen:
matter the Sustainable Environment is a stdtieh is environmentally healthy, economically efficient, socially moral and
ethically sensible.

Sustainable

State Efficient
&

Sensible

Figure 2. Sustainable environment and its relation with four components

PROFESSIONAL ETHICS OF ENGINEERS
In the discipline of philosophy, moral principlesvelop the study of the accomplishments that a responsible individual

ought to select, the values that an honourable individual ought to espouse and the character that a virtuous individual |
encompass. For example, every person must be candid, rdasdaadh, social, courteous and responsible. Above and
beyond these familiar obligations, the skilled professionals have added commitments. These obligations arise from
responsibilities of their professional work and their relationships with emplqersns, erstwhile professionals and the
general community. Owing to the specialization, acquaintance and expertise they are endowed licenses by the publ
use their knowledge and skills to affect the lives of their clients significantly.

Codes of etlis for engineers state that they should hold paramount for the wellbeing, healthiness, and benefit of t
community, more than other commitments to patrons and employers. Engineering and engineering societies h
provided little guidance on prioritizingpé community goods, with the exception in intense cases such as lusiieg.

When an engineer finds an immediate threat to the safety of the community, the engineer ought to give notice to
concerned authorities. If this intimidation is not handied run through within the concerned association, the engineers
are expected either to raise the flag or blow the whistle.

SOCIAL RESPONSIBILITIES OF ENGINEERS
Engineers are the valuable part of the society. This necessitates them to put together ritiredetdforts in

discovering all of the relevant facts pertaining to the design, development, operation and all achievable outcome of
choices available that may positively and negatively affect the society and the public. Citizens are entireby réslént
premeditated products and goods that should be robust, safe, reliable, economically feasible and environment
sustainable. Some principles of Engineering for Sustainable Development are:

1 Adopting holistic like, cradle to grave approach.
126 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

Be cautous to the cost reductions that masquerade as value engineering.

Being creative and innovational.

Being sure about the knowledge of needs and wants.

Commitment of risk assessment experts to safety assessments or ethical risk.

Contri but i n goworthe fod prefiegroups and jgrojects

Declining work on a particular project or for a particular company.

Right things been done with the right decisions.

Valuable and competent, scheduling and administration.

Engineering school tihgfutwesengneets amut their Sazial and wharat rasponsibilities.
Commitment of engineers in designing and developing sustainable technologies

Explicit care and concern about technologyds i mpa
Principles of sustainablesdelopment followed, while thinking about any technical and engineering designs.
Guarantee the safety and wellbeing to the public.

Guarantee the societyds fund and resources concer
Honoring the precautionary principles to ta® steps in engineering designs

Individual and organizational apprehension about any engineering projects and its impact on the society.
Looking for a balanced solution.

On the lookout for engagement from all stakeholders.

Participating in democratic pcedures for technology decision making and policy management.

Practicing the engineers preach.

Promoting the principled development enthusiastically and use of technologies.

Provide expert advice to non experts.

Offer security measures for whistleblowers.

Remonstrate the illegality or wrostping.

Social activities by engineers in public interest.

Speaking out publicly in disparity to a proposed project.

Thinking beyond the locality and the immediate future.

Voluntarily assume the job of education to theblpuabout valuable consequences of different technical and
scientific developments.

R N I T I I I B R e e B |

THE ROLE OF ENGINEERS IN SUSTAINABILITY
The group of people that maintains, enhances, or improves its environmental, social, cultural, and economic resou

in such a weg that support current and future community members in pursuing the healthy, productive and happy lives ¢
very well be termed as Sustainable Community.

Professional engineers play an important and significant role to meet the sustainability. They ingkote the
welfare, health and safety, with the minimal use of natural resources and paying attention with regard to the environmn
and the sustainability of resources. The sustainability is influenced by the challenges and opportunities. To provide
options and solutions to maximize social value and minimize environmental impacts are to be provided by Engineers.

There are some grave challenges because of the undesirable effects of exhaustion of resources, rapid population g
and damage the ecosgsts and environmental pollution. Only an environmentally sociable advancement is not sufficien
and increasingly engineers are required to take a wider perspective including societal integrity and local and unive
associations and poverty mitigation.r@arehensiveness brings crucial prospects for engineers to promote change throug
sharing experiences and through good quality practice. The authoritative responsibility and guidance of engineers
achieving sustainability should not be underestimatede&singly this will be as part of multidisciplinary teams that
include norengineers and through work that crosses national boundaries.
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The main goal of the sustainable development is to enable the people throughout the world to meet and satisfy t
bast needs and enjoy an improved and better quality of life without compromising the quality of life for generations t
come. Sustainable development has largely being categorized in two perceptions, requirements and precincts impose
the state of technojpy and the soci al organi sation on the envir
Following principles have been agreed upon to achieve sustainable development

Living within the environmental goals,

Ensuring a strong , healthy and justifiegtiety,

Promotion of good governance,

Achieving a sustainable with an efficient economy, using science responsibly.

Engineers have a responsibility to maximize the value of their activity to build a sustainable planet. In orde
perceive attainable goal dunecognition of the changes over time and demand of the society.

Empathies the important potential role for engineering

Empathies about the environmental limits and finite resources

Reduce the demand of resources

Reduction of waste production by usingeetively the resources that are used

Make use of systems and products which reduce embedded carbon, energy and water use, waste and pollution,
Adoption of full life cycle assessment as normal practice including the supply chain,

Adopt strategies siicas salvaging, reprocessing, decommissioning and discarding of components and materials,
During Design stage itself minimization of any adverse impacts on sustainability .

Carrying out a comprehensive risk assessment prior to starting of the project.

Risk assessment should ensure and includes the potential environmental, economical and societal impacts,
ahead of the natural life of the engineering venture.

Monitoring systems to measure any environmental, social and economical impacts of engingedigswd can

be identified at an early stage.

= =4 =8 =4 =4

= =4 =4 =8 =8 =8 - -9

=

ENGINEERS RESPONSIBILITIES TOWARDS ENVIRONMENT:

Scientific research continues to providefdgnmat ion about the links between human health and environmental quality.
Essential components of life are airater and food, which provide potential pathways for contaminants to have an effect
on our health. Air, water and soil pollutions exposure has been linked to various diseases/disorders to name few car
lupus, immune diseases, allergies, and asthmdnlgms in reproduction and birth defects, allergic reactions, nervous
system disorders, hypersensitivity and decreased diseases resistance.

a) AIR POLLUTION
Air pollution is a great threat to our sustainable environment. Engineers in every country of thehwoldikry to,

1 Cut down the release of sulphur dioxide, nitrogen oxide, carbon dioxide and mercury through regulatory prograt

according to established targets and time frames.

Involve yourself in national and international initiatives to address-tramsdary air issues.

Work to meet standards for two primary components of smog(formed mainly above urban centres, is compos

mainly of tropospheric ozone (O3) ground level ozone and particulate matter.

1 Build up airshed management plans and tegmwith lage industrial facilities to monitor transport and
deposition from major sources.

=a =

b) WATER POLLUTION
Safe drinking water is another challenge for many developing countries where engineers in the world c

contribute a good deal on this issue. So, enginéerdd do the followings,

1 Resolve quality and quantity issues of water for agriculture and fisheries sectors,
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1 Develop a scaffold for safeguard water resources and aquatic habitat that builds on the drinking water strategy,

1 Consult with the Municipal/PubligVorks Association of relevant region while developing guidelines, standards
and regulations for issues related to municipal water and wastewater ,

1 Employ a governmernwide approach to water problems through the Interdepartmental Drinking Water

Managemen€ommittee,
Develop, modify and upgrade the ambient water monitoring system with proper maintenance,
Teamup with the Department of Health to tackle issues related to contaminants in drinking water,
Wastewater issues to be addresses by working with mahaniygl domestic partners,
Be a support system to municipalities for their water and wastewater infrastructure programs, and for land L
planning in water supply areas.
c) LAND POLLUTION
Hazardous substances in water, air, and soil cause noteworthy he#dthTier concerned government is devoted to

= =4 =4 =9

mi ni mize the environment al i mpacts of such materials
1 Promote pollution prevention in efficient way,

1 Validate riskbased administrative approachespotlight efforts where they are most needed,

1 Bring up to date existing directives controlling perilous substances and eliminating regulatory duplication,

1 Promote effective utilization, storage, handling, and discarding of harmful substances,

1 Apply the "mlluter pays" principle to users of hazardous substances,

1 Encourage stewardship by manufacturers to promote proper lifecycle management of hazardous substances,
1 Make joint efforts with other authorities to perk up treatment of contaminated sites and epsamatstinable

redevelopment,
1 Promote early detection and response to land quality issues through legislated requirements for mandat
reporting of site contamination.

IMPORTANT AREAS OF SUSTAINABILITY

i) Construction area
To make this planet sustainabletear areas should be given highest priority. Development in construction is one suct
most i mportant | ssue, as it is related to everyoneds

buildings, industries, roads and highwaysadiintly, considering greening technology. Concept of sustainability to build
and construct any structure must focus not only to the limited resources but also to the energy and on the procedul
reduce the impacts on the environment and methodologs#tss structural modules, materials, erection technologies
and concepts of design related to the energy but and also ethics, values and humanity for the occupants of buildings

i) Education area
A novel instructional arrangement for engineers;aagcoming emgineers or general students must be developed

introducing sustainable development into the curriculum both for undergraduate and graduate level and also for
professional skill levels.

CONCLUSION
Sustainable development has become as an accepted agthémio the global economic development and

environmental protection since the ending of the twentieth century where engineers play an important role for tl
sustainable development and fortification. Our environment is made up of intermingling systaimswadter, land,

organic and inorganic substance and living organisms. Maintaining a healthy environment for current and futu
generations requires the group effort of the general public, organizations and companies and each and every echel
governmat. Using a balanced, coordinated approach, we can protect the health, prosperity, and environmental integrity
our society. Individuals can safeguard energy, opt for environmentally accountable products, and modify their behavic
Organizations can delop environmental supervision strategies, cut down emissions and squander from their operatior
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and adopt environmentally responsible practices. The government can continue to lead by administering legislati
establishing public policy, delivering myrams and services, participating in local, countrywide, and worldwide
environmental proposals, and managing its own operations conscientiously.

Nevertheless, each and every above mentioned strategy are tackled by different rank of engineers. Embineers
scientists are required to protect our environment in terms of inventing safe elemental substances, sustain:
environment, and recyclable and renewable energy resources and so on to ensure a better life for us and our fi
generation.
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Abstractd DNA microarray technology has been extremely used in the field of bioinformatics for exploring genomic organization. |
enables to analyze expressionnodiny genes in a single reaction. The techniques currently employed to lgsisané microarray
expression data is clustering and classification. In this paper, the cancer gene expression is analyzed using hiestechigaheit
identifies a group of genes sharing similar expression profilesdandrograms are employed thmabvides an efficient means of
prediction over the expression.

Keywords & Hierarchical clustering, Microarray data, Gene expression, Dendrograms.
INTRODUCTION

Molecular Biology research evolves through the development of the technologies used fogd¢henyi out. In the past, only
genetic analyses on a few genes had been conducted and it is not possible to research on a large number of geneésnasing trad
methods. DNA Microarray [4] is one such technology which enables the researchers to irvestigactive thousands of genes at
any given time and address issues which were once thought to be non traceable. One can analyze the expression of many gent
single reaction quickly and in an efficient manner. DNA Microarray technology has empotherestientific community to
understand the fundamental aspects underlining the growth and development of life as well as to explore the genetic cause
anomalies occurring in the functioning of the human body.

Microarray technology will help researchdrslearn more about many different diseases, including heart disease, mental
illness and infectious diseases, to name only a few. One intense area of microarray research at the National InstithedNgfiHe
[1] is the study of cancer. In the pagtientists have classified different types of cancers based on the organs in which the tumor:
develop. With the help of microarray technology, however, they will be able to further classify these types of cancers thased
patternsof gene activity in theamor cells. Researchers will then be able to design treatment strategies targeted directly to eac
specific type of cancer. Additionally, by examining the differences in gene activity between untreated and treated sunfor cell
example those that aradiated or oxygestarved- scientists will understand exactly how different therapies affect tumors and be able
to develop more effective treatments.

In addition, data mining clustering technique havargappealing property is employed, such thatribsted sequence of
clusters can be graphically represented with a tree, caltehdogramlt simplifies the identification of gene expression over the
microarray thus provides an efficient means of prediction over the expression

GEO DATABASE

Microarray technology has been extensively used by the scientific community. Consequently, over the years, there has be
lot of generation of data related to gene expression. This data is scattered and is not easily available for publicasseg Hor
accessibility to this data, théNational Center for Biotechnology Information (NCBI) has formulated th&ene Expression
Omnibus or GEO. It is a data repository facility which includes data on gene expression [6] from varied sources. GEO currentl
stores apprdmately a billion individual gene expression measurements, derived from over 100 organisms, addressing a wide range
biological issues.

MICROARRAY TECHNIQUE
An array is an orderly arrangement of samples where matching of known and unknown DNA sardples. An array

experiment makes use of common assay systems such as micro plates or standard blotting membranes. The sample spot siz
typically less than 200 microns in diameter usually contain thousands of spots.
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WORKING OF DNA MICROARRAY TECHN OLOGY

DNA microarrays are created by robotic machines that arrange minuscule amounts of hundreds or thousands of g
sequences on a single microscope slide. When a gene is activated, cellular machinery begins to copy certain segngaris.of that
Theresulting product is known as messenger RNA (mRNA), which is the body's template for creating proteins. The mRNA produc
by the cell is complementary, and therefore will bind to the original portion of the DNA strand from which it was copied. Tc
determinewhich genes are turned on and which are turned off in a given cell, first the messenger RNA molecules present in that ¢
are collected then they are labelled by using a reverse transcriptase enzyme (RT) that generates a complementary oilRWAto the
During that process fluorescent nucleotides are attached to the cDNA.

RrepareicDNAErohe Brepareivicroartay, The tumor and the normal samples are labeled with different fluorescent
dyeg7]. Next, the researcher places the labeled cDNAs onto a DNA microarray
slide. The labeled cDNAs that reggent mMRNAs in the cell will then hybridiZzeor

bind i to their synthetic complementary DNAs attached on the microarray slide,
leaving its fluorescent tagA special scanner is used to measure the fluorescent
intensity for each spot/areas on the micragrslide.If a particular gene is very
active, it produces many molecules of messenger RNA, thus, more labeled cDNAs,
which hybridize to the DNA on the microarray slide and generate a very bright
fluorescent area

Fig.1. Microarray Technology

Genes thatire less active produce fewer mRNAs, thus, less labeled cDNAs, which results in dimmer fluorescent spots.
there is no fluorescence, none of the messenger molecules have hybridized to the DNA, indicating that the gene is inact
Researchers frequentlyse this technique to examine the activity of various genes at different times. Whghrictizing Tumor
samples (Red Dye) and Normal sample (Green dye) together, they will compete for the synthetic complementary DNAs on
microarray slide. As a resulif the spot is red, this means that that specific gene is more expressed in tumor than in nermal (ug
regulated in cancer). If a spot is Green, it means that the gene is more expressed in the Normal tissue (Down requdatdfia ca
spot is yellow hat means that the specific gene is equally expressed in normal and tumor.

Thousands of spotted samples known as probes (with known identity) are immobilized on a solid support (a microscope gl
slides or silicon chips or nylon membrane). The spots mrDNA, cDNA, or oligonucleotides. These are used to determine
complementary binding of the unknown sequences thus allowing parallel analysis for gene expression and gene discovery.
experiment with a single DNA chip can provide information on thousahdgnes simultaneously. An orderly arrangement of the
probes on the support is important as the location of each spot on the array is used for the identification of a gene.

INTERPRETING MICROARRAY DATA

Microarray data for a simple dataset having Saenples and four genes, represented in dots of different color indicating the
intensity of tumor have been interpreted. The different colors of the spots have to be converted to numbers befone arddyses i
obtain the intensity of tumor. There anany approaches but here a simplified version of common techniques is employed.

1 First, each spot is converted to a number that represents the intensity of the red dye and green dye. In this example, arbi
light units are used.
1 Next, we calculate theatio of red to green (red/green).

® @ ® O ® O
® O @ O @ O
Red (tumor) Green (normal) Ratio (Red/Green)
400 | 200 100 | 200 4 1
00 | 400 300 | 400 033 |1

Fig.2. Ratio between tumor and normal gene
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TABLE | CELL INTENSITY RATIO

Genes Gene A | GeneB | GeneC | Gene D
Cell intensity
Red(tumor) 400 200 100 400
‘ @ Green(normal) 100 200 300 400
Ratio 4 1 0.33 1
TABLE Il INTENSITY RATIO FOR FIVE SAMPLES
Genes Gene A Gene B Gene C Gene D

Samples

Samplel 4 1 0.33 1

Sample2 2 0.8 1 1.3

Sample3 35 2 0.25 3

Sample4 1.5 0.5 0.25 1

Sampleb 0.8 1 1.2 0.8

When, Ratio >1: Indicates the gene was induced by tumor formation.
Gene A induced four fold.
Ratio <1: Indicates the gene was repeédsy tumor formation.
Gene C repressed 3 fold.
Gene B and D not affected by tumor formation.
PROCESSING MICROARRAY DATA
To analyze | arge amount of expression dat a, i € rfossuitabdec e s

for statistics. For this reason, the expression ratios are usually transformed by log2 function, in which, for everypmdeeasase
of 1, there are 2 fold changes.

In our example, log10 is used, since it is easier for efficient mecén log10, for every increase or decrease of 1, there are
10 fold changes. The table below shows the relationships between log2 and log10.

Numbers are often converted to colored scale i.e., red and green fluorescents, to make it easier to seestHeegaltte are

often reported in this way of representation.

Numbers are often converted to colored scale i.e., red and green fluorescents, to make it easier to see the patteares.oResults

TABLE 1l PROCESSING MICROARRAY DATA

Samples

Genes

Gene A

Gene B

Gene C

Gene D

Ratio

4

1

0.33

1

Ratio

2

0.8

1

Samplel Loi 2 2 0 -1.599 0

1.3

Sample2 Loi 2 1 -0.321 0 0.378

Ratio 3.5 2 0.25 3
Sample3 Log 2 1.807 1 -2 1.584
Log 10 0.544 0.301 -0.602 0.477
Ratio 15 0.5 0.25 1
Sample4 Log 2 0.584 -1 -2 0
Log 10 0.176 -0.301 -0.602 0
Ratio 0.8 1 1.2 0.8
Sampleb Log 2 -0.321 0 0.263 -0.321
Log 10 -0.096 0 0.079 -0.096

reported in this way of representation.
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Repressed

10* 3*

Induced

1:1 3*

10*

Fig.3. Color conversion for repressed and induced cell
TABLE IV CELL PATTERNS (TUMOR vs. NORMAL)

Genes
Samples

Samplel

Sample2

Sample3

Sample4

Sample5

CALCULATING SIMILARITIES

To

cal cul at e

Gene A

similarity

Gene B

SscCor e,

Gene C

-0.481
0

-0.602

-0.602
0.079

me an

and

TABLE V SIMILARITY CALCULATION USING MEAN AND STANDARD DEVIATION

Genes Gene A Gene B Gene C Gene D
Samples
Samplel 0.602 0 -0.481 0
Sample2 0.301 -0.096 0 0.114
Sample3 0.544 0.301 -0.602 0.477
Sample4 0.176 -0.301 -0.602 0
Sample5 -0.096 0 0.0792 -0.096
Mean 0.305 -0.0194 -0.321 0.0988
Std dev 0.254 0.194 0.299 0.200

Next, normalize the values subtracting the mean for that gene and dividing it by standard deviation.
For Ex, Gene A samplel becomes
(0.6020.305)/0.254=1.167

Next for each pair of gene, multiply the values from each sample, add up the products and divide by the number of sEineple (5).

TABLE VI NORMALIZED DATA

Genes Gene A Gene B Gene C Gene D
Samples
Samplel 1.166744 0.099756 -0.53475 -0.49276
Sample2 -0.01659 -0.39902 1.074453 0.075694
Sample3 0.938726 1.649106 -0.93956 1.885779
Sample4 -0.50801 -1.4496 -0.93956 -0.49276
Sample5 -1.58087 0.099756 1.339419 -0.97595

result is similarity score. For example, for Gene A and Gene B,

TABLE VII SIMILA RITY SCORE FOR GENE (AB) AND (CDYSING DOT PRODUCT

134

Genes| Gene A Gene B Product Gene C Gene D Product
Sample (A and B) (C and D)
Samplel 1.166744| 0.099756 0.116389 -0.53475 -0.49276 0.26350341
Sample2 -0.01659 | -0.39902 0.00662 1.074453 0.075694 0.081329645
Sample3 0.938726| 1.649106 1.548059 -0.93956 1.885779 -1.771802517
Sample4 -0.50801 | -1.4496 0.736406 -0.93956 -0.49276 0.462977586
Sample5 -1.58087 | 0.099756 -0.1577 1.339419 -0.97595 -1.307205973

SUM 2.249774 SUM -2.271197849
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| SIMILARITY SC ORE |

0.449955 |

SIMILARITY SCORE |

-0.45423957 |

TABLE VI SIMILARITY SCORE FOR GENE (AC) AND (AD)USING DOT PRODUCT

Genes Gene A Gene C Product Gene A Gene D Product
Samplé (Aand C) (A and D)
Samplel 1.166744 | -0.53475 -0.62391635 1.166744 -0.49276 -0.574924773
Sample2 -0.01659 | 1.074453| -0.01782518 -0.01659 0.075694 | -0.001255763
Sample3 0.938726 | -0.93956 -0.8819894 0.938726 1.885779 1.770229778
Sample4 -0.50801 | -0.93956 0.477305876 -0.50801 -0.49276 0.250327008
Sampleb -1.58087 | 1.339419| -2.11744B1 -1.58087 -0.97595 1.542850077

SUM -3.16387237 SUM 2.987226325
SIMILARITY SCORE -0.63277447 SIMILARITY SCORE 0.597445265

TABLE IX SIMILARITY SCORE FOR GENE (BC) AND (BDYSING DOT PRODUCT

Genes Gene B Gene C Product Gene B Gene D Product
Sample (B and C) (B and D)
Samplel 0.099756 | -0.53475 | -0.05334452 0.099756 -0.49276 | -0.04915577
Sample2 -0.39902 | 1.074453 | -0.42872824 -0.39902 0.075694 | -0.03020342
Sample3 1.649106 | -0.93956 | -1.54943403 1.649106 1.885779| 3.109849464
Sample4 -1.4496 -0.939% 1.361986176 -1.4496 -0.49276 | 0.714304896
Sample5 0.099756 | 1.339419 | 0.133615082 0.099756 -0.97595 | -0.09735687

SUM -0.53590553 SUM 3.647438305
SIMILARITY SCORE -0.10718111 SIMILARITY SCORE 0.729487661

TABLE X SIMILARITY SCORE FOR ALL GENES

Gene A Gene B Gene C Gene D
Gene A 1 0.450 -0.633 0.597
Gene B 0.450 1 0.107 0.729
Gene C -0.633 -0.107 1 -0.454
Gene D 0.597 0.729 0.454 1

When, Similarity score = + ve, two genes behave similarly i.e., when one is induced, so is the other. Largermer, the more
similar they are.

Similarity score = 1, two genes behave identically. Gene A obviously behaves exactly like Gene A.

Similarity score = 0, two genes behave in unrelated manner.

Similarity score = ve, two genes behave in opposite ways when one is induced other is suppressed.
By casual inspection, we could summarize that:
Gene Cb6s behavior is opposite to
Gene B and Gene D have the most similar behaviors.

t hat of Gene A, B, and D

HIERARCHICAL CLUSTERING

To analyze 1000 of genesgharchical clustering] is used which works by taking the most similar genes and joining them
in a clusterThe nested sequence of clusters produced by hierarchical methods makes them appealing, when different levels of d
are of interest, because alnclusters are nested inside larger ones. In microarray applications, interest may focus on both sme
groups of similar observations and a few large clusters. The former might occur when individuals provide multiple sanfples or
samples have specialeaning, such as the four samples in the carcinoma example that are normal tissue. The latter would occur wt
larger groups exist, such as samples from two different sources, or different stages of carcinoma, or from differemttsxperime

Gene B and Care the most similar at 0.729, so they are joined to become [BD]. Next, thrahsformed expression levels
are averaged for the clustered genes and the similarity scores are recalculated:
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TABLE XI SIMILARITY SCORE FOR CLUSTERED GENE

Gene A Gene C Gene [BD]
Gene A 1 -0.633 0.564
Gene C -0.633 1 -0.305
Gene [BD] 0.564 -0.305 1

Next highest score is chosen i.e., A and [BD], to form the cluster [ABD]. Since only 4 genes are processed it terminates w
simple process. But this is an iterative gss until a single pair is formed. The end product is a dendrogram, a graphic representatio
of clusters

TABLE Xl DENDROGRAM REPRESENTATION OF GENE

Gene B Genes| GeneB | GeneD | GeneA | GeneC
Sample

Gene D Samplel 0 0 20.481
Sample2 0.096 0.114 0.30 0

Gene A Sample3 0.30 TP H -0.602

Gene C Sample4 0 0.176 -0.602
Sample5 0 0.096 0.096 0.079

Many hierarchical clustering methods have an appealing property that the nested sequenterofcalude graphically
represented with a tree, calleddandogram[7].Usually, each join in a dendogram is plotted at a height equal to the dissimilarity
between the two clusters which are joined. Selectidd dfisters from a hierarchical clusteringi@sponds to cutting the dendogram
with a horizontal line at an appropriate height. Each branch cut by the horizontal line corresponds to & letusesult of the
expression level analysis is usually presented as a dendrogram with an accompanyssijoexignel table that has been reordered
according to the clusters.

The picture emerging from our anal ysis is not simpl e
microarray technology is the possibility of assaying thousandsrasgend hundreds of samples in the same experiment. Consider a
slightly more complicated example. This experiment has 13 genes with 12 samples. They
are ready to be stored by hierarchical C
major groups of gees and samples as well:

Genes: C, J,H,F,Band G
Genes: L, K, E, M, D, land A
Samples: 9, 8, 12, 4, and 10
Samples: 2, 7,5,6,3,11,and 1

981241027 56311 |

L
F
B
G
L
[3
3
™M
D
I

A

Fig.4.Microarray data with3 genesand12 samples

CONCLUSION

Microarray technology has been extensivased by the scientific communitjdvances in computer technology have made
powerful analytical tools readily available. Even modest PC can analyze a dataset of 3,000 genes with 100 samples lim re#hutes.
situations,additional complications need twe taken into accounsuch as making sure that comparing fluorescence from different
microarrays does not introduces additional variabil@yher microarray may use different detection and analytical techniques that
dondt us e Thdclustarigtechnigues leave been widely used to identify group of genes sharing similar expression profile:
and the results obtained so far have been extremely valuable. However, the metrics adopted in these clustering teahniques
discovered only a subset of agbnships among gene expression. Clustering can work well when there is already a wealth o
knowledge about the pathway in question, but it works less well when this knowledge is sparse. The inherent nature@facidster
classification methodologiesakes it less suited for mining previously unknown rules and pathways.
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Dynamic Book Search Using RFID Technology
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Abstract--- In view of the problems existed in library management; we designed a RFID Intelligent Book Conveyor using Radic
Frequency Identification (RFID) technology. This book conveyor is portable equipment with complete functions, friendlgeinterf
and convenient operatiolt can greatly improve the work efficiency of librarians and the service quality of the library. This project
contains one server and multi slave microcontrollers here we are using system (PC) as a server and slave is an LPc:
microcontroller, each ale microcontroller contains one RFID and each one communicates with master microcontroller.

Keywords--- Radio frequency identification technology, shelf management, RFID tags, active tags, passive tags, black box testir
white box testing, GUI.

INTRODUCT ION

Library management system is a planning system for a library that used to track items, orders made, bill paid and patr
who have borrowed. Library management is essential because library housing thousands of books, pamphlets, CDs ancwthers. Li
needs a good coordination of information of the entire item above in addition to library management. Shelf managereenthaisyst
classified all of the books on the shelf in the library. The position of the books on the shelf need to be apprdpziatEoés twill be

difficult to be found.

HOST Computer RFID Reader RFIDTag

Figure 1: RFID Library Management System

Radicfrequency identification (RFID) is an automatic identification method, which can store and remotely retrieve dat:
using devices called RFID tags. The technology meguitooperation of RFID reader and RFID tag. The RFID based LMS facilitates
the fast issuing, reissuing and returning of books with the help of RFID enabled modules. It directly provides the oatoinfor
and library member information to the library magement system. This technology has slowly begun to replace the traditional
barcodes on library items and has advantages as well as disadvantages over existing barcodes [4]. The RFID tag can co
identifying infor mat i o mithoushawng to bespoirded to a sepadate ddtabasd. Ehe ioformatiom & ecad by
an RFID reader, which replaces the standard barcode ramade!
has been taken to remove manual book keepirrgamrds, reduce time consumption as line of sight and manual interaction are not
needed for RFIBlag reading and improve utilization of resources like manpower, infrastructure etc.

COMPONENTS OF RFID SYSTEM
RFID Technology:

Radio Frequency Identifican (RFID) is a wireless automatic identification technology that utilizes the Radio Frequency as
the medium of communication. With the capability of carrying and retrieving data, RFID offers a wide application in tlai@utom
identification areas. Figurg above illustrates the basic RFID system. The system consists of tag, reader and host pc. Reader
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energize the tag to transmit data it carries and an application in the host pc will manipulate tHerdatiae library contains multi
racks each rackontains slave microcontroller if any person keep any book in the rack the slave microcontroller will detect the boo

with the help of RFID then it will add the rack address along with book id, now if any person type the book id in théheerver
systermwill display the books information by collecting data from slave microcontrollers.

RFID Tag:

The ATA5570 is a contactless R/W Identification IC for applications in the 125KHZ frequency range. A single caoil,
connected to chip s eranekbidireatonaltcdmmunicaiénsnterfacewkhe anternmgpamd chip together form a
transponder or tag.

Figure 2: RFID tag

Active and Passive tags

First basic choice when considering a tag is either passive ompsasive or active [1]. Passive tagsde read at a distance of
up to 4i 5 m using UHF frequency band, whilst the other types of tags {s&ssive and active) can achieve much greater distance of
up to 100m for sergpassive, and several KM for active. This large difference in communigagidormance can be explained by the
following,

(I) Passive tags use the reader field as a source of energy for the chip and for the communication from and to theereader.
available power from the reader field, not only reduce very rapidly with distamicés also controlled by the strict regulations,
resulting in a limited communication distance eb4m when using UHF frequency band (860 MH230 MHz) [3].

(I) Semipassive (battery assisted back scatter) tags have build in batteries and thereforeedjuire energy from the reader
field to power the chip. This allows them to function with much lower signal power levels, resulting in greater distgm¢e of u
100meters. Distance is limited mainly due to the fact that tag does not have an idtagramitter, and is still obliged to use the
reader field to communicate back to the reader.

(I11) Active tags are battery powered devices that have an active transmitter onboard. Unlike passive tags, activeatagRener
energy and apply to the anten This autonomy from the reader means that they can communicate at the distance of over sevel
KMs.

GUI Development

Figure below displays the GUI (Flash Terminal).Com Port is referred to the serial communication port on a computer. RFI
reader is conneéed to the host PC through serial port. Therefore, correct com port number must be selected to establish t
connection. There are two blocks in the GUI namely, transmit and receive with the help of which we send and receivedtierinfor
respectively. Tansmit block has a field through which we deliver the commands to the slave microcontroller. Consequently, w
receive the information back from the slave microcontroller in the receive block.
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Figure 3: Flash Terminal
SYSTEM IMPLEMENTATION

Implementatn is the stage where the theoretical design is turned into a working system. The implementation pha:
constructs, installs and operates the new systém.intention of the research is to develop a shelf management system. The systen
will assist the librean to carry out the shelf management process thus reducing human intervention. The RFID reader will scan es
book on the shelf. The data acquired will be sent to the host PC to process the data. There will be a LCD output mealeaniben to
librarian if there is a misplace book. Database and RFID chip will be used as storage.

A graphical user interface (GUI) is the backbone of the system. Librarian will interact with the system through GUI. RFID ta
will be attached to each book on the library. Tag will carry the specific information of the book. A reader will interrogate each
book and check which book is misplaced and notice the user to remove the book from the shelf. The aim of the researelojs to d
a Graphical User Interface (GUI) as appAication Programmable Interface (API) for shelf management system using RFID, to create
database that will store crucial information of the books to the RFID tag and to create shelf identification (ID) cads¢guéhtly
in the shelf management praese the software will retrieve the shelf information from the tag to find any misplaced books so that the
librarian can position the book back at the right shelf.

The present work was developed in integrating the RFID system and the creation of Glapdidaltterface (GUI) at the
host PC. The scope of work of the research is to develop an RFID based library management system to assist the libraméans for
efficient management of books in the library. GUI for the system was developed using Flashallefimirstore the details
information of the book to the database. Subsequently all the book information is loaded in the RFID tag. This coveisate dat
related to books and student based on UID.

Following tasks have to be done:

Write the book/studeribformation on to the tag
Read the book/student information from the tag
Add the new books to the library/department
Issuing and returning of books

AowbdrE
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5. Status of the book
6. Database management

When books are issued to student, the books are deleted fraeghegment book database and added to the student data
base, and also record the issued date and return date of the book on to student database along with student and larakimformat
the same way to return the books, books are add to departmenddtabkse and deleted from student data base along with due date
fine. Searching of books using UID will search the information of Book UID, Book Title, Book Author and Book Publishexrlysimil
using Student search Book UID, student UID, student Namevillprocess and analyzed using RFID Read/Writer by implementing
GUI for Library Management System easily and efficiently.

TESTING AND ANALYSIS

The testing process focuses on the logical intervals of the software ensuring that all statements haseteerd ten
functional interval is conducting tests to uncover errors and ensure that defined input will produce actual resulte thih abee
required results. Program level testing, modules level testing integrated and carried out. There ar¢yBanabtesting [8]. They
are:

White Box testing:

White box sometimes called Glass Box testing is a test case design uses the control structure of the procedural gesign to ¢
test case. Using white box testing methods, the following test were male system,

a. allindividual paths within a module have been exercised once.
b. all logical decisions were checked for the truth and falsity of the values.

Black Box testing:
Black box testing focuses on the functional requirements of the software ik, HBa testing enables the software
engineering to derive a set of input conditions that will fully exercise all functional requirements for a program.
a. Interface errors.
b. Performance in date structure.
c. Performance errors.
d. Initializing and termination errors

CONCLUSION

Radio Frequency Identification (RFID) Systems have been in use in libraries for book identification, for self checkout, for
antitheft control, for inventory control, and for the sorting and conveying of library books. These applicatiresldarsignificant
savings in labor costs, enhance customer service, lower book theft and provide a constant record update of new cditemiirs of
also speeds up book borrowing, returning and monitoring, and thus frees staff from doing maksal tlvat they could be used to
enhance useservices task. The efficiency of the system depends upon the information to be written in tag. To yield best performanc
RFID readers and RFID tags to be used must be of good quality.
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ABSTRACT

Casting simulation plays a very important role in predictinéectebefore going to actual trials in shell moulding process. Air
entrapment analysis, fluid flow analysis & solidification analysis generally performed in shell moulding. Fluid flow aoabesis
done to see Temperature distribution for molten metalndupouring, Air entrapment, Flow related defects cold shut, misrun.
Solidification/Thermal analysis to be done to simulate progressive solidification, Predict the solidification defecty)pDeggiee

of soundness of casting.

This paper desibes the benefits of casting simulation for air entrapment analysis to understand the possibility of area where ¢
might be entrapped during solidification & give us solution to provide the flow off to avoid air entrapment related dbfasttsow
holes in the foundries.

Key Words: Air entrapment, Blow Hole, Casting simulation, Flow off, Fluid flow, Shell moulding, Solidification.
1. INTRODUCTION

Shell molding is the process in which resin coated sand is allowed to come in contact with the heatetqadt&drag) so that
shell of mould is formed around the pattern & removed it with the help of ejector pins then both shell kept in a flaskesgarn
back up material & then molten metal is poured. Some of the advantages of shell moulding préasssiegeee of tolerance can be
achieved intricate shaped casting can be easily manufactured. Some of the application of shell moulding is turbochsuigbrgsarts
turbine housing,center housing, water cooled bearing housing can easily manufacturgtefronoulding process.

Casting simulation is a process of designing a model of real system & performs number of experiment (Iterations) widkltfas mo
the purpose of either understanding the behaviour of the system and/or evaluating variousssfimatdgeoperation of the system.
casting simulation is necessary for quality improvement by finding & minimising internal defects or external defectadtirthe c
Casting simulation in shell moulding process play an very important role in reducitiggcdsfects, optimize gating system &
finalizing casting design, casting simulation performs solidification analysis, air entrapment analysis, temperaturgonistribu
analysis, fluid flow analysis etcasting design simulation plays an important rolpredicting output of the design.

1.1. Benefits of casting simulation:

Increased productivity by reducing number of actual foundry trials.
Improved product quality by minimising casting defects related to fluid flow & solidification.

Less remelting and refishing.

1
2
3
4. Shortened lead time & increased production.
5. First Time Right (casting free from defects).
6. Predicting Metallurgy.

7

. Yield improvement by performing number of iteration in simulation.
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8. Less development time.

1.2.General process flow of shell moulding process

Raw Material
Inspection

Core Making

v
Shell making

A

Melting

A 4
Pouring

Knocking

v

Metallurgy Inspection

External shot blasting

v
Internal shot blasting

A
Visual Inspection

Oiling

\ 4
‘ Pagking
Dispatch

Figure 1. Entire gerral Process flow of shell moulding process
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1.3. Steps involve in casting simulation for shell moulding

eneration of casting model from 2D drawilig

1]

Core extraction from casting model

j

Selection of parting line of casting & core

1!

Casting bunch

/|

Convert the 3D CAD model to STL format

1l

Import thre STL CAD data to simulation Software

i

Specify the material properties for the mould and Casting

!

Analysis of the casting process

Post processing (involves various result extraction and viewing)

1.4. Gating system & its element for shell moulding process
Gating system to be designed in a way that there should notybirbalence in casting cavity while metal entering from gating
passage to the casting cavities. The main objective of gating system is too feed the material ensuring uniform, smoette &comp

filling.
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The importance element of gating system are down sppuige well, runner bar, riser & ingate.

Down sprue

Runner bar

Riser

Figure 2. Major elements of gating system

i) Down Sprue- It is a circular crossection minimizing turbulence and héass and its area is quantified from choke area and gating
ratio. Ideally it should be large at top and small at bottom.

i) Sprue well: It is designed to restrict the free fall of molten metal by directing it in a right angle towards the runnerinit aid

reducing turbulence and air aspiration. Ideally it should be shaped cylindrically having diameter twice as that of smaieepih

twice of runner.

iii) Runner - Mainly slows down the molten metal that speeds during the free fall from spheitagate. The cross section are of a
runner should be greater than the sprue exit. It should also be able to fill completely before allowing the metal ¢oiregaéezghin
systems where more than one ingate is present, it is recommended that thenagmgection area must be lowered after each ingate
connection to ensure smooth flow.

iv) Ingate: It directs the molten metal from the gating system to the mold cavity. It is recommended that ingate should be designed 1
reduce the metal velocity; thegust be easy to fettle, must not lead to a hot spot and the flow of molten metal from the ingate should
be proportional to the volume of casting region.

As shown in red circle
area subjected to the

air entrapment related
defect (Blow hole)

Figure 3. Final stage of air entrapmeminalysis
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Figure .4 Blow Holes in cast component

Figure 5. Gating system fof2run simulation (Casting, Runner bar, Riser &Down sprue)
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The possibility of
air entrapment
defect (blow holes)
can be avoided by
providing proper

flow off also called
vent pin.

Figure 6. Final stage of Air Entrapment analysis (simulation) after flow off addition.

2. CONCLUSION:

Upper part of the product parts is more likely to have air bubble entrapment defects (Blow hole) because it is filiesl pastlidtable
defect can be avoided by providing proper vents also called flow off. Casting Simulation tool peundty fdevelopment engineers to fill
gap between design & manufacturing, improve quality, increase productivity by minimizing number of foundry trials andlgéso an
prediction of defects & experimenting different gating arrangements. Casting simulelfdul ffior rapid design & development of castings
by significant reduction in development time which is a need
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Abstractd This paper evaluates development of a low cost surveillance system using different sensors built around tl
microcontroller with fingerprint sensor module. The low power PIR detectors take advantage of pyroeleatitiégtt the change in
environment temperature through human temperature in our experiment. Also we are using Ultrasonic sensors and vibration sen
Ultrasonic sensor (Obstacles detection) detects the intruder on their physical presence .Vibratisstiasound of breaking or
senses vibration signal. Fingerprint sensor module is based on taking fingerprint of the user with the help of fingsgrimbsele
and matching it with the database details corresponding to the user fingerprint dagsdispn the computer screen. Detecting the
presence of any unauthorized person it triggers an alarm and send sms to a predefine number through a GSM modem.
surveillance system has a better percentage of security with respect to other securityasgditble. Apart from this it is fast
processing less expensive and better probability, alter and copy of information between source and database.

Keyword® GSM, ARM, PIR Sensor, Ultrasonic Sensor, Vibration Sensor, Fingerprint Module Sensor, RF Tx/Rx

INTRODUCTION

In a situation where there is high level of theft, there is need for better security system. It is much safer to hav
system that monitors and communicates to the device owner without putting human life to risk in the name
fiWat chmano. This tends to utilize the availability o
automated system which is programmed to work as a thinking device to accomplish this purpose. To secure it aga
theft, crime, etc a powtil security system is required not only to detect but alseeprehazardsConventional security
systems use cameras and process large amounts of data to extract features with high cost and hence require signi
infrastructuresin this paper the atting sensors with loygower consumption are placed near those home windows and
doors where an intruder must pass througlt cor di ng t o the sensord6s signal s
established to mobile station through a GSM modem andwhuss the presence of unauthorized user in the home to
owneroccupier. On the other hand, this security system remains in idle position and performs nothing if no one is in t
home. This paper is organized into eight sections, including this sectioronSeafiscusses some related works and
section |11 presents a systembés bl ock diagram. Compo
section V shows software flowchart Advantages and applications are discussed in sectionindlignithé conclusions
are presented in section VII.

RELATED WORKS

Now a dayés indoor security systems constructed with
photoelectric detectors, infrared detectors, and many others. Evidrgsef systems having their own limitations. As an
example, photelectric beam systems detect the presence of an intruder by transmitting visible or infrared light bear
across an area, where these beams may be obstructed. But the drawback lies vittnimtruder is aware of the
presence of this system. Despite of having strong dependence on surrounding environmental status, pyroelectricity
become a widely used detection parameter because of simplicity and privilege of interfacing to theysigited. Also
ultrasonic sensors are widely use because of their good and relatively fast response. Vibration sensors are also use a
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senses any noise of breaking or sound of vibration. Now, it is extensively used for intruder detection, sm@amesrtviro
sensing, and power management applicati@everal works have been conducted in various applications. Intelligent
fireproof and thefproof alarm system [1], GSM (Global System for Mobile) network based home safeguard system [2]
human tracking syst [3] and intruder detection systems [4] are some notable works done previously based ¢
pyroelectricity and ultrasonic sensing technique. Our work introduces-adstsecurity system solution. Utilization of
existing cellular network to alert and inforthe system owner about the security breach is made to cope up with evel
increasing demand for cheap but reliable security system. Also we are using the fingerprint module sensor in combina
with other sensors which plays major role. Also using wisetgsnmunication this system provides very fast response as
compared to the traditional surveillance system.

SYSTEM ARCHITECTURE

FINGER
PRINT

MODLULE

4

ULTRASONIC
SENSOR

VIERATION
SENSOR

The Fig. 1 shows block diagram of the system. It consist of fingerprint sensor modulengdR skrasonic sensor,
vibration sensor, ARM processor, RF Tx/Rx Module, GSM Module and liquid crystal display.

COMPONENTS OF HARDWARE

1T MICROCONTROLLER

In this project the controller used is ARM7 LPC2138. LPC2138 CPU module is based on LPC2138r65Q&XRres an
ideal platform for applications which such as Industrial control and monitoring device and any such application which
needs migration from 8 bit to 32 bit. This CPU module board supports peripherals such as ADC, SPI, 12C, RTC etc.

Board Specitation:
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ARM

LPC2138

LCD 16%2

RF

TufRx

l

G5M

MODEM

www.ijergs.org

MOEBILE

SECTION
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1. CPU: ARMT:

a) 65 MIPS at 60 MHz

b) Embedded ICE, Debug Communication Channel Support
2. Communication interface

a) SPI

b) 12C

c) UART

3. General peripherals:

a) 40 GPIO

b) 10bit ADCOSs
c¢) Timer/Counter

d) RTC
e) Programmable Veatdnterrupt Controller

4. RAM:
a) 32 KB Internal SRAM
b) Flash:
¢) 512 KB Internal Flash

Add on peripherals for LPC2138 CPU module board
a) ZigBee module

b) RF communication module

¢) Thermal printer module

d) GPS module

e) GSM/GPRS module

f) Motor control module

1 FINGERPRINT MODULE SENSOR
A Fingerprint, as the name suggests is the print or the impression made by our finger because of the patterns fornkédain the s
our palms and fingers. It is fully formed at about seven months of fetedlapment and finger ridge configurations do not change
throughout the life of an individual. Each of our ten fingerprints is different from one another and from those of evqrgretine
With age, these marks get prominent but the pattern and tlctusésipresent in those fine lines do not undergo any change. Database
storage contains the fingerprint templates of persons along with their all details informatiénpgeotp, fingerprint, name, age, sex,
identification mark, permanent address etcd.person can scan their finger on the fingerprint sensor modiutleir fingerprint
matched with the fingerprints of the database which has made for authorized person, then the person can enter otheiliise they
denied. Database is designed in saaghanner that it can be updated manually and automatically for a period of time and also we cal
add new entry and remove previous information of a person when it needed.
In this system fingerprint sensor module R305 is used. This is module with TTL UAtRfface for direct connection to
microcontroller UART through MAX232 or USBerial adapter.
Steps involved in Finger print identification:

1. Finger Print enrollment through system.
2. Enrolled user places his/her Finger on the Finger sensor forichpeéskOUT (Authentication).
3. The terminal compares live finger with the finger stored on database and checks for a match.

4 When a match is found the Authentication is successful and the user is given access.
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Figure 2. Fingerprint sensor module

Advantages of using fingerprints:

1. Prevents unauthorized use or access

2. Adds a higher level of security to an identification process

3. Eliminates the burden and bulk of carrying ID cards or remembering Pins

4. Heightens overall confidence of busia@rocesses dependent on personal identification.

1 PIR SENSOR
In this security system we are sensing human movements by means of PIR sensors and alerting the security and ©
simultaneously using GSM wireless network. PIR sensors are low cost, low groalécomponents used to trigger alarm
in presence of human or moving objects by using concept of Pyroelectricity. Pyroelectricity is the ability of certai
materials to generate a temporary voltage when there is change in temp@&®uie basically mag of Pyroelectric
sensors to develop an electric signal in response to a change in the incident thermal radiation.

Figure 3. PIR sensor

1 ULTRASONIC SENSOR
Ultrasonic sensors work on the similar principle to the radar or sonar which evaluates attfiauteget by interpreting
the echoes from radio or sound waves respectively. Ultrasonic sensors generate high frequency sound waves and eva
the echo which is received back by the sensor. Sensor calculates the time interval between sendingatiek signal
receiving the echo to determine the distance to an object and display it on the LCD.Fig.3 shows diagram of ultrasonic
sensor.
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Figure 4. Ultrasonic sensor

1 VIBRATION SENSOR

The ADXL335 is a small, thin, low power, complete&ds accekromneter with signal conditioned voltage outputs.
The product measures acceleration with a minimumsftdle range of £8. It can measure the static acceleration of
gravity in tilt-sensing applications, as well as dynamic acceleration resulting from nehimek, or vibration. The user
selects the bandwidth of the accelerometer using the CX, CY, and CZ capacitors at the XOUT, YOUT, and ZOUT pil
Bandwidths can be selected to suit the application, with a range of 0.5 Hz to 1600 Hz for the X and Y axesganofa
0.5 Hz to 550 Hz for the Z axis. The ADXL335 is available in a small, low profile, 4 mm x 4 mm x 1.45 neadl6
plastic lead frame chip scale package (LFCSP_LQ).

Features
I 3-axis sensing
Small, low profile package
4 mm x4 mm x 1.45nm LFCSP
Low power : 350 €A (typical)
Singlesupply operation: 1.8 V to 3.6 V
10,0009 shock survival

Excellent temperature stability

=A =4 =4 =4 =4 -4 =

BW adjustment with a single capacitor per axis
1 ROHS/WEEE leadree compliant

Applications

9 Cost sensitive, low power, motioand tiltsensing applications
1 Mobile devices

I Gaming systems
1

Disk drive protection
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1 Image stabilization

1 Sports and health devices

1 RF Tx'Rx MODULE
An RF Module (Radio Frequency Module) is a (usually) small electronic circuit used to transmit areiver radio
signals on one of a number of carrier frequencies. RF Modules are widely used in electronic design owing to the difficu
of designing radio circuitry. Good electronic radio design is notoriously complex because of the sensitivity of radio
circuits and the accuracy of components and layouts required achieving operation on a specific frequency. Design
engineers will design a circuit for an application which requires radio communication and then "drop in" a radio module
rather than attempt a diste design, saving time and money on development. The RF Tx/Rx module will receive the
signal from microcontroller and send message to the predefined number through GSM module. Here we are using
CC2550 module which is lo cost 2.4 GHz transmitter desigmedsiry low power wireless application. The RF
transmitter is integrated with a highly configurable baseband modulator. The modulator supports various modulation
formats and has a configurable data rate up to 500kBaud.

1 GSM MODULE
GSM (Global System for kbile communication) is digital mobile telephony system. With the help of GSM module

interfaced, we can send short text messages to the required authorities as per the application. GSM module is provide
sim uses the mobile service provider and semd to the respective authorities as per programmed. This technology
enables the system a wireless system with no specified range limits. When the intruder is detected by surveillance sy:
the sms is send to the predefined number through the GSM. By#itésn GSM SIM 300 module is used.

Figure 5. GSM Modem
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Features of GSM simcom300
i Designed for global market, SIM300 is a-band GSM/GPRS engine.
ii. Works on frequencies EGSM 900 MHz, DCS 1800 MHz and PCS 1900 MHz.
iii . SIM100 features GPRS niisklot class 10/ class 8 (optional) and supports the GPRS coding schemes
iv. CS1, CS2, CS3 and C#A.With a tiny configuration of 40mm x 33mm x 2.85mm
V. SIM100 can fit almost all the space requirements in your applications.
vi.  Such as smart phone, PDA phond ather mobile devices.

Applications GSM simcom300
i Wireless data transfer
ii.. Energy industry monitoring
iii . Traffic system monitoring
iv. SMS based Remote Control & Alerts
V. Security Applications

Vi. Intelligent house monitoring
vii . GPRS Mode Remote Data Logging
viii . Sersor Monitoring

iX. Agricultural feeding monitoring
X. Parking monitoring

xi.  Telecom monitors
Xii. Meter reading
Xiii . Dial backup for broadband connections

Xiv. Residential lighting controls
XV. Messages/alerts
XVi. Personnel management

Features of GSM modem
i This GSM modem ia highly flexible plug and play quad band GSM modem
i Reset button, power can be started automatically or manually started.
iii . For direct and asy integration to RS232.
iv. Supports features like Voice, Data/Fax, SMS,GPRS and integrated TCP/IP stack.
V. Control via AT commands(GSM 07.07,07.05 and enhanced AT commands)
Vi. Use ACi DC Power Adaptor with following ratings - DC Voltage : 12V /1A
vii . Current Consumption in normal operation 250mA, can rise up to 1Amp while transmission.

Interfaces
i RS232 through BTYPE 9 pn connector,
i Serial port baud rate adjustable 1200 t0115200 bps (9600 default)
iii.  SIM card holder
iv. Power supply through DC socket
V. SMA antenna connector and Wire Antenna ( optional)
Vi. LED status of GSM / GPRS module

Package Contents
i GSM Modem With Rs232

ii.  Antenna Single stand Wire Antenh&MA Connecter and Stud Antenhd 50+ extra

1 LCD
LCD is used in a project to visualize the output of the application. We have used 16x2 LCD which indicates 16 colum

and 2 rows. So, we can write 16 characters in BaehSo, total 32 characters we can display on 16x2 LCD.LCD can also

used in a project to check the output of different modules interfaced with the microcontroller. Thus LCD plays a vital ro
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in a project to see the output and to debug the system maakdein case of system failure in order to rectify the

problem.

SOFTWARE FLOWCHART

start

| Initialize LCD
| Initiakize :J] peripherals
¥

| Wait for 5 msec

Ifkeyis
pressed?
Yes

Go for fingerprint matching |

Yes

Check for all sensors

Yes
is PIR
— Send SMS

¥

| Send string to PC through RF module I
¥

| Read nltrasonic distance (d) from sensor |

v
Display dastance onLCD

’4

Read accelometer 1eadm2 from accelometer

Send SMS

Is vibration
detected?

Figure 6. SOFTWARE FLOWCHART
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ADVANTAGES AND APPLICATIONS

ADVANTAGES

i. Low cost.
ii.  Low power requirement.

iii. Good response.

APPLICATIONS

It can be used anywhere like in hepshop,, mall bank and at any important places.

CONCULSION

The proposed approach uses the technique which combines the sensors along with fingerprint module and the concept of wire
communication. Fingerprint provides a solution for protectingptirei vacy of the user; since the
changed in the whole life. Fingerprint is used for the better security and accuracy. In the privacy and security domaipsséte
method fulfils all requirements as to reject a fkgerson. Also if the unauthorized person tries to enter the sensitive area through
another way like by freaking window or door the another sensors will activate the surveillance system and the alertegandssag
send to the predefined number throug8M module. From the results obtained it is clear that the proposed approach provides very
high accuracy. Thus the approach is very much secured. This approach can be enhanced to higher level in order toduethiee impr
security. This common wirelesgcurity system can be extended in future by using several different types of required database th
will be very hard to break by the attackers , by using another advanced sensors and thus it can provide better security.
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Abstractd Compromised senders and pollution attacks are the key issues in designing and operatingiwakyeither it is a

wired or wireless (especially in applications like sensor networks, lossy wireless networks etc.) XOR network codiagsian ext
Network coding is a new research area in information theory. It is a paradigm in which intermedegere allowed to create new
packets by combining (XORing) the incoming packets which provides the possibility to maximize network throughput and redu
number of transmissions. This paper explains the basic concept of network coding and XOR netimgtkifogir applications and
related challenges

Keywordsd Network coding, XOR network coding, wireless sensor network, pollution attacks.

INTRODUCTION

Todayob6s communication networks have the s ameintenetesigaatsiowergthep r i
mobile network, vehicle share the traffic highways in which resources used are same but information is different td.individua

In classical approach, information stream can be sent by breaking in data packets inAmdsforavard manner in which

intermediate nodes (router or relays) will duplicate the original message. With network coding (NC) intermediate nddesdite al
combine incoming packets with the help of opportunistic coding. Network coding is a generalizatiotingf and well suited for the
environments where the possibility of partial and uncertain information is high.

The remainder of paper is organized as follows: In section 2, we briefly describe the concept of XOR network codinglatedthe r
work done.In section 3, we describe applications of XOR network coding such as throughput gain, packet latency etc. In section
major issues and related approaches are described. In section 5 descriptions of various open challenges are give®, lesection
presents conclusion of this paper.

I. OVERVIEW
A. XOR Network Coding

In XOR network coding, intermediate nodes are allowed to combine the incoming packets by applying the XOR operation not t
linear combination. The basic idea of XOR network coding is illustristédg 1 where nodes A,B and C share the common wireless
medium as described by Ahlswede et al. [1]. Assume the capacity of network is 1 bit at a time. Due to capacity corigjra(a), in
node A will transmit data packet pl to B which in turn trandgmitode C. Similarly, node C will transmit data packet p2 to B which

in turn transmits p2 to node A. This whole process involves four transmissions.
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ofRacYoENG

Fig. 1.(a) No coding  (b) Network coding

Now, consider figl (b) nodes A and C can transmit data packets p1 and p2 sequentially to node B which in turn combine two pack
by XORing and transmit it on the shared medium. As, both nodes A and C know their own packets hence can easily detect anc
packé by XORing the known packet with broadcast packet. This whole process takes three transmissions. Number os transmiss
used to send same amount of information is reduced resulting in 25% less energy consumption [2].

B. Related Work

Recently, network codinbas gained much popularity as a potential way to increase the throughput in networking field. Zunnun an
Sanjay [2], showed better performance in wired, wireless networks, multicast and broadcast protocols.

Network coding was first considered in the pierieg work by Alswede et al [1], which showed that a sender can communicate
information to set of receivers at the broadcast capacity by using network coding resulting in capacity gain in wirtelitee sys
Al swededs exampl e whi shutteiflsnetgoekriseshowar in fig2 icaomulscast retwarkdfrona a single source to
two destinations.

[£]

. b \ I
0, L /u C‘<‘j 9o

o
Xl
&b A Bk 3 0

T
o
=

=
.C__;:

Fig..2 Multicast over communication network.
(a) Network coding (b) No coding

Source Smulticast two data bits b1l and b2 to nodes Y and Z by acyclic graph as shown in fig(2). In fig.2(b), one channel is us
twice so that minimum usage at least 10. Now, in fig.2 (a) depicts network coding approach in which all the 9 chanregls are u:
exactlyonce. Later Li et al [3], showed that linear codes are sufficient for multicast traffic to achieve optimal throughput.

At the same time, Koetter and Medard [4] developed an algebraic framework and showed that coding and decoding can be dor
polynomialtime. Ho et al [5] used algebraic framework to present concept of random linear network coding, which makes netwo
coding more practical especially in wireless networks.

Recently network coding has been applied to wireless networks and received aagigmftention for research as means of
improving network capacity and coping with unreliable wireless links [6]. Majid et al [7] presented reliability gain aknetding

in lossy wireless networks. Work on improving throughput of wireless networksibg XOR network coding [8] showed a practical
application and showed high benefits.
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C. Grid Networks

Consider a wireless ad hoc network with n nodes. Each node is placed on the vertices of a rectangular grid. Supposwaatsh node
to broadcast the informan to all other nodes. For this purpose, each node will transmit the information to their four neighbors a:

shown in fig 3.

AT L
. -ll)/'-—:'“\l‘ -
- *I - } -
N,

Fig 3 Square grid

II.  APPLICATIONS

Main applications of network coding technique are in the area of cedi#ribution networks, pedo-peer networks and wireless
networks. Most of the work has been done to show the capacity gain and thubbgl recently reliability gain is also a good
consideration in research area [7].

A. Throughput

The capacity gain in wired and wireless networks has made a spark for researchers in multicast networks. Suppose wedesve X SO
and Y receivers. Each soureeants to send information to other at a given rate. All Y receivers are interested to receive the
information and share the common resources. This, XOR network coding can help to make better throughput and to better sharin

resources.

Throughput gain [Bcan be defined as:

0

Tu-o

Where, 7w and Two are the throughput of network with and without network coding.

Gain =

350 T T T T T T T T
+ y
200 - + + + -
a
£
=1
=l
£ -
£ 200 | " 4
+ +
150 - [rrs— . + —
Without Metwork Coding
I'.'.'nh ‘dg'.nu'kCP-dlng . ) . ) .
1 2 3 4 5 5] 7 a B 10
Flews 1T

Fig.4 Throughput variations with and without network coding [8]
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B. Mean Latency and standard Deviation

One of the important concerns of performancelwatin in XOR networks is mean packet latency that coding and decoding
introduce. Amount of data to be aware of and processed by each node will increase with the increase of buffer sizeiagdigtoduc
decoding delay. And also if buffer size is notfmigntly large the node will in information required to perform coding. Borislava et
al. [9] presented packet latency aad standard deviation for XOR networks applied over 36 nodes. The results are shkofon in fig
both butterfly ang grid networks (de#igd in section 2).

ngm"'* MR Docing - packiat ltancy

BB

secands
o
=

T

m
h
T

Bdl

B3l

£2

Buttarly netark o nettiork e cocing
Fig.5 Mean latency and standard deviation for XOR coding (butterfly and grid networks) and no coding [9]

Mean latency and standard deviation is also dependent upon the channel parameters like data rate, delay etc. for fidethghanne
added by XOR coding decreases with increase in transmission rate [9] as shown in fig.6.

% ]c,'-* XOR coding — mean latency and standard deviation
T T

-
T

65

seconds

1 1.5 2 25 3 3.5 4 4.5 5 55
Diata rate [Mops]

Fig.6 Mean latency and deviation for XOR coding over different data rates [9]

1] MAJOR ISSUES

In this paper we focus on challenges of XOR network codiffiglioh of wireless networks.

A. Attacks
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XOR network coding technique poses various new challenges in security system e.g. applications developed using thiar@chnique
vulnerable tgpollution attacks

in which forged senders can pollute the data packetslaadyanerate forged packets. These attacks not only prevent the sinks from
recovering the source messages but also drain out the energy of forwarders. A more severe problem is pollution propagatior
network. Therefore, polluted messages should be filtasesoon as possible.

Big threat of attacks is present in resource constrained networks such as wireless sensor networks, in which senseqniuesiare
with limited computation capacity, restricted memory space, limited power resources etc.

Another challenge also appeared when sensor nodes are deployed in hostile environment like Military applications. In host
environment, sensor nodes are vulnerable to be captured and compromised by the adversary one. Thus an adversarysean injec
data in oiginal stream resulting ifalse data injection attacks.

B. Approaches

Traditional approaches like RSA or MD5 based on hash functions are not suitable for network coding because encoding proc
carried out by each forwarder can destroy sourcebs signatu
Chrtos and Pablo introduced a cooperative security approach [10], in which users not only cooperate to distribute ¢dotents bu
inform each other about malicious blocks also. Zhen et al. presented a signature based scheme [11] to detect andidiiter poll
attacks for applications using network coding. Ho et al. [12] proposed a simple polynomial hash function to detectaitdickiman
Jaggi et al. [13] presented polynomial time network coding algorithm for multicast network against pollution attacks.

These algorithms can be divided into two groups [14]: 1) Filtering the polluted messages at forwarders and sinks, $ydip£]10
Filtering the polluted messages at sinks, such as [12], [13].

Several existing algorithms for filtering false dataawp either cannot deal with the dynamic topology or have limited filtering
capacity. Zhen and Yong [15] used Hiil Climbing approach to filter false data injection attacks in wireless sensor networks.

C. Approach for XOR network coding

The schemes described part B can protect only normal network coding but none of them is able to secure XOR networks. Zhen ¢
al. [14] presented an efficient scheme to secure XOR networks by using probabilistic pre key distribution and messacgtianthent
codes (MACs).

V. OPEN CHALLENGES

Much work has been done on designing in various coding algorithms (for XOR network coding also) but most of them has not be
practically implemented to show the real gain of net throughput of algorithms should be investigated.

In flooding medanisms, draining out the particular packet after being flooded is a challenging issue. It is even more difficult in XOF
networks where it can be a part of various encoded packets (unintentionally).

Also, work has been done by assuming that source wippe@de in network without being compromised. As [14] also assumed that
forwarders can be compromised but sources can never be compromised. In future, work should be done to detect the compron
senders and protect network against them.

V. CONCLUSION

In this paper, we have presented a basic idea of network coding while focusing on XOR network coding. Applications of XO
networks are described on account of throughput, mean latency and standard deviation. In addition, major issues atenggesn chal
are desgbed.
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ABSTRACT : There is a growing need for more environmentally acceptable processes in the chemical industry. The fields
combinatorial and automated medicinal chemistry have emerged to meet theingcregsirement of new compounds for drug
discovery. Microwaveassisted organic synthesis is an enabling technology for accelerating drug discovery and developme
processes.

In the family of heterocyclic compounds nitrogen containing heterocycles airmapamtant class of compounds in the medicinal
chemistry and also contributed to the society from biological and industrial point which helps to understand life processe
Thiosemicarbazide belongs to thiourea group, whose biological activity is due forebence of aldehyde or ketone moiety.
Thiosemicarbazide derivatives exhibit a great variety of biological activities, such as antitumor, antifungal , antibzatelrial
antiviral.

Here we developed a, novel, solvent free, microwave assisted synthbilsedb unknowrb-subtituted2aryl benzalamind, 3, 4
thiadiazoleda-h with excellent yield.

KEY WORDS

5-subtituted2aryl benzalamind, 3, 4thiadiazole green chemistrymicrowave irradiationantibacterial activity, gram positive and
gram negative &cteria

INTRODUCTION

Conventional methods of organic synthesis are too slow to satisfy the demand for generation of such compounds. It is wid
acknowledged that there is a growing need for more environmentally acceptable processes in the cherigall heldiglds of
combinatorial and automated medicinal chemistry have emerged to meet the increasing requirement of new compounds for c
discovery

The microwave region of the electromagnetic spectrum lies between infrared and radio frejdeMile®waveassisted organic
synthesis is an enabling technology for accelerating drug discovery and development processes. Microwave instruments are
principally in three areas of drug research: the screening of organic drug, peptide synthesis, and plfitatam. Microwave
include following advantages, over the conventional heating.

i Uniform heating occurs throughout the material

Process speed is increased

High efficiency of heating

Reduction in unwanted side reaction

Purity in final product,

Improve reroducibility

Environmental heat loss can be avoided

Reduce wastage of heating reaction vessel

Low operating cost

=A =4 =4 -4 -4 -4 -8
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Resistance to antimicrobial agents has become an increasingly important and pressing global igetetenyclic compounds are
abundant in ature and are of great significance to life because their structural subunits exist in many natural products such
vitamins, hormones, and antibiotit<’.In the family of heterocyclic compounds nitrogen containing heterocycles are an important
class ofcompounds in the medicinal chemistry and also contributed to the society from biological and industrial point which helps
understand life processés

Thiosemicarbazide belongs to thiourea group, whose biological activity is due to the presencehydealokr ketone moiety.
Thiosemicarbazide derivatives exhibit a great variety of biological activitiesuch as antitumor , antifungal , antibacterial , and
antiviral. Thiosemicarbazide are potent intermediates for the synthesis of pharmaceutitialaatide materials and thus, they are
used extensively in the field of medicinal chemistry.

Thiadiazole is a Bnembered ring system containing two nitrogen and one sulphur atom. They occur in nature in four isomeric forn
viz. 1,2,3thiadiazole; 1,2 8hiadiazole; 1,2,4hiadiazole and 1,3;thiadiazole. These different classes of thiadiazoles nucleus were
known to possess various biological and pharmacological profiérties

SN SR IRLS

S

(1)1,2,3-Thiadiazole (2)1,2,4-Thiadiazole (3)1,2,5-Thiadiazole  (4)1,3,4-Thiadiazole

1,3,4thiadiazole exhibit diverse biologicactivities, possibly due the present of €NS moiety® 1, 3, 4thiadiazoles are very
interesting compounds due to their important applications in many pharmaceutical, biological and analytical*fiditie naturally
occurring B6vitamins pyridoxne, pyrodoxal, pyridoxamine, and codecarbaxylase also contains thiadiazole nucleus.

Literature survey revealed that the 1, 3hiadiazole moiety have been widely used by the medicinal chemist in the past to explore its
biological activities. 1, 34-Thiadiazole are very interesting compounds due to their important applications in many pharmaceutics
biological and analytical field **

1,3,4thiadiazole derivatives have been of interest to the medicinal chemists for many years because of the
anticancet>*%antituberculal, antibacteridf, antifungat®?° anticonvulsant, analgesic, antisecreto’? antitumof® and anti
microbiaf“activities.

The solvent free reaction or dry media techniques under microwave irradiation are onmairtfields of our researclEncouraged
by above reports and as part of our research programme for developmentfiiéretly synthetic protocol for biologically active
compoundsas well as in pursuing of our work on new solvree synthesis we deleped a, novel, solvent free, microwave
activated synthesis of hitherto unkno®subtituted2aryl benzalamind, 3, 4thiadiazole(Scheme 1)The reaction time, yield, and
"HNMR spectra are summarizedTable-1 and Table-2.

EXPERIMENTAL SECTION

All chemicals used in this study were purchase from Aldrich Chemicals and were used without further purification. Melting point
were determined by open glass capillary method and are uncorrected. A Laboratory Microwave Oven (Model BP 310/50) bperatin
2450 MHzand power output of 600 W was used for all the experiments. The completion of reactions was monitored by TLC (Mel
silica gel). IR spectra were recorded on a Shimadzu EP®Rspectrophotometeld NMR and**C NMR spectra were recorded at
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400°C on a Bruke AVANCE DPX (400 MHz) FT spectrometerinCDQisi ng TMS as an internal re
ppm). Mass spectra were recorded on JEOL38X (FAB) mass spectrophotometer at 70ev. Elemental analyses were carried out
using a Coleman automatic B, N analyser. The yield and melting point are givefaile-1.

Schemel

Cl OCH,

COCH
+ NH,.NH NH, +  ArCHO

D) @ 3

Phosphrous oxychloride, M.W.
(3-5Min.)

Cl

Y
N|—'N
/k _~CH
OCHZ/kS N
4(a-9)

GENERAL METHODS AND MATERIALS

Microwave assisted synthesis di-subtituted-2arylbenzalamino-1, 3, 4thiadiazole 4,

(3-Chloro-4-flurophenoxy) acetic acid (0.010mol), thiosemicarbazid2 (0.012 mol), aromatic aldehyd2(0.02 mol) and catalytic
amount of POCI3 were mixed thoroughly in a beakertaadmixture was heated in household microwave oven, operating at medium
power (600W) for thespecified period (& min) given inTable-1.

The completion of reaction was checked by TLC at every 30 sec. and after completion of rdectieactiormixture was allowed

to attain room temperature. The reactinixture was cooled and poured on crushed ice, cooled f€1The solid separated was
filtered, treated with dil. NaOH to adjust PHL9. Finally resulting solid was washed with water and crystallized from DMF to obtain
the crude product ;..
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Thermal synthesis of5-subtituted-2arylbenzalamino-1, 3, 4thiadiazole 4,.:

A mixture of (3Chloro-4-flurophenoxy) acetic acid (0.010 mol), thiosemicarbazide(0.012 mol), and aromatic aldehy8¢0.02
mol) in 30 ml of ethanol (95%) was

Refluxed on a water bath at §C for 45 hour. The completion of reaction was checkieg TLC at every 1.5 hours and after
completion of reaction, theeactioamixture was allowed to attain room temperature. The reaatiature was cooled and poured on
crushed ice, cooled to TC€. The solid separated was filtered, treated with dil. Na®Hdjust Ph 94.0. Finally resulting solid was
washed with water and crystallized from DMF to obtain the crude prdduct

RESULTS AND DISCUSSION

After the experiment it is concluded that the compounds which are synthesized in the project havingldodukyidentification and

characterization of the compoudétermined on the basis of tHeitelting Point ,TLCHNMR and mass Spectroscopyhe spectral

and elemental analysis of newly synthesized compound is elaborated in2Takhech confirms thestructure of synthesized
compounds.

The 5-subtituted2arylbenzalamind, 3, 4thiadiazolederivatives were assayed for their antimicrobial activity against selected species
of grampositive, gram negative bacteria .The antibacterial activity data retlestishe compounddc and 4dexhibited good
antibacterial activity against n gram positi(®.aureus and B.cereuspmpared to standard drug/hile all compound exhibited
lowest activity against gram negative bacteria as compared to standard drug Segptom

Table-1

Melting point and Yield of Compound 4.

Compoun Time Yield (%) M. P.
d Ar (c)
MWI  (min) Thermal | MWI
(hour) Thermal
4a -CsHs 4 5 86 35 185
4b 2-HO-CgH, | 3 4 80 37 225
4c 2-NO»- CgH,4 | 3 5 85 35 215
4d 2-Cl-CgH,4 3 5 88 36 180
de 3-Cl,4-Cl- 5 4 90 42 210
C6H3
Af 3-MeO, 4|3 4 85 35 220
HO-C¢H3
4q 3-NH2-CgH, | 5 5 90 36 270
4h 3-MeO,4 4 4 85 45 188
MeO- CgH,
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Table-2

Physical and'"HNMR Spectra data of Compound 4,

Compd Mol.Formulla 1 H-NMR Elemental Analysis| MS  (El,
Found (Calculated) | m/z(M™)
(CDClz; i, ppm)
4a
C16H11CIFN;OS 7.37.5(m,5H, C, 55.25(54.95); H, | 347
ArH),8.1(s,1H,=CH),5.20(s|  3.19(3.24); N,
2H-CH,),6.84 12.08(12.12)
7.18(m.3H,ArH)
4b
C16H11CIFN;O,S 6.8-7.5(m,4H, C, 52.82(52.85); H, | 363.
ArH),8.1(s,1H,=CH)%.20(s, 3.05(3.10); N,
2H,-CH,),6.86 11.55(11.60)
7.18(m.3H,ArH),5.0(s,1H,
OH).
4c 7.6-8.2(m, 4H,

Ci16H10CIFN,O5S ArH),8.1(s,1H,=CH),5.20(s, C, 48.92(48.95); H, | 392
2H, -CH,),6.89 2.57(2.60); N,
7.16(m.3H,ArH). 14.26(14.20)

4d 7.2-7.6(m,4H,

Ci16H10ClFN3OS ArH),8.1(s,1H,=CH),5.20(s, C, 50.28(50.25); H, | 380
2H,-CH,),6.89 2.64(2.50); N,
7.16(m.3H,ArH). 10.99(10.85)

de C16HoCIsFN;0S 7.2-7.6(m, 4H, C, 46.12(45.95); H, | 414
ArH),8.1(s,1H,=CH),5.20(s|  2.18(2.10)N,
2H,-CH,),6.89 10.08(10.15)
7.16(m.3H,ArH).
Af C17H13CIFN;OsS 6.7-7.2(m, 3H, C, 51.85(52.10); H, | 393
ArH),8.1(s,1H,=CH),5.20(s, 3.33(3.45); N,
2H, -CH,),6.88 10.67(10.58)
7.16(m.3H,ArH),3.73(s,3H,
OCH;),5.0(s,1H;0H)
49 C16H1.CIFN,OS 6.57.1(m, 4H, C, 52.97(52.86); H, | 362
ArH),8.1(s,1H,=CH),5.20(s|  3.33(3.26); N,
2H,-CH,),6.84 15.44(15.30)
7.18(m.3H,ArH),5.0(s, 1H,
NH,
4h C1gH1sCIFN;O5S 6.7-7.0(m, 3H,| C, 53.01(52.96); H| 407
ArH),8.1(s,1H,=CH),5.20(s,| 3.71(3.80); N,
2H, -CH,),6.84 | 10.30(10.28)

7.18(m.3H,ArH),3.73(s,6H,

OCH),

ANTIMICROBIAL ACTIVITY

The compound were screened for their antibacterial activity against the gram positive bBeigHtias(cereusand Staphylococcus
aureuy and gram negative bactefichertia coliand Beudomonas aegugingsédy measuring inhibition fozone in mm.
Streptomycin (50egg/ml) was used as a standard drug for
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All the compound exhibited significant to moderate activity against gram positive and gram negative bacteria as cortguadlacdto s
drug Streptomycin. The Compaidm4c and 4d has exhibited higher activity against gram poéRieeireusandB.cereu} .The higher
antibacterial activity odc and4d due to the presence of electron withdrawing group(Chloro and Nitro) atthis position .The
compounds 4a and 4bas exhibited moderate activity against gram positba(reusand B.cereuy.While all compound exhibited
lowest activity against gram negative bacteria as compared to standard drug Streptomycin.

Table-3

Antibacterial data of 5-subtituted-2arylbenzalamino-1, 3,4thiadiazole derivatives

Compound Antibacterial data in MIC (ug.ml)

Gram + Bacteria Gram 1 Bacteria

S.aureus B.cereus E.coli P.aeruginosa
4a 8 7 5 4
4b 7 6 7 6
4c 9 8 7 7
4d 9 8 6 7
de 8 7 7 6
4f 7 6 7 6
4q 7 6 6 6
4h 7 6 7 7
Streptomycin 10 9 10 12
CONCLUSION

In the recent year microwave assisted organic reaction has emerged as new tool in organic synthesis and this is caasidered |
important approach toward green chemistry. This growth of green chemistry holds significanglpfierast reduction of the by
product & waste production and a lowering of the energy costs. So as part of our research programme for development of e
friendly synthetic protocol for biologically active compouras well as in pursuing of our work onwesolventfree cyclisation
process we developed a, novel, solvent free, microwave assisted synthesis of hitherto Gagmotitated2aryl benzalamind, 3,4
thiadiazole derivative which possess antimicrobial activities like antibacterial, antiviral atifiryal activities etc.The entire
compound exhibited significant to moderate activity against gram positive and gram negative bacteria as compared tirsgandard
Streptomycin. The Compounds 4c¢ and 4d has exhibited higher activity against gram p8stiveusandB.cereu}.

The compounds 4a and 4e has exhibited moderate activity against gram p&#iweesand B.cereusWhile all compound
exhibited lowest activity against gram negative bacteria as compared to standard drug Strepitwymsible improvements in the
activity can be further achieved by slight modifications in the substituents on the basic thiadiazole nucleus. Althmighetboe
are available for synthesis of thiadiazole but all these method have some disadvantage likadtion period, low yield and use of
toxic organic solvents which pollute our environment.
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Abstractd Wireless sensor and actor networks (WSANSs) refer to a group of semsractors linked by wireless medium to
perform distributed sensing and actuation tasks. In such a network, sensors gather information about physical worldctwhereas
takes decisions and perform appropriate actions upon the surroundings, that atiotesaied machireontrolled interaction with the
surroundings. Since Actors have to coordinate their motion in order to keep approachable to every node, a stronglynetwoekted

is needed all the time. However, a failure of an associated actor migde ttee network to partition into disjoint blocks and would
therefore violate such a connectivity requirement. In this project, a new algorithmic rule is proposed. which is lochtlidbarted
algorithm that leverages existing route discovery adtwiwithin the network and imposes no extra-faikire communication
overhead.

Keywordss wireless sensor and actor networks(WSAN), Multiple node failure, Disjoint Blocks, Overhead Management, pre
failure, network recovery, Actor Movement.

INTRODUCTION

In recent years wireless sensor and actor networks gaining growing interest due to their suitableness for the application
remote and harsh areas where human intervention is risky. Samples of these applications includes disaster managemanht, searc
rescue, fire observance, field intelligence operation, space exploration, coast and border protection, etc. WSANs corgriesed of
miniaturized stationary sensors and fewer mobile actors. The sensors acts as data acquisition devices for the powedies dcabr
analyses the sensor readings and gives an appropriate response to achieve predefined application mission.

For example, sensors could detect a high temperature and trigger a response from an actor that will activate air conditio
Robots andilotless vehicles are example actors in observe. Actors work autonomously and collaboratively to attain the applian
mission. For the cooperative actors operation, a powerfully connectegh@téerconfiguration would be needed at all times. Failure
of one or more nodes could partition the irdetor network into disjoint blocks. Consequently, associate-autier interaction will
fail and the network wouldhot be able to deliver a timely response to a significant event. Therefore, recovery froiatasstior
failure have the most importance in this scenario.

The remote setup during which WSANs usually serve makes the readying of extra resources to switch failing actc
impractical, and emplacement of nodes becomes the simplest recovery posBilsilitputed recovery are going to be difficult since
nodes in separate partitions will not be ready to reach one another to coordinate the recovery method. Therefore, aath tadae h
care of partial data of the network state. To avoid the excestsitgipdate overhead and to expedite the property restoration method,
previous work depends on maintaining drep or twehop neighbar lists and predetermines some criteria for the node's involvement
within the recovery.

In contrast to previous worlthis paper considers the property of restoration that subject to path length constraints. In som
applications, timely coordination among the actors is needed, and also lengthening the shortest path between twonamitir ratso
be acceptable.

Most d the existing approaches within the literature are strictly reactive with the recovery method initiated once the failur
AFO i s detected. the most plan is to repl ausermove¢hose mighbs c e s
inward to autonomously mend cut topology within the neigitimod of F.
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As-
Fig:1 An Example wireless sensor and actor network setup

SYSTEM MODEL AND PROBLEM STATEMENT

There are two types of nodes in WSANSs: 1)sensors and 2)actors. actors are havebuard energy when compared to
sensors and they are richer in computation and communication resources. Whereas sensors are highly constrained iraenergy ar
inexpensive. The transmission range of actors is finite. In this paper actor and node a6l keterchangeably.

Based on the impact of the actordés failure in the net
node. The leaf node is the one, on removal of the node there will be not much effect on the networke Blsy r@garded as
children nodes. Whereas the critical node is the one, on failure of that node the network will become into disjointhidockscdl
node is also called as cut vertex. For restoring network connectivity in partitioned off WSAbly edirschemes have recently been
proposed. All of those recovery methodologies have targeted on reestablishing cut links while not considering the imeplactgoim t
of prefailure knowledge ways. Some schemes recover the network by repositioningstivegenxodes, whereas others fastidiously
place additional relay nodes. On the opposite hand, some work on device relocation focuses on metrics aside from guroperty,
coverage, network longevity, and quality safety, or to-sgitad the nodes once romiform readying.

Existing recovery schemes either impose high node relocation overhead or extend a number ofitteri@mmunication
path.

RELATED WORK

A number of schemes have recently been planned for restoring network connectivity in \M$AAIEof those schemes
have concentrated on reestablishing cut off links while not considering the impact on the lengtfaitdinernformation methods.
Some schemes recover the network by placement the prevailing nodes, whereas others rigaceushtrpl relay nodes. Like our
planned DCR algorithmic program, DARA [6] strives to revive property lost as a result of failure-wértax. However, DARA
needs additional network state in order to make sure convergence. Meanwhile, in PADRA [8imingsta connected dominating
set (CDS) of the full network so as to discoverwettices. Although, they use a distributed algorithmic program, their resolution still
needs zhop neighbar's data that will increase electronic communication overhead.

Another work planned in [6] useshbp data to discover cuertices. The planned DCR algorithmic program depends solely
on 1-hop data and reduces the communication overhead. Though RIM [13], C3R [7] and tape machine [lxpseiyghbar data
to reviveconnectivity, they are strictly reactive and don't differentiate between critical anctitioal/children nodes. Whereas, DCR
could be a hybrid algorithmic program that proactively identifies crucial nodes and designates for them applicable hackups.
existing work on synchronic node failure recovery planned in [10] could be a mutual exclusion mechanism known as [D4] so as
handle multiple synchronic failures in a very localized manner.

The approach in this paper differs from MPADRA in multiple atpeWhereas, it solely needshtp data and every critical
node has just one backup to handle its failure.

PROPOSED SYSTEM

In this project, a new approach for the network recovery is proposed based on extra actor(Aggrandized Least Disrupt
topology Repair). Here the extra actor node will acts as a centralized node, which will control the node movements. Th
met hodol ogyds mai n t ansde failues. The pedommance o AbeDiR ihsamulabad brt NS2 tool.
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IMPLEMENTATION

1. Failure Detection

Actors continuously send heartbeat messages to their neighbors to make sure that they are functional and conjointly repor
changes to the or®op neighbors. Missing heartbeat messages will be used to observe the failure of actors.

After thatit simply checks whether the failed node is critical node or not. If it is children node there will be not much effect
on the network. If it is Critical node, disjoint blocks will result within the network.
2. Smallest block identification

In this stepthe smallest disjoint block has to be taken. If it is small then it will scale back the recovery overhead within the
network.
- The smallest block is that the one with the smallest amount of nodes
- By finding the accessible set of nodes for each direigthbor of the failing node then selecting the set with the fewest nodes.
3. Substitution of faulty node and children movement

Here in this step, the faulty node is to be substituted by extra actor and to restore the network quickly. When the@ode fai
is detected by heart beat message then extra actor node will move to that particular location and it will take castocdtibe,ree.,
it will control the actor movements. It will find which nodes are affected by the failure and inform tmtiest to which position they
have to move. After restoration the extra actor will go back to its original position.

Generate ORIGINATING
message

store the info and forward
to other nodes

[Transmit data in selected patn]

Generate TESTING
message

Give reply

A

store the info

Generate new TESTING
message to particular node

If node. L

failed

YES

send the info to BS
Send the actor node

confirm the node failure
and inform next position

A 4

| Ignore

to neighbour node

|

[Move to the particular posrt\on)

children node movement
if necessary

Fig: 2 Implementation Flow Chart
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RESULTS

Here the system performance analysis is done based on number of nodes involved floneR&a(packet delivery
fraction),end to end delay and Overhead which are explained below.

The Fig.(3) shows the comparison of end to end delay in the network of the existing and proposed methadisThe X
represents the protocol andaxis representhe delay in seconds. In the existing LeDiR method we have 1.5s delay where as in
proposed ALeDiR method we have only 0.2s delay.
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The Fig.(4) represents number of nodes involved in the restoratioa nétivork. Here Xaxis represents protocol and Y
axis represents number of nodes. Here we can clearly observe that in LeDiR six nodes involved in restoration whichsaiticceeat

disturbances in the network but in ALeDiR only three nodes involved irettteration
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The Fig.(5) represents packet delivery fraction of the network. In thigXrepresents protocol andaXis represents

percentage of packetielivered. In multi node failure case LeDiR shown fumiform packet delivery but in the proposed ALeDiR
method it shows maximum uniform packet delivery.

The Fig.(6) represents the Overhead of the network in LeDiR and ALeDiR. In-tiigsXepresentsrptocol and Yaxis
represents the number of overhead packets size. Compared to LeDiR the ALeDIiR contains less.Overhead
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CONCLUSION

Inter-actor network connectivity is essential in most of the WSAN agiptins to perform collaborative actions in an
efficient manner. Therefore, maintaining strong irgetor connectivity throughout the network operation is crucial. This paper,
presents a local, distributed and movement efficient protocol which can h&edfailure of any node in a connected WSAN.
Simulation results confirmed that the new approach performed very close to the optimal solution in terms of delay, Riad, overh
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nodes involved while keeping the approach local and thus minimizing the messagéexity. In addition, this approach
outperformed LeDiR in terms of travel distance which requires the knowledgbag<2for each node.

In the future, the travel distance performance can be improved by adapting a distributed dynamic programmicly approe
when determining the closest dominatee.
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Abstractd A latest communication technology is Cognitive Radio Network that network in which-iceused user can use a
unbound channel ia spectrum band of approved uderimary User Emulation Attack (PUEA) is one of the major threats to the
spectrum sensing, which reductions the spectrum access probability. The primary user emulation attacks in cognitiwgor&dio net
in an unlicenseddigital TV band. A reliable AES&ssisted DTV scheme, in which an AEScrypted reference signal is generated at
the TV transmitter and used as the sync bits of the DTV data frames. By allowing a shared secret between the tranmaitter anc
receiver, the ference signal can be regenerated at the receiver and used to achieve accurate identification of the authorized prin
users. When combined with the analysis on the autocorrelation of the received signal, the presence of the maliciouseuser ca
detectedaccurately whether or not the primary user is preSdrd. AESassisted DTV scheme, the primary user, as well as malicious
user, can be detected with high accuracy and low false alarm rate under PUEA.

Keyword® Cognitive Radio Network, Primary User Emuian Attack, DTV, AESencrypted DSA, CR networks, HDTV

1. Introduction

In a cognitive radio network, a licensed user is calledotiteary user whereas an unlicensed user is namedséw®ndary user

(1). If secondary users sense that primary users dtrardmit, they can then use the spare spectrum for communications; otherwise,
secondary users detect the presence of primary users and will restrain from transmitting. In this way, secondary ukeraseanfma
precious spectrum without interfering withe transmission of primary users. The existence of cognitive networks is justified by the
fact that many spectra are not fully wused by their thedi c
opportunity to fully use the banddths and provide more spectrums to users. This is particularly true when part of the bandwidth is
reserved for applications that have not yet been developed. The time necessary for such applications to come on to imarket me
long or may simply never occand precious bandwidth may simply be wasted for a substantially long period.

Cognitive networks are radio networks where each band of frequency is occupied by two groups of users: the primary users
form the primary network and the secondary udeas form the secondary network. The primary users are supposed to have priority
over the secondary users: i.e. the performance of the primary network should be protected against the traffic of tlyenstaonklar
By protection we mean that the perforroarof the primary network should be guaranteed independently of the demand from the
secondary network(2). Besides, the throughput and possession of the secondary network should vanish when the tratfiie load o
primary network increases. In other worlle secondary users are only allowed to take the blank periods left by the primary users.

The problem is that the protocol used by the primary users, in short the primary protocol, often comes after a standardizat
process that ignores the secondary useng connotation is that the design of the secondary protocol is sometimes harder and mor
costly than the design of the primary protocol because the secondary protocol must indeed embed the features of thetpcimhary p
in order to knowledgeably givariority to primary user.

The cognitive radio technology will enable the users to determine which portions of the spectrum is (1) available ghd detect
presence of licensed users when a user operates in a licensed band (spectrum sensing), @)sskeavdilable channel (spectrum
management), (3) coordinate access to this channel with other users (spectrum sharing), and (4) vacate the channalowbeén a apy
user is detected (spectrum mobility).
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The main functions of Cognitive Radios are:

(i) Spectrum Sensing: It refers to detect the vacant spectrum and sharing it without harmful interference with other users. It is a
important requirement of the Cognitive Radio network to sense spectrum holes, detecting primary users is the mostagffizient w
detect spectrum holes.

(i) Spectrum Management: It is the task of capturing the best available spectrum to meet user Communication requirements
Cognitive radios should decide on the best spectrum band to meet the Quality of Service requiremafitawaiable spectrum
bands, therefore spectrum management functions are required for Cognitive radios, these management functions cad be:classifie

Aspectrum analysis
ASpectrum decision

(iif) Spectrum Mobility: It is defined as the process wharcognitive radio user exchanges its frequency of operation. Cognitive
radio networks target to use the spectrum in a dynamic manner by allowing the radio terminals to operate in the best avail
frequency band, maintaining seamless communication reqeires during the transition to better spectrum.

(iv) Spectrum Sharing: It refers to providing the fair spectrum scheduling method, one of the major challenges in open spectrur
usage is the spectrum sharing.

2. AES-assisted DTV scheme

AES-assisted DTV schee: The primary user generates a AE&crypted reference signal (psetrdadom). It is used as the sync
bits in the field sync segments remain unchanged for the channel estimation purposes. At the receiving end, the refdrénce sig
regenerated for thdetection of the primary user and malicious user.

2.1DTV Transmitter

The DTV transmitter obtains the reference signal as follow: first, generating a psewldon (PN) sequence, then encrypting
the sequence with the AES algorithm. Note that a pseanitom sequence is first generated usinigreear Feedback Shift Register
(LFSR) with a secure initialization vector (IV). Once sequence is generated, it is used as an input to the AES enaooyiphionaaid
a 256bit secret key is used for the AES encryptgp that the maximum possible security is achieved(3).Denote the PN sequence by
X, then the output of the AES algorithm is used as the reference signal, which can be expressed as:

s = E(kx) .(1)

Herek is the key, andk(- , -) denotes the AES encrypti operation. The transmitter then places the reference signtie sync
bits of the DTV data segments.

The secret key can be generated and distributed to the DTV transmitter and receiver from a trusted 3rd party in dufglition to
DTV and the CR useiThe 3rd party serves as the authentication Centre for both the primary user and the CR user, and can carry
key distribution. To prevent impersonation attack, the key should be time varying.
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Fig. 1.DTV Transmitter.

2.2 DTV Receive

The receiver regenerates the encrypted reference signal, with the secret key and IV that are shared between therichti@mitter a
receiver(3). A correlation detector is employed, where for primary user detection, the receiver evaluates the taties beteeen
the received signal and the regenerated reference sighdior malicious user detection, the receiver further evaluates the auto
correlation of the received signal

The crosscorrelation of two random variablesandy is defined as:
Rxy =< qw >= Exy? ..(2)

PUEA, the received signal can be modeled as :
r=41s+rm+ n.(3)

Wheres is the reference signat is the malicious signah is the noiselJandb are binary indicators for the presence of the
primary user and malicious user, resgively. More specificallylJ= 0 or 1 means the primary user is absent or present, respectively;
andb =0 or 1 means the malicious user is absent or present, respectively.
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Fig. 2.DTVReceiver.
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1) Detection of the Primary UseFp detect the presence of the primary user, the receiver evaluates thearetstion between the
received signal and the reference signal

Rrs=<i,i >= | <ss>+ <ms>+<¢,i >= ) Rs..(4)

Whereli2si s the primary usseanm dae assunpd @ be imepandant, withaeact other and are of zero mean.
Depending on the value &fin , the receiver decides whether the primary user is present or absent.

2) Detection of the Malicious UseFor malicious user detection, the receifmther evaluates the autmrrelation of the received
signalr,

Rrr =<i,il >= J2<i,i >+12<d,6 >+<¢&,& >= 225+ [2A2m + A2n..(5)

WheredZmandi2ndenot e the malicious useros signal power and the

3. Primary user emulation attack(PUEA):

One of the major technical challenges regarding spectrum sensing is the problem of accurately distinguishing primawaisiser sig
from secondary user signals. In cognitive radio networks, primary users possess the priority to access the charseeiondaty
users must always relinquish access to the channel over to the primary user and ensure that no interference is gesesragdlyCon
if a primary user begins to transmit across a frequency band occupied by a secondary user, the seagasdaguirse to leave that
specific spectral band immediately. Conversely, when there is no primary user activity present within a frequency thage, all
secondary users possess equal opportunity to the unoccupied frequency channel (5). Basedrmipthistipere exists the potential
for malicious secondary users to mimic the spectral characteristics of the primary users in order to gain prioritythecegelEss
channels occupied by other secondary users. This scenario is referred totarahed aprimary user emulatio(PUE).

3.1PUE Example

In this network, there are three normal secondary users, named D1, D2 and D3. They are communicating with each other u
the fiwhite spacedo channel s. D1 aingdChdbriel 2aandkeD1 arsl D3hage usiniy £mannel B. At
this time, a malicious secondary udeg, a primary user emulator appears on Channel 3. Since this malicious secondary user mimic
the spectral characteristics of the primary users, D1 and D3 thahkhidre is a primary user transmitting on this channel. According
to the criteria of dynamic spectrum access network, D1 and D3 have to leave Channel 3 immediately. However, the other f
channels are both occupied by the other users right now, so thegptcind any other available channels to continue their
communication, making the connection terminated.

M =\
D1 | €«<—>| D2

C

\\\

Fig. 3. Primary user emulation attack functions
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3.2 Impact of PUE on DSA Networks
There are several outcomes that camberred by PUE attacks in a dynamic spectrum access network:

AUnstable Connections: A network is frequently attacked by a primary user emulator, the secondary users in this netwbavalways
to leave their current channels and seek new channels. HQwei® very likely that other channels are also occupied, so their
connections have to be terminated.

ASpectrum Undeutilization: The original purpose of dynamic spectrum access is to address the problem of spectrum scarcity caus
by FCCG®6s rtdimiakoeations pect

In DSA, the secondary users can temporarily borrow unoccupied licensed spectrum (6). However, if there are several prim
user emulators in the network; it is possible that all the available licensed channels are occupied by therorrealtB&) rcannot
find any channels to borrow. If it is the case, then the problem of spectrum scarcity is not solved at all.

ADenial of Service: When a secondary user wants to transmit some data, it has to go through a request and acknowleciEgament pre
However, if all the channels are occupied by the primary user emulators, the normal SU cannot even find a channektyusstid a r
so their service will be denied.

Alnterference with Primary Users: Although the PUE attacks are solely aimed at seams&tanand the primary user emulators are
supposed to obey the rule that they will not cause any interferences with the primary users. However, in a dynamic gpesgrum a
net wor k, the PU and SU exit i n t he essamampacton the aothers. Especiallg singe u
primary user emulators mimic the spectral characteristics of the primary users, their transmission power is usuallgrhipaeoth

the normal secondary users, so it can cause an interference with they pises.

It is noted that PUE is different from traditional jamming in wireless networks. The malicious users do not aim to caus
significant interference to the secondary users. The objective of the malicious users is to cause the secondary userthdo vaca
spectrum by having them believe that primary transmission is in progress. Thus, when PUE is successfully detectedatlye secon
users do not suffer degradation in the quality of their communication due to the transmission from the malicious users.

3.3 Classification of Attackers
Since the security problem caused by PUE attacks was identified, different types of PUE attacks have been studied (7).
We now introduce different types of PUE attackers associated with their classification criteria.

1 Selfish& Malicious AttackersA selfish attacker aims at stealing bandwidth from legitimate SUs for its own transmissions.

1 PowerFixed & PowerAdaptive AttackersThe ability to emulate the power levels of a primary signal is crucial for PUE
attackers, becauseost of the SUs employ an energy detection technique in spectrum sensing. A power fixed attacker use
an invariable predefined power level regardless of the actual transmitting power of the Pus and the surrounding rac
environment.

1 Static & Mobile Attackes: The location of a signal source is also a key characteristic to verify the identity of an attacker. A
static attacker has a fixed location that would not change in all round of attacks.

3.3.1 Impact of PUE attacks on CR Networks

The presence of PUEtatks causes a number of troubles problems for CR networks. The list of potential consequences of PL
attacks is:
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ABandwidth wasteThe ultimate objective of deploying CR networks is to address the spectrumutitidation that is caused by the
currentfixed spectrum usage policy.

By dynamically accessing the spectrum fAholesod are able t
attackers may steal the spectrum fiholesd from the SUs, | ea

AQoS degradationThe appearance of a PUE attack may severely degrade the Q@igyvice (QoS) of the CR network by
destroying the continuity of secondary services. For instance, a malicious attacker could disturding services and force the

SUs toconstantly change their operating spectrum bands. Frequent spectrum handoff will induce unsatisfying delay and jitter for 1
secondary services.

AConnection unreliabilitylf a real time secondary service is attacked by a PUE attacker and finds nilaveilannel when
performing spectrum handoff, the service has to be dropped. This real time service is then terminated due to the PME attack
principle, the secondary services in CR networks inherently have no guarantee that they will have stabkotadebecause of the
nature of dynamic spectrum access. The existence of PUE attacks significantly increases the connection unreliabilitywof«R ne

ADenial of ServiceConsider PUE attacks with high attacking frequency; then the attackers mayyaoany of the spectrum
opportunities. The SUs will have insufficient bandwidth for their transmissions, and hence, some of the SU services will |
interrupted. In the worst case, the CR network may even find no channels to set up a common controlochdelivaring the
control messages. As a consequence, the CR network will be suspended and unable to serve any SU. This is called {deaial of Se
(DoS) in CR networks.

Alnterference with the primary networRithough a PUE attacker is motivated toatthe bandwidth from the SUs, there exists the
chance that the attacker generates additional interference with the primary network.

4. DEFENCE AGAINST PUE ATTACK:

A reliable AESencrypted DTV scheme, in which an Ale8crypted reference signals, is produdéd used as the sync bytes of
each DTV data frame. With the help of this a shared secret between the transmitter and the receiver, the referencebsignal ce
regenerated at the receiver. It can then be used to accomplish precise detection of @dRhtwiZEhis proposal necessitates no
modification in hardware or system structure except of a-plmg AES chi p. 't can also be appl
diminish PUEA, and achieve efficient spectrum sharing.

In the DTV system, the generdt&ES encrypted reference signal is also used for synchronization purposes at the authorize
receivers. The proposed representation diminishes PUEA, enabling robust system operation, and guarantees resourceful spe
sharing. The efficiency of the propas approach is verified through both mathematical derivations. The PU generates a
pseudorandom AEBncrypted reference signal there by highlighting that synchronization is definite in the proposed model.

4.1. EVALUATION FOR PRIMARY USER DETECTION

The systen performance for primary user detection, undérandH1, through the evaluation of the false alarm Rtand the
miss detection probabilitm The false alarm ratef is the conditional probability that the primary user is considered to be present,
when it is actually absent,

Pf = Pr HIHO 8(6)

The miss detection probabiliBmis the conditional probability that the primary is considered to be absent, when it is present,

Pm = Pr(HO|H1)...(7)
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4.2 EVALUATION FOR MALICIOUS USER DETECTION

The systenperformance for primary user detection(6), undérandH1, through the evaluation #false Alarm Rate and Miss
Detection Probability for Malicious User Detection(F&fine P f0 andP f,1 as the false alarm rate whér 0 or U= 1, respectively,

Pf,0 = Pr( HO1| H00)..(8)

Pf,1

Pr( H11| H10)..(9)

The overall false alarm rate is given by:

Pf= POPf,0 + 1 PO Pf,18 (10)

wherd0 is the probability tha)=0, i.e.,

PO = (1 Pf)P4 = 0) + PmP(4 = 1)..(12)

Similarly, the miss detection probabilitiean be defined &m0 andPm.1, when the primary user is absent and present, respectively,
PmO= Pr(HOOHO1). ..(12)

Pm,1 = Pr(H10|H11)...(13)

The overall malicious node miss detection probability is defined as:

Pm = POPmM,0 + (1  PO) Pm,1é (14)

EVALUATION OF PUE ATTACK

14
12 False alarm rate p
10

8

6 Miss detection

4 probability pm

2

0

0 1 2 3

Fig. 4.Evaluation of primary user emulation attack.
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5. CONCLUSION
A reliable AESassisted DTV scheme was proposed for robust primary and secondary system operations under primary u

emulation attacks. In the proposed scheme, an-&it8ypted reference signalgenerated at the TV transmitter and used as the sync
bits of the DTV data frames. By allowing a shared secret between the transmitter and the receiver, the reference signal cat
regenerated at the receiver and be used to achieve accurate idemifi€atithorized primary users. Moreover, when combined with
the analysis on the autmrrelation of the received signal, the presence of the malicious user can be detected accurately no matter
primary user is present or not. The practically feasibtbénsense that it can effectively combat PUEA with no change in hardware or
system structure except of a plugn AES <chi p. Potentially, it can be appliec
spectrum sharing. It would be interesting to expPUHEA detection over each stland in multicarrier DTV systems.

REFERENCE:
[1] Ahmed Al ahmadi |, Ma i Abdel hakim, JianRen, and Tongtong Li

Radi o Networks Using AdvancAXQEAgpr7yH&l.i onSt andardol EEE | FS

[2) Deepa Pbdaanad y User Emul ati on Attack IRACSTHRHONWCjunevw2Rpm 318 Ne't
318.

[8] Ms . Shi kiEmalatiah &ttack in@ognitive Radio Networks: ASt@diRACST- IJCNWC,apfi 2014,pp. 16972,

[ 4] FCC, ASpectrum policy task force report, o Federal Comm
135, Nov. 2002.

[5] I. F. Akyildiz, W.-Y . Lee, M. C. Vuran, and S. Mohanty, i Newlrelessyener a
net wor ks :GompmituNetwe Int, JOComput. Telecommun.Netwal. 50,n0. 13, pp. 2122159, Sep. 2006

[ 6] M. Thanu, fiDetection of pri mary uPBrecrint.eaonfi CTesMay 20d2, mpi1605a ¢ k s
608.

[7]R.Chenand M. Par k, AEnsuring trustworthy speRmdc.r|BEER Workshap Netvg i n c
Technol. Softw.Defined Radio NetwSsep. 2006, pp. 11Q19.

[8] R.Chen,3M. Par k, and J. Reed, n Deifoenn saet taagcaki sn sitn pcrollgmaikSel.vues err
AreasCommun.vol. 26, no. 1, pp. 487, Jan. 2008.

[9] Z . Yuan, D. Niyat o, H. Li, and Z. Han, iDefense agai nsi|
informationin cognite r adi o nRrdcMEEE WGNCMar.i2011,pp. 59%604.

[10] Z. Jin, S. Anand, and K. P. Subbalakshmi, fDetecting pl
in Proc. IEEEInt. Conf. CommunJun. 2009, pp.ib.

[11] R. Chen, JM. Park, and J. H. Reed, "Defense againstprimary user emulation attacks in cognitive radio networks,"IEEE JI. c
Sel. Areas in Commun.: Spl. Issue on CognitiveRadio Theory and Applications, vol. 26, no. }3@pJask.,2008.

[12]z. Ji n, Mt.i dAantainrdg OPr i mary User Emul ation Attacks in Dynart
Mobile Computing and Communications Review, Volume 13, Number24g8b.

[13] S. Anand, Z. Jin, and K. P. Su b kesdmalatisnhatraicksin coghitive madiol y t i ¢ al
net woRrkosg .0, | EEESymposium of New Frontiers in,Obtpd0& mi ¢ SpecH

187 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

Harmonic Mitigation of a Solar FED Cascaded HBridge inverter using
Artificial Neutral Network

Priya.G, Ranani.G, Revathy.G
PG Scholar, Nandha Engineering College, Erode
Associate Professor, Nandha Engineering college, Erode

Assistant Professor, Erode Sengunthar Engineering College, Erode

Abstract- A concept of application of Artificial Neural Network (ANNQIf estimating switching angle in an 11 level full bridge
cascaded multilevel inverter with optimal pulse width modulation , which was powered by five varying dc input sourcegpaksbla
was connected to each cascaded invefer.a given modulatiomdex the optimal switching angles with lowest THD is generated
using trained neural network by replacing lagktable is proposed in this pap€he odd harmonics( 5,7,11) in the inverter is
eliminated by using the trained network. Theoretical condegpte been validated in simulation results using artificial neural network
technigue which shows the high performance and technical advantages of the developed system

keywords- Active power filter, distributed energy resour¢BERS), harmonics injectiomptimal pulse width modulation (OPWM),
selective harmonics compensation (SHC), Artificial Neural Network(ANN

INTRODUCTION

For implementations of medium and high power inverteesdevelopment of different types of distributed generation, such
as fuel cs, photo voltaics, and wind turbines, have provided. The switching losses and electromagnetic interferences caused
high dv/dt is problem arised in this type of system. Thus, to overcome these problems, selective harmonic elimination (SHE) bas
optimal PWM (OPWM) are used in multilevel inverters to minimise the switching frequency and the total harmonic distortion (THD
[1]7 [14].

Nowadays, multilevel power inverters are widely used in AC motor drives, uninterruptible AC power supplies (UPS)ltdmgh vo
and high power applications due to their lower switching frequency, lower switching losses, high voltage rating and lowe
electromagnetic interfaces (EMI) than conventional two level invertef8]1]ln most cases, low distortion sinusoidal outpoitage
waveforms are required with controllable magnitude and frequency. Numerous topologies and modulation strategies have b
introduced and studied extensively for utility and drive applications in the recent literatures. In the family of mutiesters,
topologies based on series connectelridges are particularly attractive because of their modularity and simplicity of control [1], [2].
Several switching algorithm such as pulse width modulation (PWM), Sinusoidal Pulse Width Modulation (Sspaddyector
modulation (SVM), selective harmonic eliminated pulse width modulation (SHEPWM) or prograwswetbrm pulse width
modulation (PWPWM) are applied extensively to control and determine switching angles to achieve the desired outpuf+bjtage [4
Among the mentioned techniques only SHE method is able to eliminate low order harmonics completely. In the SHE methc
mathematical techniques such as iterative methods or mathematical theory of resultant can be applied to calculate the optir
switching angels such that lower order dominant harmonics are eliminated [3], [4]. The application of ANN is recently growing i
power electronics and drives area. In the control ®addnverters, ANNs have been used in the voltage control of inverters for ac
motor drives. A feed forward ANN basically implements nonlinear wmuiput mapping. For any chosen objective function, the
optimal switching pattern depends on the desired modulation index.

In this paper, a new training algorithm is developed whialsed as an alternative for the switching angles-lgokable to
generate the optimum switching angles of multilevel inverters. The advantages of this method are simple control challiitg cont
the magnitude of output voltage continuously versus mdidalandexes and there is no need to any lookup table after training the
ANN. Without using a real time solution of nonlinear harmonic elimination equation, an ANN is trairkakafing the desired
switching angles given by solving of the harmonic @liamtion equation by the classical method, i.e., the Newton Raphson method.
Back Propagation training Algorithm (BPA) is most commonly used in the training stage. After the termination of thephaiséng
the obtained ANN can be used to generate theraorgequence of the inverter. The simulation results are presented
MATLAB/Simulink software package for a single phase selesel cascaded multilevel inverter to validate the accuracy of estimated
switching angles generated by proposed ANN system
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SELECTIVE HARMONIC ELIMINATION AND POWER GENERATION

A proposed model with the dlgvel cascade Hbridge (CHB) inverter and control is shown in Fig. 1. It has afiiNebridge series
conneced with five solar panels as its input dc supply that may have different voltage levels.

A. Solar Cell Modeling

A suitable model was designed to simulate the PV module that reflects the curves of the solar panel with relative €kactness.
singlediode model is shown in Fig. 2 to simulate the PV module under different irradiance and temperature levels. The suital
model becomes application dependent. The PV cell model used in this work is a more innate model based ondibdesioglle

(Fig. 2) From the PV module data sheets the inputs are utilisied. This model greatly reduce the modeling task once the iterations
nonlinear equations are solved. Equation (1) is the basic
sheet provides the parameters to edtw the unknowns

| =IPVT eV T 11T V+Rsl. ... (1)
Rp

where,

| -PV module output current;
V -PV module output voltage;
IPV- PV current;

lo -saturation current;

V. -thermal voltage

B. SHE and Unequal DC Sources
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The contents of the output voltage at infinite frequencies is shown in equation 2. The module Vodiie¢PV5 are associated to
their particular switching anglefii d5. This equation have only odd harmoni€he reason for that lies on the assumptions of wave
symmetry that cancels out the even components. The target harmonics can be capriciously set, a new data set can keerfeund, and
ANN can be trained for the system. The selection of target harmenitepend on the application requirements. Equation (2) is the
main equation and also the initial for SHE. The target harmonics in (2) will define the set of transcendental equatswiged. bt

is desired to solve (2) so

Y VvV
D

Fig. 2. PV cell singladiode model representation

maintained Snd the lowest harmonics (in this case, the 5th, 7th, 11th, and 13th) are cancel
Vabwt) =x x [4  (VPV1cosf 1)+ VPV2

n=157 11, .cosh .2)d VPV3
cosf .3+ VPV4cosh 4 VPV5 cosh .5)

Varying output voltages from many dc sources such as solar panel , fuel cells etc depends on varying sunlight intens
load, or other factors. Either aidic converter or the modulation index of the griterface inverter is used to regulate this dc voltage
in grid connection. For example, the solar panel output voltage may differ based on the amount of energy availabagyramga
the gridinterface system should be able to respond to this variatitine switching angles to keep the fundamental regulated at its
reference value and the lesvder harmonics minimized. The approach in this work is to maintain the fundamental at the desired leve
by means of choosing the low frequency switching anglé€2)ims shown in Fig. 1. This paper uses a nondeterministic approach to
solve for the angles instead of using an analytic method to determine the angles offline. This method gives solutioalytivate an
solution cannot proceed .

ANN

ANNSs are computi@onal models that were motivated by the biological neurons. It has a series of nodes with interconnections, f
input/output mapping the mathematical functions are used. Due to its flexibility to lead in its domain and outsiddl iasawark

with the nonlinear nature of the problem,the ANN is suitable. Although the data set presented to the ANN is not complete and not
combinations were obtained by the GA, the ANN has flexibility enough to interpolate and extrapolate the results. Bettasise of
features, it make ANNSs appropriate for problems commonly encountered in power electronics such as fault detection amd harme
detection. If it is propoerly trained the time consuming will be fast to run and parallelized easily.

The fundamental networks shown in Fig. 3. The network is multilayer with one input stage, two hidden layers, and one output layer
The computational model of a biological neuron is highlighted in Fig. 3, and the interconnections also shown in theltetwork
inputs are thdive voltage magnitudes measured at the terminals, and its output is the input for all the neurons in the next layer. Ez

neuronaj computes a weighted sum of ténputsVk, k=1, 2, . . ., n and generates an output as shown in
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aj=t gsi g (+bak Vk ...(3)
K=1

The output can be given by the tangent sigmoid of the final weighted sum that usually has a bias associated to it tbatsuerdn:
as an additional input.

A. knowledge From Data:
A network has to be found the desired output for the trained data and also should have the ability to simplify for points inside tl

hypercube space determined by the data. By updating the network weights according to given data will generalize data set ¢
helpful in learning for the computational neuron.

Input Layer Hidden Layers Quiput Layer
Fig. 3. Multilayer feedforward perceptron neural network model.
Performance is measured by calculating the nsepuare error (mse) as shown in 1p
e= 11 OxdVg? ..(d)
p i=1
where

p- number of training data entries;

y - ANN output vectorcurrent ANN output;

d - desired output vecteswitching angles.

To minimize the error obtained in (4) ,the ANN back propogation trgimilgorithm is used. A wettained ANN would output
switching angles that are very close to the desired values, giving an error near zero in (4), for a given set of igsuT kielegsired
switching angles are those that minimize the harmonic compmnent

B. SHE Data Set:

Based on Hbridge topology, the possible number of data set for ANN training is defioed twofull-bridge case (five levels) a
data set of four voltage levels for training, would generate a table of 42 rows. Intliiidge converter with ten points equally
spaced between 50 and 60 V, it may generate 105 different combinations. Instead of permutation the problem is facedtescombin
problem for reduce thsize of the data set. In this way, the data set can be greatbecedu

C. ANN Training:

The new data set was divided into three subsets: training, validation, and test. By using the scaled conjugate grétianthalgor
first subset of the ANN is trainned. A validation subset is used to stop the training to avenaligation. If the validation error starts

to increase, then results in over fitting data. A third subset is used to verify that the data are not poorly divideus\&tiendets a
low value in a different iteration than the validation and traininigsets, it might be an indication of poor data division. The
proportions adopted in this work were 55% for training, 30% for validation, and 15% for test. All the 32 different netarerks w
trained 50 times each, and their performance values are showg B Fhe ANN that was implemented was shown in Figs. 1 and 4
which is a feed forward multilayer acuity with one hidden layer of 20 neurons .1t is configured with- aimhlaultiplehidden layer
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ANNSs. The twehiddenlayer performance is shown in Fi§. The two hidden layer was chosen because of better performance,
training time, memorization, and learning ability.

LR
il “'{1’1“'{411[\:»‘&":»“ D

Fig. 5. ANN performance results for different numbers of hidden layer neurons

SIMULATION RESULTS:
The 5th, 7th, 11th and 13th harmosiare strongly suppressed it is cleared from the simulation result. The obtained switching angle
for various values of modulation index using ANN for 11 level inverter is shown in Table I.

Modulation Switching Angles
Index (M) d; (rad.) o (rad.) | ds;(rad.) | d,(rad.) ds (rad.)
0.6 0.0330 | 0.0665 0.5189 0.6717 | 0.7935
0.65 0.0423 | 0.1094 0.4929 0.6686 0.8402
0.7 0.0510 | 0.1494 0.4686 0.6658 0.8840
0.75 0.0591 | 0.1868 0.4458 0.6635 0.9249
0.8 0.0668 | 0.2216 0.4246 0.6615 0.9631
0.85 0.0740 | 0.2539 0.4048 0.6599 0.9988
0.9 0.0807 | 0.2840 0.3864 0.6586 1.0320
0.95 0.0870 | 0.3118 0.3692 0.6576 1.0630
1.0 0.0929 | 0.3377 0.3532 0.6568 1.0919

Table FSwitching angles generated by ANN fbl-level

The FFT spectrum for 1level inverters is shown in Fig. 6 respectively.
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— FFT analysis

Fundamental {(50Hz) = 65.4 , THD=8.79%

[N} w = m

Mag (% of Fundamental)

o

(=3 3
(5,

10 15 20 25 30
Harmonic order

Fig 6. FFT analysis of 11 level inverter

The THD analysis of Llevel inverter is shown in Fig. 7.

G-
8

?_
6 —-=
5.4
Ak
3+
2=
1-|-

500 10b0 1500 zc}m 2500 2doo 3&1}0 40&0 Adﬂﬂ
Fig.7. THD analysis of 11 levéhverter.
CONCLUSION:

In this paper, the ANN is proposed to solve the selective harmonics elimination problem in inverters. The multilevelusgdrte
generate staircase waveform by estimating the optimum switching angle using feed forward ewvwwet was successfully
demonstrated in this paper. The voltage control and harmonic suppression of selective set is successfully done bieakimqguhis
The switching angles for elevédavel inverter is calculated based on SHE strategy in ordealt@f the 5, 7,11 and 13 harmonics.
Then, an ANN is trained offline to reproduce these switching angles without constrain for any value of the modulatiéifténdiee.
training process it is enough to obtain the network for real time control. Sionlasults for a elevelevel inverter to authenticate
the accuracy of proposed approach to calculated the optimum switching angles which produce the lowest THD.
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Abstractd Multilevd inverters are extersively used in various voltage applications. Harmonic eliminaion in multil evel inverter
is acomplex optimization problem. A fresh nine levd hybrid multil evel inverter using harmonics elimination is presented in this
paper. This method involves less number of switches associated with more number of voltage levels. The stages with higher DC
link have more advantages like low commutation, reduced switching losss, increased effi ciency and low inpu stages with more
number of output levels. In this method the baderal foraging optimizaion technique BFO) algorithm is used to detemmine the
switching angles of the inverter. The proposed method employs multicarrier pulse width modulation technique, this eliminaed
harmonics component from inverter output. It can be easily implemented using a PIC micro controller. Simulation result reveals
the quality of feasible result.

Keywordss Hybrid multilevd inverter, Harmonics elimination, MCPWM), Bacterial Foraging Optimization (BFO).

I.INTRODUCTION

The harmonics elimination is widely utilized onultilevel inverters. Multilevel inverters are applicableawverage voltage
and high power applications becausetlddir less switching losses and high efficiency tbatinary inverters. fie desired output
voltage of thisinverter is synthesized from several levels of dc voltdjgsTo control the output voltage and reduce the undesired
harmonics, different sinusoidal pulse width modulat{®WM)[8] and spacerector PWM schemes are suggesfor multilevel
inverters; however, PWM techniques aret able to eliminate lowerder harmonics completelyAnother approach is to choose
switching angle$l] so thatspecific lower order dominant harmonics are suppreddad.method is known as harmio elimination.

Multiple harmonic elimination methods are usgdthe harmonic elimination technique in high poweerter$3]; it offers
enhanced operations at low switchifigquency while reducing cost and bulky size filters. Thaye been succesful adoped in
differert multil evel inverter topdogies [6],[7]. Numerical iterdive teciques, such as Newtoni Rap son method, are applied to
solve the harmonics probdem; however, such teciques nead agood initial guess that should be very close to the exad solution.
Although the Newtoni Rapson method works propety if a good initial guess is availabe, providing a good guess is very difficult
in most cases. This is becaise the seard spae of the harmonics prodem is unknown, and one does not know the solution is there
or not, in case if exists; this is the good initial guess or not. A systematic approab to solve the hammonics prodem based on
resutant theary method is proposed, where transcendental equations that describe the harmonics probdem are transformed into a
corresponding set of poynomial equations [1][2], [5]and then, resultant theay method is utilized to find al possble sets of
solutions for this equivalent probdem.

Another approach to contract to the harmormposblem is based on modestochastic search techniqussch as genetic
algorithm (GA) and particle swarwptimization (PSJB],[10], bacterial forage optimization (BF{9]. However, by increasing the
number of switching angleshe complexity of search space increases dramatiaalijboth the methods trap the local optima of
search space. @burse, the exact solution for the no. of switching angtescannot be calculated by evolutionary basgdrithms;
however, it can be said that as the numbeswitching angles increasealso decrease the findingptimum switching angles.
Recently, a new activearmonic elimination method is also proposeliminate higher order harmonics in multilevel invertérs.
this method, first, the switching angles to eliminatelttveer order hemonics of staircase voltage waveform agéculated, which is
called fundamental switchinfgequency method. Then, residual higher order harmare®liminated by additional PWM switching
patterns.Unfortunately, this method uses very high frequesejtching to eliminate higher order harmonics; alsmédeds a very
complicated control procedure to genetthite gate signals for power switches. Harmonic elimination

The main drawbacks of existing harmoniosthods are their mathematical complexity arel ieavycomputational loads,
resulting high cost of theardwareneeded for realime implementation. The last problemcemmonly circumvented by preliminary
off-line computation of the switching angles and the subsequreation[4] of lookup tables tde stored in theni cr ocontr o
internal memory for reaime fetching.In the following, Section Il deals with hybrichultilevel inverter, Section Ill describes the
determination of bacterial forging algorithms, and Sectdmmulticarrier pulse widthmodulation describes thgrocedure for the
firing angle. Section V shows somamulation results and deals with some analysis, v&eletion VI reports experimental results and
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their conclusion. Good agreement is noted among experimanthlsimulation radts, confirming the accuracy of thgroposed
technique.

II. HYBRID MULTILEVEL INVERTER

There are several topologies such as neutral ptmped or diode clamped multilevel inverter, flyingpacitor based
multilevel inverter, cascaded-btidge multileve inverter and hybrid Fbridge multilevelinverter. The main disadvantage of diode
clampedmultilevel inverter topology is restriction to the higbwer operation. The first topology introduced is siegies Hbridge
design|7],[12] in which several configrationshave been obtained. This topology consists of s@sger conversion cells which
form the cascaded Hbridgeultilevel inverter and power levels may be scaadily. An apparent disadvantage of this topology is the
requirement of large number @&folated voltage source3he proposed topology for multilevel inverter has highmber of steps
associated with low number of powawitches. In addition, for producing the levels at dgput voltage, a procedure for calculating
the required dwoltagesource is proposed. The advantage of the hyhrilfilevel inverter is modularized structure
The multilevel inverter has a general structurahaf hybrid multilevel inverter is shown in figure. 1. Eaafhthe separate voltage
source (1Vs, 2Vs, 4Vs) isomected in series with other sources via a special ciessibciated with it. Each stage of the circuit
consists ofonly one active switching element and one bypass dizalemake the output voltage as positive one with sel@rals
[12]. The basic opation of modified hybrid multilevehverter for producing the output voltage as +1Vdc ituto on the switch S1
(S2 and S3 turn off) and turning @2 (S1 and S3 turn off) for producing output voltageragdc. Similarly other levels can be
achieved byturning on the suitable switches at particular intervéissan be inferred that only one Hbridigeconnected to get both
positive and negativeolarity. The main advantage of modified hybmdultilevel inverter is high number of levels with reduced
numter of switches.

The Figure below shows the typical outpottage waveform of a Hybrid Multilevel Inverter withs@parate dc sources

Vo

TV¥de .
7 Vdc J

V1+V2+Vs !_r _l_

Ve o i e e e e e e LJ

v
Fig 1. Typical output waveform for Hybrid Multilevel
Inverter

Ill. BACTERIAL FORAGING OPTIMIZATION

Bacterial Foraginghlgorithm (BFA) wasplanned by Passino is inspired by the social foragittavior of Escherichia coli.
BFA has been widelpccepted as a global optimization algorithm of curietgrest for distributed optimization. BFA has already
drawn the attention foresearchers because of &fficiency in solving realvorld optimization problems irseveral application
domains. This optimization techniqigrelatively new to the family of natuiaspiredoptimization algorithmg9]. Soft computing
tools like Genet algorithm(GA) and Simulated Annealing have become stangesdedures for designing optimized antennas where
analytical optimization becomes tough and does provide satisfactory result. GA ruled several yearsdotenna optimization
problems. But srch for newcomputationally efficient algorithms to handt®mputationally large and complex problems are
continuing. Apart from the modification of GA ngvaradigms have been developed. These are Patidem Optimization (PSO),
Ant Colony Optimizationand Bacteria Foraging Algorithm (BFA). Among theBEA being the latest trend that is efficient in
optimizing parameters of the structures. Nowadays Bacteria Foragiigique is gaining importance in the optimizagaoblems.
Because

U  Philosophy saysiology provides highly automated, robust and effective organism
U  Search strategy of bacteria is salutary (like common fish) in nature
U Bacteria can sense, decide and act so adopts social foraging (foraging in groups)

Above all Search and optimal foragingaisionmakingof animals can be used for solving engineeprgpblems. To perform
social foraging an animal needsmmunication capabilities and it gaimdvantages that can exploit essentially the sermsipgbilities
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of the group, so that the group agangup onlarger prey, individuals can obtain protection frpnedators while in a group, and in a
certain sense thgroup can forage a type of collective intelligence.

Working Principle

In this algorithm, the population comprises ofet of individuals where each individual is calledtecterium. Bacteria
search for nutrients in a mannem@aximize energy obtained per unit tifae Individual bacterium also communicates with others by
sendingsignals.The flow chart shows the working of BFA optimizatialgorithm.

Lnitialization

Evaluation

Moving
Tumble / Swim

End of Life?

Fig 2. Flow chart (BFA algorithm)

A bacterium passes through the following phases dutsrgetime:

1. Chemotaxis

2. Swarming

3. Reproduction

4. EliminationDispersal
Chemotaxis:

The process, in which a bacterium movegdiing small steps whilsearching for nutrients, is callethemotaxis. The key

idea of BFOA is to mimic thehemotactic movement of virtual bacteria in the probksarch spa¢®]. During chemotaxis, a
bacterium moves ione of the two different manners: swim, or tumble. If baeterium changes its direction of motion, it is called
tumbling. If the bacterium moves ahead in the sdirection, it is called swimming. Whereas, if it changeglitection of motion, it
is called tumbling. Duringnovement, a bacterium aims at moviogvards a nutriengradient and tries to avoid noxious environment.
Generally a bacterium moves for a longer distancefiieadly environment. Leti(j, k, I) representgh bacterium ajth chemotactic,
kth reproduction andth eliminationdispersal stepC(i) is the size of the stepken in a random direction specified by the tumble

dig+ 21k, ) =di(, k1) + C(1)ad() Q)
Swarming:

An interesting group behavior has been obsefaedeveral species of bacteria including E. coli antyghimurium where
intricate and stable spattemporalpatterns (swarms) are formed by the cells in semisalident medium. A group of E. coli cells
arrangethemselves in interesting patterns around the nutgeadient. The cells release an attractant nameelrtasp,which helps
them to aggregate into groups and movea@gentric patterns of swarms with high bacterial dengitys celtto-cell signaling in E.
coli is termed aswarming.

Reproduction
When the bacteria get enough food for growtiey increas in length and in presence of suitatdenperature they break in
the middle to form an exaoéplica of itelf. This phenomenon inspired Passinantooduce an event of reproduction in BFOA. In the
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algorithm, the least healthy bacteria eventually didemmsch of the healthier bacteria (i.e., those with better fitnals®) split into
two bacteria, which are then placed in fzane location. In this way, the population size is kepistant. Thus, the reproduction step
consists of sortinghe bacterian the populatiord (i, k, I), /i, i = 1, ..., Sbased on their objective function valf(e (i, k, I)) and
eliminating half of them with the worst fitness. The remaining half will be duplicated as to maintain a fixed population size

Elimination and Dispersal

Gradual or sudden changes in the laalironment, where a bacterium population lives, wagur due to adverse situations
like rise in temperaturf8],[9]. Events may take place in such a way that all the badtesaegion may be killed or a gip may be
dispersed inta new location. To simulate this phenomenon in BF@#ne bacteria are liquidated at random with a very small
probability while the new replacements are randomiljalized over the search spajde3],[15].

IV.MULTICARRIER PWM TEC HNIQUE

Multicarrier PWM technique is the widelgdopted modulation strategy for multilevel inverter. Isimilar to that of the
sinusoidal PWM strategy except fihre fact that several carriers are ufet]. Multicarrier PWMis one in which several trigular
carrier signals areompared with one sinusoidal modulating signal. mbmber of carriers required to produce m level output ik
The reference waveform has peak to peak ampliddiden and a frequency fm .The reference is continuocsiyparedwith each of
the carrier signals and wheneube reference is greater than the carrier signal, pulgerieratefl1],[14]. Frequency modulation
ratio is defined as theatio of carrier frequency and modulating frequengmplitude modulation ratio is diefed as the ratio of
amplitude of modulating signal and amplitude of carsignals.

Types of Multicarrier PWM Method
There are a few types of the multicarrier PWM metHidtkre are,

1. Alternate Phase Opposition Disposition (APOD)
2. Phase Opposition Dispaisin (POD)
3. Phase Disposition (PD)

Alternate Phase Opposition Disposition (APOD)

The carrier waves have to be displaced fieanh other by 180 degrees alternately as shown in Fgumethis modulation,
the inverter switching frequencgnd the device swihing frequency is given by anekspectively. It was found and can be
implemented in altypes of multilevel inverter, but it is best suitable lIPC. It is do because each carrier signal can be related to
each semiconductor devices. It is not suitabledHB asthere is an uneven disturbance of power becauseveatital shift related to
each carrier and level toparticular bridge.

0.5

Amplitude

0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02
time
Fig 3. Alternate Phase Opposition Disposition PWM

Phase Opposition Disposition (POD)

The carrier waveform are inlgthase above anbelow the zero reference value; however there isdé&ffee phase shift
between the ones above and below zespectively as shown in figure 4
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Fig 4.Phase Opposition Disposition PWM
Phase Disposition (PD)
For the phase dispositiordhnique, a zero poiiig set as the reference point. The carrier signals are bet ito phase for
above and below reference point (zéne). Figure Sshow that the phase dispositiomlticarrier PWM
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Fig 5.Phase Disposition PWM

V.SIMULATION RESULT S

The simulation model of proposed systenshi®wn in the Figure.6The nine level hybrid multileveéhverter to validate the
computational results f@witching angles, a simulation is carried ouMATLAB/SIMULINK software tool for a nine levehybrid
multilevel inverter. The proposed method is ugedget sinusoidal waveform and reduced harmonics withimum number of
components. The three differentidput are used, It is in the order of V1, 2V1, 3V1. Giugout dc voltage are V1=60v, 2V1=120v,
3Vv1=180v. Therefore the efficiency of the multilevel inverterimereased. Soft computing method gives the switclingles. The
low order harmonics are reducsignificantly.

i

e el

EI«E{“
Fig 6.Simulation Diagram of Proposed System
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rultiple Harmonic Elimination in Hybrid RMultilevel Inverter
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Fig 7. Output waveform
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Fig 8. FFT Analysis of a nine Level Hybrid Inverter
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Fig 9. Percentage of Harmonio§ anine Level Hybrid Inverter

VI.CONCLUSION

In this paper, a nine level hybrid multilevel inverteuged to get sinusoidal waveform and also to increasefficency of
the inverter. The simulation results shownige level hybrid multilevel inverter have been illustratexsing MATLAB software.
Multilevel inverter is generallysed to obtain a high resolution and produces sieasoidal output waveform using reduced numbe
of switches and low switching losses. The harmeoadtiction is achieved to a greater extent than the otmerentional inverters. The
basic structure details angberating characteristics of hybrid multilevel invertemve been described by taking aenilevel
configurationand also extend the design flexibility. These propasedrol schemes have been demonstrated thrsinghlation.
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Abstractd In the past decades, the requirement in the health care field is rising rapidly, and therefore we needuippet
efficient monitoring systems for health care centers. In general, most of the hospitals, manual inspaéatienri order to collect the
records of patientds condition. Continuous and fr e deadsmot m
disadvantages like long measurement time, low monitor precision, and deployment of mpoevaramhis paper provides a fully
automated and wireless monitoring system.

In this paper, a wireless network is created for remotely monitoring of patient's health parameters like Temperaturearibea, He

Coma recovery and saline level indicationl &lese parameters are continuously measured using appropriate efficient low cost
modules, which are designed for each parameter. The measured data from the patients are transferred to a centraltatmmtoring s
via a Zigbee. In this a PC acts as a eehinonitoring station which runs LabVIEW for monitoring the parameters

Termsd RTOS, Wireless, Zidee, LabView, body monitoring, monitoring, patient monitoring
1. Introduction

In present scenario, patient health parameters are adopting rapidly. For implgnariomated measurements each
patient is given a dedicated system and does not works on centralized mode of operation. If a patient is admitted in IC
regress monitoring of health parameters is done but consider if a patient is admitted in a nodrhkrgaadvance
measurement systems doesndét exist. I n such cases nur
certain interval of time, During this manual measurement there is chance of missing the accuracy during to inefficie
nurses, the measurement records which taken by nurses are can be analyzed by doctors as reference of disease dial
I f the measurement goes wrong the diagnosis fails or
manpower, but alsaggregation, query analysis to measurement result is miscellaneous, as well as cannot feedback
time when patient appears special condition, which can cause delay of treatment time. Through analysis we can see
kind of style has bigger limitationespecially, to those patients with infectious diseases, monitoring personnel is
inconvenience to contact.

So, aiming to this problem, by sensor technology, single chip microprocessor technology, etc., we design a wirel
remote monitoring system. This syem uses wireless communication (Bige) technology, which eliminates the manual
measurements. Monitoring of each patient-system in real time, as well as communicating with central monitoring station, we can
increase work efficiency, and data reliiij etc

2. SYSTEM ANALYSIS

2.1 EXISTING SYSTEMS

In this chapter we have mentioned the existing and proposed system as follows
2.1.1 InHome Wireless Monitoring Of Physiological Data for Heart Failure Patients

This system proposes an integrated systend(ere and software) for retime, wireless, remote acquisition of cardiac and other
physiologic information from HF patients while in the home environment. Transducers for measurement of electrocardiogram (ECC(
heart rate variability (HRV), acousticabth are embedded into patient clothing for unobtrusive monitoring for early, sensitive
detection of changes in physiologic status. Sampling rate for this system is 1 kHz per channel. Signal conditioningnésd perfor
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hardware by the patient wearable syst after which information is wirelessly transmitted to a central server located elsewhere in the
home for signal processing, data storage, and data trending. The dynamic frequency ranges for the ECG and heart soends (HS
0.05160 Hz and 38.350 Hz, espectively. The rangef-operation for the current patiewearable physiologic data capture design is
100+10 feet with direct linef-sight to the home server station. Weight measurements are obtained directly bhdheeimedical
server using a digitescale. Physiologic information (ECG, HRV, HS, and weight) are dynamically analyzed using a combination of
the LabVIEW (National Instruments, Inc.; Austin, TX) and MATLAB (MathWorks, Inc.; Inc

Natick, MA) software strategies. Softwabased algorithms dett outof-normal or alarm conditions for HR and weight as defined by
the health care provider, information critical for HF patients. Health care professionals can remotely access vitahgata/éat
management of heart failure.

2.1.2A wireless surfa@ electromyography system

Surface electromyography (SEMG) systems are utilized throughout the medical industry to study abnormal electrical duogivity of
human muscle. Historically, SEMG systems employ surface (skin) mounted sensors that transro#l elertadle data to a computer
base via an umbilical cord. A typical SEMG analysis may exercise multiple sensors, each representing a unique data char
positioned about the patient's body. Data transmission cables are linked between the surface emsanteddes and a backpack
worn by the patient. As the number of sensors increases, the patient's freedom of mobility decreases due to the leaptbyg data
linked between the surface sensors and the backpack-drahhel wireless SEMG system has beevetbped based on the ZigBee
wireless standard. The system includescHdnnels, each consisting of a wireless ZigBee transmitting modem,-béin 8
microcontroller, a lowpass filter and a pramplifier. All channels stream data to a central computer viaedess receiving modem
attached directly to the computer. The data is displayed to the user through graphical development software called ltebView.
wireless surface electromyography (WSEMG) system successfully transmits reliable electrical mustriend#te patient to a
central computer. The wireless EMG system offers an attractive alternative to traditional wired surface electromyogeaphpsyst
patient mobility is less compromised

2.1.3 Automatic Mental Health Assistant: Monitoring and Measuring Nonverbal Behavior of the Crew During LongTerm
Missions

This system presents a method for monitoring the mental state of small isolated crews durtegniomgssions (such as space
mission, polar expeditions, submarine crews, meteorological statioth®ta.) The research is done as a part of Automatic Mental
Health Assistant (AMHA) project which aims to develop set of techniques for automatic measuring @fniditister personal states

in working groups. The method is focused on those aspectsychgiegical and sociological states that are crucial for the
performance of the crew. In particular, we focus on measuring of emotional stress, initial signs of conflicts, trustityanad abi
collaborate. The developed method is also currently testeddge of a webased platform.

2.1.4 DRAWBACKS

The above mentioned three systems were having some drawbacks as follows
Any one of the parameter is taken and measured

Long measurement time

Low monitor precision

Difficulty in monitoring patient

connection ofmany instruments are tedious process

difficulty in monitoring patient body temperature by thermometer

Heart beat is measured manually.
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Como patients should be monitored closely in person
No indication for saline level
2.2 PROPOSED SYSTEM

This paper usea wireless medium for communication between-syftem and main monitoring station. In this system five
parameters are measured.

Body temperature

Saline level indication
Comma level indication
Heartbeat counter

EMG (Electro Myo Gram)
ECG (Electro Cardio am)

These parameters will be measured for a specific interval of time continuously and these data will be collected by timg maimito
system. Now the data will be sent from system to the main monitoring station via Zige network. The data willebfetched by

the software (LABVIEW) and the data will be processed by software. If the parameter goes beyond the predefined valués at onc
sends an SMS to the concerned doctor that the patient is in serious stage.

The block is as follows

> TEMP |::>[ ADC | L:>[ scu I —>

SENSOR

|:‘>| IR Tx ]:>| IR Rx Je—=> [ Amplifier  JT——>

1 Microcantroller
Patient ported with RTOS
— Electrode :>| AMP 1 I:){ AMP 2 ] =]
(ECG)

» | Electrode ||:>I AMP 1 I::>| AMP 2 |:>

(EMG)

Zig-bee
Zig-bee
LabviEw

Fig 2.1 Systen Block Diagram
2.2.1 ADVANTAGES
Eliminates the manual system measurements and monitoring processes
Temperature measurement has high accuracy as LM35 is used
The patient status is sent effectively to the doctor via SMS
Very instantly the status of the patt is monitored with high accuracy
All the parameters are embedded in to single system which easy to handle by a normal person

2.3 FEASIBILITY STUDY
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In our analysis the methodology we use is more feasible than the existing methods of measuring thegapanameters
2.3.1 ECONOMICAL FEASIBILITY

The existing methods are not so cheaper because it has many disadvantages like all systems are being designed for mea:
a specific parameter only. The systems which are existing today are also soAmdtihese systems must be stored in a certain
temperature for a perfect working. So, for the maintaining of these system air conditioners will be used this consunhestrcitgh e
and we have to pay for electricity board a lot.

2.3.2 OPERATIONAL FEASIBIL ITY

When compared with the existing methods the proposed system is not as complex as the existing methods because no m:
operations are carried out. All the equipment will be controlled from a pc by software. No manual attention is needwed until t
emepgency alarm rings. And an alert SMS is sent to the concerned doctor. For that we have to simply feed the mobile numbet
doctor. And if anything badly occurs it will inform through a message to doctor.

2.3.3 TECHNICAL FEASIBILITY

The existing methods muktive a trained person to operate that system any one cannot operate the easily. If problem comes to u
end it is not easy to solve. In our system it is very easy to operate and ordinary person who know to operate a pedie operat
software very eagjlfor monitoring purpose.

3 SOFTWARE DESCRIPTION
We are using two software in our paper they are explained below as follows
3.1 NI LabVIEW

LabVIEW (Laboratory Virtual Instrumentation Engineering Workbench) is a platform and a development environmerisdat a
programming language from National Instruments. The purpose of such programming is to automate the usage of decicision mal
and measuring equipment in a laboratory setup. The graphical language named "G" was originally released for the Apple M\
systems, LabVIEW is commonly used for data acquisition, complex processing, instrument control, industrial automatioa etc.. or
various platforms including Microsoft Windows, UNIX, Linux, and Mac OS X. The recent versions of LabVIEW provides more
featuresand interface modules.

4. Paper Descriptions

4.1 PROBLEM DEFINITION

Long measurement time

Low monitor precision

Difficulty in automatic monitoring patient

connection of many instruments are tedious process
difficulty in monitoring patient body temperatubg thermometer
Heart beat is measured manually

Como patients should be monitored closely in person

No indication for saline level

=8 =4 =48 -4 -8 _-8 -89

4.2 OVERVIEW OF THE PAPER

Now-a-days every instrument is automated. In medical field also the automation is developingpigisy Large hospital and
medical research centre are adopting towards automation. But the cost implementing automated systems is very hugati€ot each p
an individual monitoring system should kept.
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This drastically increases the implementing costalsad the system occupied space. To overcome this problem this paper has beel
framed with methodologies which can be used for this monitoring system.

This paper presents a wireless patient body monitoring system in whidie&igs used for wireless comnication. The sub
systems are integrated with main monitoring server with a mesh network formed usbepZigmmunicatiort.3 MSP430F5438

MSP430F4538 microcontroller comes under MSP430 family of ultrplower microcontrollers which is a product of Texas
Instruments. This device consists of several different sets of peripherals targeted for various applications. Theeasthpfemntigrfive
modes. These are optimized to extended battery life in portable high precision monitoring and control applibtiorierocontroller
has a powerful 1:8it RISC CPU and constant generators that can produce maximum code efficiency.

The digitally controlled oscillator (DCO) allows the microcontroller wakefrom lowpower modes to active high performance
mode in mili-seconds. The MSP430F5438 microcontrollers are integrated with a high performanceadaitgl (A/D) converter,
universal serial communication interfaces (USCI), thredifl@imers, reatime clock module with alarm capabilities, hardware
multiplier, DMA and up to 87 1/O pins.

Applications includes analog and digital sensor systems,digital timers, digital motor control, thermostats,
hand-held meters, remote controls, etc.

4.4GSM moDEM (900/1800VIH z)

GSM Modem can accept any GSM network apar SIM card and act just like a mobile phone with its own unique mobile number.
The advantage of using this modem will be that you can use its RS232 port to communicate and develop embedded applicat
Applications includes SMS Control, data transfemote control and logging can be developed easily.

This modem can either be connected to PC serial port directly or to any microcontroller through RS232. It can be udid)for sen
and receiving SMS and calls. It can be used in GPRS mode to interfadateihet and perform applications for data logging, decision
making and control. In GPRS mode you can also connect to any remote FTP server and upload files for data logging.

This modem is a plug and play highly flexible quad band SIM900A GSM moderirfrt and easy integration to RS232
applications.
4.4.1 Applications

SMS based Remote Control & Alerts
Security Applications
Sensor Monitoring
GPRS Mode Remote Data Logging
4.4.2 Features
9 Status of Modem Indicated by LED
I Simple to Use & Low Cost
1 On boardswitching type power supply regulator
1 RS232 output
4.5 MicroC/OS Il (uCOS II)

e C/ OB acompletely real i me , portabl e, preempti ve, R O Mlaib wrien in &4NSAC a b |
and contains a small portion of assembly | anguage-lllaplden t o
ported to different processor architectures.

eC/O8% is based ohi m&€/ KOS, ndlhet Retalwas first created. Mi |1
e C/ -0 B all kinds of applications, such as cameras, highway telephonéaadls, avionics, higbnd audio equipment, medical
instruments, musical instruments, network adapters, ATM machines, industrial robots, engine controls, and more. Nuragesus coll
and universities hav dltodeach students abdidattid sgsEmsa nd € C/ OS

eC/O8% is upward compatible with €C/0OS wv1.11 (the |l ast re
currently having an application t hat -llL.rAl of she seiviteh (e.g fahttiGnScalls)i t
provided by €C/ OS have been saved for back . You maytpthehowe
new filenames.

=A =4 =4 =4

4.5.1 Features

1 Portable
1 ROMable
1 Scalable
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Preemptive

Multitasking

Deterministic Exection times
Task Stacks

Interrupt Management
Robust and Reliable

= =4 =4 -8 -8 9

4.4 PAPER SNAPS

4.4.1 PaTIENT SDE CIRCUIT

442 PCSIDE CIRCUIT
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443 PCLABVIEW SNAP

5 CONCLUSION

The patient body monitoring system implemented with RTOS gives promising results than the other conveetiwds. It
works effectively in term of automated systems compared to the existing method. However, it has room for improvemerdj@cthis
In the future, the system will be intergrated with WWW (World Wide Web). so, that patient data can be acezsatetnet from any
part of the world. As a result, medical prescriptions and precautions can be made easier. In a nutshell, this prdjepbtertighfor
application purposes in ICU monitoring.
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Abstractd The major Objective of simulating the radio propagation channedssististantiate the design and performance of wireless
communication systems. In the early stage of analysis and performance of wireless transceiver design fading chanrep&iysilator

a vital role. The software simulators are painless to design, wherarimus hardware simulators have been proved that they offer
distinct speed over software based simulators. Rayleigh and Rician fading channels have been achieved by now using f
programmable gate arrays, hardwhesed simulators of Nakagami fadingaanels have perceived distant less attention. Hence this
paper considers the implementation of Nakagami fading simulator on single field programmable gate array.

Keywordss Field Programmable gate arrays, fading channels, channel simulators, Raylé@igh Ricdian fading, Nakagami fading,
software simulation, Hardware Simulation

INTRODUCTION

Wirelesscommunication systems is used to operate over radio channels for a different types of environmental and differe
states of weather , it is difficulbtthe prototypelesigning of a modern wireless communication system . Good voice quality and fault
less and eminentate data transmission are the basic prerequisites of good wireless communications system. In order to meet all th
system specificati®) it must be able to yield better results in divergent environments where the radio propagation characteristics ve
considerably. In order to check the system performance we go for analysis simulation, prototyping and testing. Bug {v®testn
a wireless communication system is a laborious process.

Simulationis a strikingly powerful tool widely adopted in virtually all fields of science to help develop a better understanding of
some phenomenon under investigation. In engineering, it is usedhstance, to successfully test equipment, Algorithms, and
techniques, and, to some extent and whenever applicable, to avoid or minimioetisuening, costly, and inexhaustible field trials.
Wireless communications are no exception and in this challenijety, and unkind area, with systems becoming increasingly more
complex, both industry and academy engage themselves in developing simulators. Simulators for wireless communications aln
certainly include a block for the fading channel. The fadingwobhcan be described by a number of models, and among those
available, the general models, namely the Gaussian, Rayleigh, Rician and Nakagami distributions have been applied tb model
simulate a variety of different[1].Henceforth we go for channel Ktmn. Simulation plays a prominent role in wireless
communication systems design and substantiation, in order to evaluate the prior verification and depiction of wirelgsertransc
designs fading channel simulators are used [2].The advent of simuilatibat it gives less expensive testing of designs. As the
software Simulation of fading channels is simple to evolve the harelvesexd simulators have been. Exhibited distinct orders of
magnitude of speedp over softwarebased fading channel simulagoiThe Speed is an especially important Factor at the time of
simulating different fading scenarios which were supported by recent Wireless standards Compared to a software compilati
hardware compilation process is less stretchable, since each chahgesystem requires the synthesis of the design from a Register
Transfer Level (RTL) model and the place route operations on the FPGA [2]. But, once this is done, the simulation eaveryn at
high speed and precise BER evaluation can be obtainede3tieg, verification and evaluation of wireless systems is an important
but challenging endeavour. Such lemmning simulations are an ideal target for FPGA. But the Hardware channel simulators are
desirable to test baseband processing units for penfmer@nalysis, and also for system design and verification [1]

IMPORTANCE OF NAKAGAMI FADING

The wireless environment is highly unstable and fading is due to multipath propagation. Multipath propagation leads to ray
fluctuations of the phase and amptlituof the signal. The presence of reflectors in the environment surrounding a transmitter anc
receiver create multiple paths that a transmitted signal can traverse. As a result, the receiver sees the superpdgjilercopies!
of the transmitted sigil, each traversing a different path. Each signal copy will experience differences in attenuation, delay and pha
shift while travelling from the source to the receiver [3]. Fading (setale signal power fluctuations) is a fundamental characteristic
of wireless channels. Due to the existence of a great variety of fading environments, several statistical distributioresrhave b
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proposed for channel modelling of fading envelopes under-gont longterm, and mixed fading conditions. Shtetm fading
models include the weknown Rayleigh, Rice, Hoyt, and Nakagami [3] Among of these distributions exists that well describe the
statistics of the mobile radio signal the Nakagadfistribution has been given a special attention for its ease of manipudatiovide

range of applicability. More importantly, the Nakagauistribution has been found to be a very good fitting for the mobile radio
channel [7]

The Nakagamim distribution has founded many applications in technical sciences. It has been shextertsjve empirical
measurement that this distribution is an appropriate model for radio links this kind of distribution has been used igineaTingn
applications statistical distribution which can accurately model a variety of fading environméats greater flexibility in matching
some empirical data than the Rayleigh, Lognormal or Rice distributions owing to its characterization of the receivetesignal. T
Nakagami fading is known to be a special case of Rayleigh fading and it possesses gaodrelation properties. This is used to
study the moderate to severe fading channels using distinct values of parameter m. the Nakagami fading is similar ttadtagleigh
when the value of m=1The augmentation of numerous Raylefglding signals whie were independent and identically distributed
(i.i.d.) yields a signal with Nakagami distributed amplitude [3]. The Nakagami distribution matches some empirical datzsabette
other distributions. In order to analyze the stats and ability of fadingnehamvironment in complicate media like urban
environment, we go for thdakagami distribution [7]

DESIGN APPROACH OF NAKAGAMI FADING CHANN EL SIMULATOR

In order to generate Nakagami variates first we generates a correlated Rayleigh vadafés aardware model
first generates correlated Rayleigh fading variates and then a sequence of logarithmic and linear domain. [1]
Segmentations along with piewgse linear approximations is used to precisely implement the nonlinear numerical
functionsused to transform the correlated Rayleigh fading process into Nakagarates [1]. In order to generate the
Rayleigh Variates from Rayleigh variate generator. In distinct types of variate generators can be yielded from the unifor
random number generaso To hatch the random numbers we use LFSR (Linear feedback shift register).Here LFSR is
used as a Random number generator.

GENERATION OF RANDOM NUMBERS USING LFSR

Random numbers are generated by various methods. The two types of generators tesetbfo number generation are
pseudo random number generator (PRMGJ True random number generator (TRNG). The numbers generatesh@oenbecause
no polynomiali time algorithm can describe the relation amongst the different numbers of the sequenberd\generated by true
random number generator (TRNG) or cryptographically secure pseudo random number generator (CSPRNG). The sources
randomness in TRNG are physical phenomena like lightning, radioactive decay, thermal noise etc. The source refsgntom
CSPRNG is the algorithm on which it is based.

A linear feedback shift register (LFSR) is a shift register whose input bit is a linear function of its previous statdy Tiheao
function of single bits is xor, thus it is a shift register whivgeit bit is driven by the exclusivar (xor) of some bits of the overall
shift register value [5]

-oq_l—lo al2o a2—o altlo aF>{o al8lo a}’{o a

7 —8—-DQ90Q_1Q<DQ1|DQ12
I— > ‘~:::- ’—< > ‘»~\.- |—< > ‘—c l— > — — — —t —>
===

CLK

Fig.1. Schematic of 1Bit LFSR [4]
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Here we are using 18it LFSR hence the number of random variables generated =4k (i.e.4096 numbers) In ordeate tiene
LFSR with large sequence we have to opt appropriate feedback polynomial which was presented by Xilinx. The construdiiion of 12
LFSR using simple D flip flops is as shown in Fig.1.

GENERATION OF RAYLEIGH VARIABLES

The generation of differenttgps of random number by wusing LFSRO6s is shov
variables from uniform random number generator Box Muller algorithm and Inverse transformation method plays a vitad role. Tl
conclusion of Box Muller algorithm ias follows [6].If U1 and U2 are two random variables of interval(0,1) then consult the two
random variables X1,X2 such that [6]

X1=U 2& YL cos2" "2 (1)
X2=0 2In YLsin 2" "Y2 )

Then (X1, X2) were the duo of random variables whalofvs Normal distribution with zero mean and unit variance. Coming to the
architectural design uniform random numbers were generatedhyil? L FSR&s t hen | ook up tabl e |
the values of X1 and X2. As the LFSR yachted@éfgnhdom numbers [4]

The LUT uses 4 RAMG6s such that each ®iAfdreachexpression pHnhevdlactole !
sigma is the variance ) of the Rayleigh distribution. The non restoring divider is used to divide the Value of X2 with the value of
lambda (&) to yield the exponenti al di stribution. TfedmoRayl
comgdex number (ct+ jcg) with two variates cand ¢ having zero mean and Equal variance. Such that the valygisfnodulus of the
complex number [2]

sin2ZmU2
12 bit LFSR

Uniform distribution

'

Ul LUT MNormal distribution

circuit MUL >

12 bit LFSR *ZInEU:I
uz

Exponential

a Non sistribution
>>1 9
a N restoring
divider
Rayleigh
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—> MuL >

| Lamda(i) I

clk | sigma(o) |— J

Fig2. Architecture of distinct random number generators [4]
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DESIGN OF NAKAGAMI FADING CHANNEL SIMRULAT

)

Rayleigh
Variate
Generator

—

Fig.3. Nakagami variate Generator [1]

A high-level block diagram of Nakagami variate generator is shown in above figure. First the Rayleigh Variate Generator bloc
generates a sequence of zarean unitvariance Complex Gaussian random variates + jc, and the Squared envelopg rfrom
the corresponding Rayleigh process is calculated gs=cf +c,” Then the transfer function g} is approximated in [1] and the-in
phase and quadrature components are found by multiplying the Tramsféon by ¢ and grespectively

GENERATION OF NAKAGAMI VARIATES

A uniform random variable U can be transformed into a Nakagemdom variable yusing he nonlinear transformation of its
ICDF as in below equation [1].

nn=Fy (V) ®)

Fnv'is the inverse Nakagarslf in this process first Rayleigh RVs with the desired ACF are generated. A sequence of Rayleigf
random variatesgrcan be transformed into samples with a uniform distribution andatime ACF between samples using the inverse
CDF transformation [1].

rR2

U=Fe(rR)=1 e 27 @)
Then the uniform random variates transform into Nakagami variates using Eq.3. A useful rational proportional approximation fo

Fn (V) is proposed as follows [1]

1 w4 Y +6p(Y) 2+ dg (TS
RU) Y+ 2 (5)

1

where ) = & = (6)

For a given value of m, the five coefficients,a,,a,b; and b are calculated to minimize the approximation error. Suitable
coefficient valuesdr different values of m [7]. Now the generated Nakagami variates are

=9 (R) * (ci+ jco) (@)

rR2

1 P4
Where the transfer function gsfy = Fu 7 e 20) (8)

I'R2
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RESULTS AND SIMULATIONS

This architecture of randomumber generator was implemented and Nakagami variate generators are practically in Xilinx ISE
The following shows the practical results of various random number generators, LFSR and Nakagami Variate Generator. T
complete architecture design was impleteel on Xilinx. The results of simulation for the values of sigma=2 are observed in Fig.4
and Fig.5 It is clear from the simulation results that all the numbers for all distributions are generated in everylelock cyc

A bufferi[4:0]
M pseu_rand[4:0]

; templ
temp2
temp3

bt
nac_inu_cdf

nacagami

Fig5. Simulation results of Rayleigh and Nakagami random variate generators.

Comparision of Theoritical and Practical Nakagami PDF

— < software simulation
1.2 . —<—— hardware simulation

Nakagami POF

o / ;% =V=" = — —

o o.5 a 1.5 2 2.5 3 3.5 4
r

Fig.6. the contrast between standard Nakagami pdf and simulated pdf

The Fig.6 shows the similarity between the Hardware simulated Nakagami pdf and the standarchiNaKaga
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CONCLUSION

This discussion presents the study of the design approach of sophisticated and adequate performance of random varigte gene
with accurate Nakagami distributions along withkagami fading channel simulator .In order to study andsitigate the wireless
communications systems thoroughly we use these both Rayleigh and Nakagami distributions. The Rayleigh variates are gener
from the uniform Random number generator. Her e wehe esulss ofl F S
Box Muller algorithm to the Look up Table (LUT) circuits and using the value of sigma and Rayleigh variates are generated. Tl
Nakagami simulator proposed here transforms the time correlated Rayleigh variates to Nakagami variates.
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ABSTRACT -l t is widely recognized that todaydés demands
characterized on the world wide basis by an increasing variety of systenmationis . This calls for the development
and use of computer programs for designing such systems quickly and accuratelly .

An important reason for using computeaided design, (CAD) of integrated in the design of MPTS is that, offers the
opportunity todevelop components, units and drives, constructing the MPTS. It is goal of the CAD of MPTS, not only t
automated the design of these components and drive units individually, but also to automated the design of the integr
MPTS as a whole. This work gaosed expert system of CAD of MPTS should be designed in a modular way in order tc
make it applicable both in an integrated form as in a stand alone mode . which is capable to choose the suitable units
drives constructing the MPTS according to thespecified design data and design them .

KEY WORDS

Computer- aided design (CAD), computeraided manufacturing (CAM), integrated systems (IS), computer integrated
design, (CID), computer aided construction (CACON), computeaided calculation (CACA), computer- aided data
program (CADA, speed ratio (SR), machine design, and mechanical power transmission system, (MPTS).

INTRODUCTION

In general, the Mechanical Power Transmission System, MPTS, is used in many fields to fulfill the requirkéenedts o
by the industrial as well as civilian or military applications as to transmit the mechanical power from the prime move
(PM), as the power source to the load, as the power consumer, see.Fig . (1)

Mechanical |_]——

FromPM Power

- 5 ..
Transmis<inn

Fig . (1) Functional location of the mechanical power transmission system
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The mechanical power transmission system may be a single unit; Belt,

Chain, Gear Drive, or as a combination from these different types of drives and others . Gears are thke essel
components in the general area of power transmission in spite of using Belts, Chains or sometimes Couplings to tran
the power according to the prespecified design data, namely the center distance, the speed ratio and the angle betwe
input andoutput shafts . One should carefully evaluate the merits and disadvantages of gear drives as compared to
and chain drives before incorporating either into a mechanical power transmission system .

Design work is a process of translating the origaescription of yet nonexisting equipment into a form defining how
this can be built. The design process involving mamachine interaction is referred to as Computéided Design.
CAD/CAM has been uitilized in engineering practice in many ways dnafudrafting, design, simulation, analysis and
manufacturig [1]. Generally, CAD is the use of the computer to do the following jobs :

- Designing of machine and structural elements,
- Optimizing the design and modifying it in a relatively very small timith an easy way, and

- Modeling and simulation of a system.

For many people, -AhdedobDesi gnCémponéuse up an i mage
terminal creating and analyzing the physical behaviour of new desigrgeréerming their corresponding calculations,
while this is certainly an important or even indespensible application, this type of activity represents a relatively sm
fraction of all computer related work in mechanical design and in fact does littheptci the most critical problem
facing most designers; namely the synthesis, analysis, construction and design of the MPTS feedirgaatsiltivith
mechanical power from a PM. It has been asserted that engineering systems may be modeled as modeias suitisys
identifiable inputs and outputs to be interconnected in network fashion. Mathematical concepts of this type are studiec
graph- theory . It is not surprising therefore, to see substantial use of graoretical concepts as computer aided
design of integrated systems, CAD of IS, and it seems natural to use gitlygloretical concepts as basis for
understanding the data structure of any MPTS. It is the goal of the CAD of MPTS not only to automate the design of th
components and drive usiindividually, but also to automate the design of the integrated MPTS.

This system should not only enable the user to solve special design problems, but also include data and algorit
necessary for different purposes . CAD of MPTS should, thereferéebigned in a modular way in order to make it
applicable both in an integrated form as in a stand alone mode .

For this reason, a CAD program has been developed as an expert system, ES. The developed expert system to c
mechanical power transmissigystems is capable to choose the suitable units or drives, which are necessary to be usec
a mechanical power transmission system according to the prespecified design data, namely the power to be transm
single, or multi speed ratios, center digta and the angle between the input and output shafts in the drive, see Fig. (2)
Also, the presented expert system solves the design problem of gear boxes throughpaties, speed stage analysis
and finally through geometrical analysis and checkutatons for tooth root and surface strength against bending and
wear failure respectively for each gear stage in the gear box under investigation .
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Design data
| |
Powe to be . :
Analysis and desig!
[ |
Suitable units o
Layout of input drives included i
the MPTS
) N ) N
Constant or
Speed of the .
) variable speed
input shdts
~D
~—— An expert systerr ~—
f* for the
‘ No. of design
Speed or speeds
P P data for the
tha ninitniit chaft necessary Stag€
A
Center distance Specifications fc
between input each geastage

and output shaft

Operating
conditions

Fig . (2) An Expert System for Design of Mechanical Power Transmission Systé&yaEST S
AUTOMATION OF THE DESIGN PROCESS

An important reason for using CAD of multioads MPTS is that it offers the opportunity to develop the components,
units, and drives necessary for this respective MPTS . In the conventional design of such transyst=ios) the
synthesis and analysis as well as the MPTS construction were carried out by the designer . And as we know, this was
time consuming and involved duplication of effort by design personnel . The most effective way to improve the synthes
analysis, construction and design of the suitable components particularly for the ioatts MPTS is to completely
eliminate the interactive componesglection from the CAD of the mukiloads MPTS by selecting these components
suitably and entirelyoy the computer using an overall program aimed at atomizing the requisition cycle of the multi
loads MPTS. The maximum benefit of CAD of mulloads MPTS is only possible by an integration of the synthesis,
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analysis, construction and design of thiéadale components necessary for this MPTS . This work presents a methodology
for automatically performing the complete design process for mlioiids MPTS from the loads data Matrix, which can
select, construct and design the suitable mechanical comgoimethis MPTS satisfying both loads layout and speed
requirements without any human intervention . Computer Integrated Design, CID, systems have emerged as a meat
upgrading the complete design process; synthesis, analysis, construction and @aesigtions, to assist the design
personnel to improve the overall design process . CACON / CACAL implies an integrated process where the compt
technology is incorporated in the construction and design of mlaldds MPTS .

The system should not lgnenable the user to solve special design, but also include data and algorithms for differer
purposes . CAD of IS should therefore be designed in a modular way in order to make it applicable both in an integra
form as in a stand alone one . Any compainshould be programmed as an independent unit and used whenever it i
required . In an integrated CAD system, direct links are established between the different components and drive u
constructing the transmission system as well as between theeulifteesign phases . It is the goal of CAD of IS not only

to automate the design of the components and drive units individually, but also to automate the design of the integre
system as a whole .

Expert systems are software abilities used to displayntbdulesmodular subsystems with identifiable inputs and
outputsinterconnected in a network fashion describing the engineering system. MPTS, by virtue of such nature, are gc
candidates for Expert System applications . An Expert System combines theedesigeriencgained in selection and
design of MPTS, with the computer facilities (speed ) memory and computational ability, which reduces the required sk
improves the overall efficiency as compared to manual or evenagomnated design procesdnehate the duplication

of data and save a great effort and cost.

DESCRIPTION OF COMPUTER PROGRAM

The strategy for automated design of MPTS, or Computer Integrated Design CID systems, illustrated in Fig . (3), shc
the following three systems

-The first system is a computer aided construction, CACON, which is aimed at developing subprograms for tl
selection of the mechanical components in the MPTS,

-The intermediate system is a computer aided data program, CADA, which proposes a techniqte fdirttez gap
between the foregoing CACON and the next CACAL .

-The last system is a computer aided calculation system, CACAL, which proposes a technique aimed at provid
computed aided calculation sequence planning applied to the components in tBeWhih reduces the skill, hence
improves the overall efficiency as compared to the human activity .

Such selection procedure is repeated if rolids are to be fed with power from a prime mover, using the same
setup . This work is ingoorated within a computer program .
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Fig . (3) Computer Integrated Design, CID, systems for MPTS

CASE STUDY

Based on the input data given for MPTS, output speeds 500, 200, 20, rpm and 3000 rpm as an input one, as shown in
1.

Table 1. lutput data

Center distance | Angle between
Number of out put speed
(m) input &output shafts

0 0 1

The speed ratio for the power pathes, SR(J) and these for the gear stages in each path U(l,J) as well as the input spe
each stage are displayedable 2.

Table 2. Output data from the program

Pathes, J 1 2 3

Speed ratio, SR 6 15 150

Stage No.=1 Speed ratio 6 4.9 4.9
Max. Speed 3000 3000 | 3000
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Stage No.=3 Spe(;d ratio N ‘ 4 08.
Max. Speed m 81.6

CONCLUSIONS

An important reason for using CAD of integrated systems in the design of MPTS is that, it offers the opportunity
develop components, units and drives etc. constructing the MPTS . It is the goal of the CAD of MPTS, twmt only
automate the design of these components and drive units individually, but also to automate the design of the integr
MPTS as a whole . CAD of MPTS should, therefore, be designed in a modular way in order to make it applicable botf
an integrateddrm as in a stand alone mode . For this reason, a CAD program has been developed as an Expert sys
which is capable to choose the suitable units and drives constructing the MPTS according to the prespecified design
as well as to design them .

The structure of the problem under investigation; the design of the MPTS feedingloadki with mechanical power
from a prime mover, could be now thought to be formulated and then treatelimesions :

-One dimension would contain the necessary compsneanits and drives constructing the MPTS for a certain {oad
arranged in the power flow direction.

-2nd dimension is introduced to spread those for the rest of the loads fed from the same prime mover.

-The 3rd dimension would be dealing with the depfththe design process to include the synthesis, analysis and
construction as well as the calculations as applied to the-lmatts MPTS as a whole.

This work presents a methodology for automatically performing the complete design process HwadsMPTS,

which can select, construct and design the suitable mechanical components in the MPTS satisfying both load layout
speed requirements without any human intervention . Computer Integrated Design, CID, systems have emerged
means of upgradinghé complete design process; synthesis, analysis, construction and design calculations
CACON/CACAL implies an integrated process, where the computer technology is incorporated in the construction a
calculations of multioads MPTS.

The strategy for aomated design of MPTS or computer Integrated Design, CID, systems corsgisterd as :

-The 1st system is a computer aided construction, CACON, which is aimed at developing two subprograms for |
selection of the mechanical components in the MPTS,

-The intermediate system is a computer aided data program, CADA, which proposes a technique aimed to fill the ¢
between the foregoing CACON system and the next CACAL one .
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-The 3rd system is a computer aided calculation, CACAL, system which proposesiguedimed at providing a
computer aided calculations sequence planning applied to the components in the MPTS, which reduces the skill, he
improves the overall efficiency as compared to the human activity .
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Abstract :In this work the FTIR FT-Raman, U\Visible absorption and 1H NMR spectra Bhthalazinavere registered, assigned
and analyzed. The spectra were interpreted with aid of normal coordinate analysisth@8ddBRBLYP and HF methods using
standard 811++G(d,p) basis set. After scaling there is good agreement between the observed and the calculated frequencies. Bc
lengths, angles and dipole moments for the optimized structurRisivdlazinevere also daulated. The calculated first order
hyperpolarizability shows that the molecule is an attractive molecule for future applications in non linear optics. Tetteccalcu
Homo-Lumo energies show that charge transfer occurs within the molecule. Mullikatajpmp analysis on atomic charges is also
calculated. The study is extended to study the thermodynamic propeiibthafazineThe 1H nuclear magnetic resonance
(NMR) chemical shifts of the molecule were calculated by the gauge indepamai@int orbital (GIAO) method and
compared with experimental results. OXfs spectrum of the compound was recorded and electronic properties were
performed. Finally, the calculated results were applied to simulated infrared and$pactaa of the title compound which
show good agreement with observed spectra.

Keywords :Phthalazing Vibrational analysis, FTIR, FRaman, DFT calculation, Hordoaumo analysisthermodynamical

properties,GIAO,UVvis spectrum,Gaussian 09.

INTROD UCTION

Phthalazine is a diazanaphthalene with two adjacent N atoms. Phthalazines are examples of nitrogen heterocycles that po
exciting biological properties.fB].The numerous studies published on their applicability in different areas, espesibliygs[4,5]
Phthalazines have been reported to possess, anticonvu@ardrdiotonic, ] antimicrobial, [8] antitumor, [A2] antihypertensive,
[13,14] antithrombotic,[15] antidiabetic, [16,17] antitrypanosorid],[ antrinflammatory,[1822] and vastelaxant
activities[23].Additionally, Phthalazines have recently been reported to potentially inhibit serotonin reuptake and deedansi

depression agents.[24].This compound have wide range of applications as therapeutic agents. Phthalazirderamadiviés
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possessing triazines nucleus has attracted great attention in recent years due to extensive variety of biologicahréictinéyy p
anticonvulsant activity. They are used as an intermediate in the synthesis of antimalarial drugs erndaiteed are used as
antimicrobial agents.phthalazine shows anti tumor activity. The new Phthalazine substituted urea and thiourea deribétdeténh
hcAs | AND Il enzyme activity.Therefore, our results suggested that the compounds are likelpdogied as candidates to treat
Glaucoma. Amio derivatives of 2ihydrophthalazinel,4-dione were used in the treatment of various diseases in humans, in
particular ,anti inflammatory immuno correcting activity in the treatment of ulcer. ThArylghthalazones bearing
benzenesulfonamide is used as -émftammatory and anti cancer agents. Thus, owing to the industrial and biological importance
extensive spectroscopic studies on Phthalazine were carried out by recording the FTIRRamddfiTspectra, NRI and U\ Visible

and subjecting them to normal coordinate analysis. Literature survey reveals that, to the best of our knowledge no HAPand B3L
level calculations of Phthalazine have been reported so far. In the present work, the experimental acdltR@dRetand FFRaman
spectra of Phthalazine have been studied. The HF and B3LYP level-&ith+6-G (d,p) basis set have been performed to obtain the
ground state optimized geometries and the vibrational wave numbers of the different normal modesasstavgliedict the
corresponding intensities for the different modes of the molecule.The present research work was undertaken to stutigribke vibra
modes and also to carry out HOMOU MO, Pol arizability, Hyper p o |d ahermadgnanichli t vy

properties for the title molecule.

2. Experimental setup and measurements:

2.1 Spectral details:

The fine sample of Phthalazine provided by the Sigma Aldrich Chemical Co.(USA), with a stated purity of greater than 989
was used as suchrfthe spectral measurements. At the room temperature a Fourier Transform IR spectrum of the title compound w
measured in 3500 cmi* region at a resolution of + 2 ¢hrusing Bruker IFS66V Fourier transform spectrometer. The-Riman
spectrum of Phthakdne was recorded on the same instrument equipped with an FIRAFTT Raman accessory. The spectrum was
recorded in the 3500 cri* with Nd: YAG laser operating at 200 mW power. The reported wave numbers are expected to be accura
within + 2 cm®. 1H nwlear magnetic resonance (NMR) (400 MHz;CDCI3) spectra were recorded on a Bruker HC40(
i nstrument . Chemical shifts for protons ar e r B gpectra e d
are recorded using F2BJKER 500 MHz AVANCE Il instruments using CDCI3 as solvent, with TMS as an internal standard. Proton
(1H) spectrum at 500 MHz is recorded at room temperature. The Ulitat absorption spectrum of Phthalazine, dissolved in €dCI

solution, was recordeth the range 200.00 to 400.00 nm using SHIMADZU W&01 PC, UV¥1700 Series spectrometer. The
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theoretically predicted FIR and Raman spectra at three parameter hybrid functiona¥aegParr (B3LYP) using 811++G(d,p)

basis set level of calculations atpwith experimental FIR and FFRaman spectra are shown in Figures.
2.2 Computational Details

Using the version of Gaussian 09 W (revision B.01) program, the DFT and HF calculations of the title compound wel
carried out on Intel core2 duo /2.20 GH pssor. Beck&-lee-yangparr (B3LYP) functions were used to carry out-iiiio analysis
with the standard-811++G(d.p) basis sets. The normal coordinate analysis of the compound Phthalazine has been computed at
fully optimized geometry. For the sinated IR and Raman spectra pure Lorentzian band shapes with the band width dfWascm
employed using the Gabedit version 2.3rRorder to improve the calculated values in agreement with the experimental values, it is
necessary to scale down the cadtetl harmonic frequencies. Hence, the vibrational frequencies calculated at DFT level are scaled &
0.98 and at HF level the frequencies are scaled by [2962§. After scaled with the scaling factor, the deviation from the
experiments is less than to* with a few exceptionghe animation option of the Gauss view 05 graphical interface for Gaussian
program was employed for the proper assignment of the tittle compound and to check whether the mode was pure or miged. The
of using multiple scale faots in the recent literature [28] has been adapted for this study and it minimized the deviation between tt
computed and the experimental frequencies. Most of the scale factors are much closer to the unity for DFT and HF studies wt
implies that B3LYP/6311++G (d, p) computations yield results much closer to the experimental udWiggis spectra electronic
transitions vertical excitation energies, absorbance and oscillator strength were computed-B&R Tiethod Finally the Nuclear

Magnetic Resonarc(NMR) chemical shifts were performed using Gauge induced Atomic Orbital (GIAO) nethaa].
Prediction of Raman intensities:

The Raman activities (g calculated with GAUSSIAN 03 prografl] converted to relative Raman intensitieg)(lusing

the fdlowing relationship derived from the intensity theory of Raman scatt¢3i§3],
li = fo-3){S3 i[1sexp ¢h ci/kT)]
Wh e r oés the laser exciting wave number intth e y=©398.5 cri).
3; vibrational wavenumber of th& inormal mode.(cif)

SRaman scattering activity of the nor mal mode 3
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f,is a constant.(equéd 10) It is a suitably chosen common normalization factor for all peak intensities,h,k,c and T

are Planck and Boltzmann constants and speed of light and temperature in Kelvin, respectively.

3. Result and Discussions:

3.1 Molecular Structure:

Figure 1: Optimized molecular structure of Phthalazine.
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Parameters HF HF/6-311++G(d,p)
DFT(B3LYP) DFT(B3LYP)
6- Parameters
6-311++G(d,p) 311++G(d,p) 6-311++G(d,p)
DIHEDREL
BOND LENGTH ANGLE ( %)
N1-N2 1.3657 1.3471 C10-N1-C2-C3 [0 0
N1-C10 1.3101 1.2818 C2- N1-C10-C9 0 0
N2-C3 1.3101 1.2818 C2-N1-C10-16 180 -180
C3C4 1.423 1.4278 N1- N2- C3-C4 0 0
C3H11 1.0875 1.0771 N1- N2-C3-H11 -180 180
C4-C5 1.4137 1.4113 N2-C3-C4-C5 180 -180
C4-C9 1.4148 1.39 N2-C3-C4-C9 0 0
C5-C6 1.377 1.3627 H11-C3-C4,C5 0 0
C512H 1.0846 1.0755 H11-C3-C4-C9 180 180
C6-C7 1.4147 1.4136 C3-C4C5C6 180 180
C6-H13 1.084 1.0751 C3-C4C5H12 0 0
C7-C8 1.377 1.3627 C9-C4-C5-C6 0 0
C7-H14 1.084 1.0751 C9-C4C5-H12 180 180
C8C9 1.4137 1.4113 C3-C4-C9-C8 180 180
C8H15 1.0846 1.0755 C3-C4-C9-C10 0 0
C9-C10 1.423 1.4278 C5C4-C9-C8 0 0
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C1l0H16 1.0875 1.0771 C5-C4-C9-C10 -180 180
BOND ANGLE ( ?) C4-C5-Ce-C7 0 0
N2- N1-10C 119.5093 120.1254 C4-C5-C6-H13 180 -180
N1- N2- C3 119.5093 120.1254 H12-C5-C6-C7 180 180
N2-C3-C4 124.6255 124.0542 H12-C5C6-H13 | 0 0
N2-C3-11H 115.4224 116.0187 C5C6-C7-C8 0 0
C4-C3H11 119.952 119.9271 C5C6-C7-H14 180 180
C3-C4-C5 124.3686 124.1785 H13-C6-C7-C8 180 180
C3-C4-C9 115.8652 115.8205 H13-C6-C7-H14 0 0
C5C4-C9 119.7663 120.001 C6-C7-C8-C9 0 0
C4-C5C6 119.5889 119.3888 C6-C7-C8-H15 180 180
C4-C512H 119.577 119.7767 H14-C7-C8-C9 180 180
C6-C5-H12 120.834 120.8345 H14-C7-C8-H15 0 0
C5CGC6-C7 120.6448 120.6101 C7-C8-C9-C4 0 0
C5C6-H13 120.0181 120.1084 C7-C8-C9-C10 180 180
C7-6C-H13 119.3371 119.2815 H15-C8-C9-C4 -180 180
C6-C7-C8 120.6448 120.6101 H15-C8-C9-C10 0 0
C6-C7-H14 119.3371 119.2815 C4-C9-C10-N1 0 0
C8-C7-H14 120.0181 120.1084 C4-C9-C10H16 180 180
C7GC8-C9 119.5889 119.3888 C8C9-C10-N1 180 -180
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C7-C8H15 120.834 120.8345 C8-C9-C10H16 0 0
C9-C8-H15 119.577 119.7767

C4-C9-C8 119.7663 120.001

C4-C9-C10 115.8652 115.8205

C8-C9-C10 124.3686 124.1785

N1-C10-C9 124.6255 124.0542

N1-C10-H16 115.4224 116.0187

C9-C10-H16 119.952 1199271

Table 1: Comparison of the geometrical parameters of Phthalazine from DFT and HF studies.

The general molecular structure and atom numberin@lathalazinemolecule, under investigation is represented in Figure
1.The geometry oPhthalazinainder investigation possessing C1 point group symmetry. The 42 fundamental modes of vibrations ar
present inPhthalazinemolecule. Determining the optimized molecular structure is the first task of the computational work. The
numbering schemes of the atomere obtained from Gauss view programs[34].The optimized structural parameters such as bon
length ,bond angles and dihedral anglePlothalazinenolecule are determined by B3LYP and HF level witB14.++G (d,p) as basis
set. Geometric properties of striure were calculated by B3LY®B11++G (d,p)and HF6-311++G (d,p)levels of calculation and
depicted inTable 1The bond lengths of «C are greater than-8 bond lengths. The bond lengths related to Nitrogen atoms are with
the values as 1.31. The dendiyctional calculation gives almost same bond angles. The dihedral angles of our title molecule show
that our tested molecule was planar. The optimized bond length and bond angles are slightly smaller than the expetiegental val
This is due to the fat¢hat all the theoretical calculations belongs to isolated molecule were done in gaseous state and the experimel

results were belongs to molecule is in solid state.

3.2 Vibrational Assignments:

The harmonic vibrational frequencies (unscaled and scedédy)lated at HF and B3LYP levels using the triple split valence basis set

along with the diffuse and polarization functions3BL++G(d,p) and observed AR and FFRaman frequencies for various modes
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of vibrations have been presented in Table 2. Therxgntal and theoretical FTIR and dRBman spectra are shown in Figures. 2

and 3The functional group frequencies of various bonds are discussed below.
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Figure 2: Experimental (top) and theoretical (bottom) FTIR spectra of Phthalazine.
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Figure 3: Experimental (top) and theoretical (bottom) FT-Raman spectra of Phthalazine.
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S.no | Experimental | B3LYP/6- IR Raman | HF/6-311++G** | IR RamanA | Assignment
311++G** Calculated ctivity
intensity | Activity | wavenumber intensity
Calculated
wavenumber
IR Rama | unscale | scaled unscale | scale
d
n d
1 178 168 157 2.197 0.314 186 178 1.960 0.319| Ring deformation
2| 181 | 198 173 173 0 0.001 195 195 0 0.012| o2 COC-O
3| 353 | 350 354 354 0.397 0.017 378 359 0.383 0.013 2 -@GiC
4| 360 | 382 386 382 5.975 0.335 C-C-C andC-N-C
5 450 451 451 0 0.004 435 435 4.295 1.037| o2C-C-C+bNCC
6| 473 | 476 480 480 18.290 0.043 493 478 0 0.228 2C-C-C
bCCC+aCCH
7| 515 516 516 0.393| 14.144 534 517 26.657 0.001 NCC
b C-C-C +2CNC
8 522 528 522 0.653 8.098 546 524 0.511 9.362 +2 NCC
b CCC+bCC+b
9 570 564 564 0.718 7.315 CCH+bCN
10| 622 646 626 0 0.247 694 652 0 0.132 2C-C-C
11| 645 | 651 668 654 6.570 1.586 710| 667 8.845 1.426| oC-CC +3
bC-C-C +35CH
+RING
12| 761 761 765 765 57.251 0.038 811 770 0 0.623 BREATHING
9 CH +CCC RING
BREATHING+HN
13| 791 | 781 781 | 781 0 0.252 842 791 70.903 0.132 CC
14 797 810 793 0.797| 37.781 3sCH+35sCN
CH3 s+CC RING
15| 816 | 811 822 813 1.546 0.227 867 814 1.841| 29.745 BREATHING
CCC RING
231 WWW.ijergs.org BREATHING +9
16| 868 | 878 879 879 0 0.006 872 837 3.626 0.316 CH
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17| 953 | 946 921 912 18.380 0.105 964 | 954 0 0.186 2CH +bCN
18| 969 | 972 946 946 0 0.349 1042| 1010 2.229 0.073 b CCC+oCH
19| 1017 964 964 13.912 0.073 1024 | 1013| 17.728 0.923 oCH
20 | 1008 | 1013 971 971 1.885 0.005 1048 | 1006 0 0.060 bCH
21| 1034 983 973 3.432 0.207 1040| 1040| 19.595 4.329| bCCC+3sCH
bCCC+aCC
+RING
22 1089 1008| 1008 0 0.071 1102| 1090 0.041| 17.317| DEFORMATION
3 -N+CCC
23| 1095 | 1135 1038| 1038 2.294| 23.807 1097 | 1094 3.216 0.857| TRIGONAL BEND
24 | 1137 1160| 1136 0.957 2.674 1118| 1097 0 0.668 bCH +b C
25 1156 1177| 1153 4.227 1.510 35C=C +35CN
26 | 1208 | 1213 1232 1207 6.252| 13.246 1221 1221 8.448 1.691 bCH+35CN
27 | 1244 | 1229 1278| 1239 4.815 4.149 1243 | 1243 0.552 3.550| BCH+35C=C
28| 1237 | 1259 1289 | 1237 16.075 2.356 3sCC
29| 1277 | 1294 1328 | 1258 0.909 0.821 3sCC
30| 1302 1339 1301 0.001| 17.275 2CC+ o9 CN
31| 1322 | 1318 1301| 1318 1.889 9.909 3 CN
32| 1370 | 1351 1367 | 1367 15.703 2.199 3sCC
33| 1400 | 1378 1378| 1378 4.427 2.865 3 CdsEC
34| 1432 | 1396 1403| 1403 12.938| 113.464 1444 | 1429 11.479| 55.260 3sCC
35| 1451 | 1437 1453 | 1438 5.656 69.15 1461| 1431 2.974 3.279| 3g5CC +35CN
36 1483 1464 | 1464 0.595 2.732 3sCC
37| 1487 1519 | 1488 3.306| 10.866 1498 | 1483 7.121| 147.524 35C=C
38| 1532 1587 | 1539 11.276| 95.543 3 CC
39| 1555 | 1575 1598 | 1582 5.356 0.510 1587 | 1555 0.322 0.193| C=Cs3gs+3 C(
40| 1601 | 1610 1613| 1613 2.648| 20.773 1646 | 1613 7.441| 19.379 35C=C
41| 1646 | 1618 1659 | 1642 1.326 9.664 35C=C+35C-C
42 | 1740 1775| 1739 11.458 0.831 3 CC+b H
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3 RI NG+

43 1788 1783| 1783 1.901 35.034 HCC

44 | 1869 1829 | 1829 0.431 3.150 3 RI NG
45| 2968 | 2784 3143| 2985 23.505| 18.465 3 ,sCH

46 3014 3145, 3019 0.420| 204.52 3sCH

47| 3026 | 3090 3167 3090 0.674| 25.707 3sCH

48 3143 3172 3162 0.774| 135.782 3sCH

49 | 3068 3183| 3055 16.728| 59.697 3320 3120 20.448 9.837 3 ,CH

50 3123 3193| 3129 11.877| 305.432 3 ,sCH

51 3227 3322| 3211 0.855| 123.563 3 ,sCH

52| 3230 3325| 3222 1.795| 43.672 3 ,sCH

53 3300 3333| 3227 2.714| 146.144 3 ,CH

54 | 3470 3345| 3233 22.447| 38.157 3 ,CH

55| 3674 3355| 3355 13.568| 263.702 3 ,CH

Table 2: Experimental and calculated (B3LYP/6311++G(d,p) ard HF/6-311++G(d,p) levels) vibrational frequencies (cif) ,

IR Intensity (KM Mol %) , Raman Activity (v amu™) of Phthalazine.
N- N vibrations:

The NN stretching mode is reported at 1093 cexperimentally forPhthalazinederivatives [35]. In our presit study the NN
stretching vibrations are observedl@95 cnt in FTIR and the theoretically computedNNvibrations in the region 1098n* by HF

method show good agreement with experimental value.
C-N Vibrations:

The identification of CN vibrations & a very difficult task since mixing of several bands is possible in this region. However, from
the help theoretical calculations, tRe&Ci N vibrations are identified and assigned in this study. Silverstein et al., assigneid\the C
stretching vibrations in the region 138266 cm'for aromatic aminef36]. The frequencies 1598411 cntin both FFIR and FF
Raman spectra have been gsed to GN, C=N stretching vibration, respectivel§7].Referring the previous reference the band at
15981468 cmi',has been designed toNC stretching mode.Hence in the present investigation, the symmetric CN vibrations are
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observed FTIR in 1208,132200 and 145tm® and in Raman it is observed at 797,1156,1213,1318,1378 and 143Flcereas its
corresponding calculated scaled values are 793,1153,1207 and 1438 in DFT method and 1221,131&ardriBif8method. The

in plane bendingibrations ofC-N bending in found in 958m* in IR and 946cmi* in raman spectrum.
C-C /C=C vibrations:

The ring carboicarbon stretching vibrations usually occur in the region 16800cni*[38,39] The ring carboncarbon stretching
vibrations in benzene ring our in the region 1629430 cn.For aromatic sixnembered rings,e.g., benzene and pyridines, there are
two or three bands in this region due to skeletal vibrations, the strongest usually being at abort*150¢he case where the ring is

conjugaed further a band at about 158®™" is also observed [38 he symmetric €C stretching vibrations are observedatrates

[38] mentioned that the presence of conjugate substituent such as C=C causes a heavy doublet formation around the 1&@ton 1625
cm™.In the present work the symmetrie@stretching vibrations are found in
1244,1237,1277,1370,1400,1432,1451,1535,1555,1 7406MIR.In
1259,1294,1351,1396,1351,1396,1351,1396,1437,1483,1575,1 788cRaman spectruinkewise the symmetric €C stretching
vibrations are found in 1244,1601 in FTIR and in 1156,1229,t610in Raman spectrum. Out of plane bending vibrations-6f C

are observed at 108" in Raman and at 1302n" in FTIR spectrumThe bands occurring at 515,622,645,769,9634 and 1137
cm’in the infrared and at 522,570,651,761,781,878,972 anddri8h Raman spectrum are assigned to the in plane bending CCC

in-plane bending modes of Phthalazine.

C-H vibrations:

Aromatic compounds commonly exhibit multiple welaéinds in the region 3108000 cm™ [40] due to aromatic & stretching
vibrations.All the C-H stretching vibrations are very weak in intenditye bands due to-8 in-plane bending vibrations are observed
in the region 1390990 cm* [41]. The bands due tine GH in-plane deformation vibrations, which usually occurs in this region are
very useful for characterization and are very strong infé2[d When there is iplane interaction above 12@@1", a carbon and its
hydrogen usually move in opposite ditiea [43]. The out of planeCi H vibrations are strongly coupled and occur in the region of
1000 700 cm® [44].In our preseniPhthalazinemolecule the symmetric and asymmetrieHCstretching vibrations are found in
between 30263674 crifin FTIR spectrum ad also it appears in Raman spectrum it is in between-38@@ cni which shows the
correlation with the literature survey. The in plane bending vibrationstbfa@ verified at 1008,1095,1137,1208,1244*6mFTIR

and at 1013,1135,1213 and 1229'6m Raman spectrum. The out of plane bending vibrations are found in 645,761,791and'969 cm
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in FTIR and at 651,761,781,878 and 972"dmRaman spectrunizor most of the remaining ring vibrations, the overall assignments
are satisfactory. Small changediiequencies observed for these modes are due to the changes in force constants or reduced mass r

resulting mainly due to the extent of mixing between ring and substituent.
3.3 Non linear optical effects:

NLO effects arise from the interactions of eteatagnetic fields in various media to produce new fields altered in phase, frequency,
amplitude or other propagation chaeetics from the incident fields [45]. NLO is at the forefront of current research because of its
importance in providing the kefunctions of frequency shifting, optical modulation, optical switching, optical logic, and optical

memory for the emerging technologies in areas such as telecommunications, signal processing, and optical interconsatjtions [46

Dipole moment, polarizabily and hyperpolarizabilities of organic molecules are important response properties. There ha:s
been an intense investigation for molecules with largezswa hyperpolarizabilities, since these substances have potential as the
constituents of nofinear gotical materialsin presence of an applied electric field, the energy of a system is a function of the electric
field. The first hyper polarizability is a thindnk tensor that can be described by a 3 x3 x3 matrix. The 27 components of the 3C
matrix canbe reduced to 10 components due to the Kleinman symjis@kryrhe components df, are defined as the coefficients in
the Taylor series exponents the energy in the external electric field. When the external electric field is weak and haantgeneo

expaision becomes
E=E-ecFu- 1 / ZFFo- 1 | SfFoFst € .

where E is the energy of the unperturbed molecules, 8 t he fi el d g @HE N ddaefithe compgriemts of n d

dipole moment, polarizability and the firstder hyperpolarizabilitiesespectively.

In present study, the electronic dipole moment, molecular polarizability, anisotropy of polarizability and molecular firsi
hyperpolarizabiliy of present compound were investigated. The polarizability and hyperpolarizability tlasoks [y, Uxz, Uy, Uy, U

an o Ryb xyb yyyb b wzP yP 2y . JoCan be obtainedy a frequency job output file of Gaussian. The total static dipole
mo me n t (e), the Jmeanhe@ohar satbop ytapdthe mdarfirspbodar i haylpiel ipioy a ¢

using the x, y, z components they are defined as follows:
Dtotal = 0:EJ Lft @"' Q) U

U w=U)? B PO+ (HU0)° +  6.+6 %8 6 207
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bo = xz'( bbz"' xzbuz
= e B BB B bt D) (D B D)

(o8 D xx'a]_y)f"' ((MZ)Z'F (zz{jr-&x)z/z]l/2

The U and b values of the Gaussian 05 vaued convdrtedantoe i
el ectrostatic unit (@esuu)fdqi b :138sug ansd thed8 abev@d olarz@bility values of

Phthalazine are listed in Tabl®)(The total dipole moment can be calculated using the folloednution.
g E—Z + IJy(z @22)1/2
To study the NLO properties of molecule the value of urea which is prototypical molecule is used as threshold valperfarstne

of comparison. Urea is the prototypical molecule used in the study of the Mip@rfies of the molecular systems.

The total molecular dipole moment and first order hyperpolarizability are 5.3032Debye and 0.2496833366r/E8U,
respectively and are depicted in Tablerdtal dipole moment of title molecule is approximately ftiores greater than that of urea
and first order hyperpolarizability is 0.1 times |%cm¥esur tI

obtained by HF/811G(d,p) methofbl1]. These results indicate that the title compouralgeod candidate of NLO material.

DFT B3LYP/6-311++G(d,p) | HF /6-311++G(d,p)
Parameters (a.u)
Uy 54.7857473 131.520057
Uy -0.000000489249679 0.00000000759618116
Uy 145.958031 103.675498
U, 0.0000000000379414449 -0.0000000549565194
U, 0.000(00217153642 0.0000000266667497
U, 111.953395 53.9545493
G 104.2323911 96.3833681
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U 79.80161726 68.0577788

B -0.00000248429697 -41.8501250

By 52.0398273 -0.000000430891865

Bryy 0.00000357237014 15.2046515

Byyy -82.2554657 0.00000022426613

Bz 0.0000000197723763 -0.00000154879012

Bryz -0.000000163513452 0.000000761285762

Byyz 0.00000170415196 -0.00000227357450

Bz 0.00000381123329 55.5473291

Byzz -4.10579237 -0.0000000703065283

Bz 0.00000000865477438 -0.000000886088144

b 34.32143077 a.u 28.9018556a.u
2.965028404x 16" 2.496831305x18"

pX -5.3032 5.4630

Uy 0.0000 0.0000

Hz 0.0000 0.0000

p total (Debye) 5.3032 5.4630

Table 3:The electric dipole moment, polarizability and first orderhyperpolarizability of

Phthalazine.
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The theoretical calculation of b components is veryynby,sefu
direction, the biggest values of hyperpolarizability are noticed and subsequently delocalization of electron cloudiristmabre
direction. The maximurbv al ue may be due to " el ectron cloud movement

polarized and the intra molecular charge transfer possible.

3.4 Frontier molecular orbital analysis:

To understand tki phenomenon in the context of molecular orbital theory, we examined the molecular HOMOs anc
molecular LUMOs of the title compound. When we see the first hyperpolarizability value, there is an inverse relationskip betw
first hyperpolarizability and HOMO_LUMO gap, allowing the molecular orbitals to overlap to have a proper electronic
communication conjugation, which is a marker of the intra molecular charge transfer from the electron donating grouhé¢hpough

conjugation system to the electron acceptinoup [52,53].

The total energy, energy gap and dipole moment affect the stability of a molecule. Surfaces for the frontier orbital we
drawn to understand the bonding scheme of present compound and it is shown in Figbee Ffontier orbital gap hes$ to
characterize the chemical reactivikynetic stability, chemical reactivity, optical polarizabilitghemical hardness, softness of a

molecule[54].

E Lumo=-0.19726 a.u

Energy Gap=-0.11323 au

Enomo=-0.31251 a.u

Figure 4: Patterns of the principle highest occupied and lowest unoccupied molecular

orbitals of Phthalazine.
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The highest occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO) are known as frontie
molecular orbitals (FMOs)'he HOMO is the orbital that primarily acts as an electron donor and the LUMO is the orbitafdbht
acts as the electron acceptor, and the gap between HOMO and LUMO characterizes the molecular chemical stability. Tége energy
between the HOMO and the LUMO molecular orbitals is a critical parameter in determining molecular electrical framsedits
because it is a measure of electron conductiihe chemical activity of the molecule is also observed from eigen values of LUMO
and HOMO and from the energy gap value calculated from tlld@MOi LUMO) separation, which is the result of a dfgrant
degree of intermolecular charge transfer (ICT) from the endcapping eleictnan to the efficient electron acceptor group through p

conjugated path55, 56].

The computed energy values of HOM@d LUMO in gas phase ar@.31251 eV and0.19726 ¥ respectively. The energy
gap value is0.11525 eVfor Phthalazine molecule. The energy values of the frontier orbitals are presented in Table 4. By usin
HOMO and LUMO energy values for a molecule, the ionization potential and chemical hardness ofethdenwere calculated
using Koopmansdé t heod =qi(Ef)/3whtere paBE(HOM®)r Ee~E(UMOE Ia = lbnization potential (eV), E

= electron affinity (&Y lovo). q =

The hardness has been associated with the stability of chemical system. Considering the lchemesd, large HOMQUMO gap

means a hard molecule and small HOMOMO gap means a soft molecule. One can also relate the stability of molecule to
hardness, which means that the molecule with least HOM®O gap means it is more reactive. The electromigyf can be used in
combination with ionization ener gMMofquJ.cgi.vé:helméctarl osiod tmles s
the capacity of an atom or group of atoms to receive electrons and is the inverse of the globa [E8HnEse soft molecules are
more polarizable than the hard ones because they need small energy to exéitatiolecule with a low energy gap is more
polarizable and is generally associated with the high chemical activity and low kinetic stabilisytanded soft molecule [59A

hard molecule has a large energy gap and a soft molecule has a small energy gap [60]. It is shown from the calculations
Phthalazinéas the least value of global hardness (0.057625eV) and the highest value of giobat4@7.353579 eV) is expected to
have the highest inhibition effidi2endyis Thlesag | odlad uledteed ra

Table 4.
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DFT-B3LYP/6-

Molecular properties 311++G(d,p)
ELumo+1 (V) -0.17640

ELumo (eV) -0.19726

Enowmo (V) -0.31251
Eromo1 (V) -0.33801

o Fomo-Lumo (EV) -0.11525

P Fomo-Lumo+1 (EV) -0.13611

P Fomo-11 Lumo (€V) -0.14075

P Eomo-1i Lumo+1 (€V) -0.16161

Gl obal hardness|(|0.057625
Chemical softness(S) 17.353579
Electronic clemical potential(j) 0.254885

Gl obal el ectr oph 05636994

Table 4: Calculated energy values of Phthalazine in its ground state.

3.5 Mullikan analysis:

In the application of quantum mechanical calculations to molecular system, the aaicofaffective atomic charges plays
an important role. The results are giveriTable 5The magnitude of two nitrogen atoms is 0.The carbon atomic charges found to be

either positive or negative, were noted to change fi@ito 1.11. All the hydrogentams have positive values.

S.NO ATOMS HF
B3LYP/6-
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311++G(d,p)

1 IN 0.000758 -0.02334
2 2N 0.000758 -0.02334
3 3C -0.5852 -0.60769
4 4C 1.118006 1.115744
5 5C -0.8961 -0.96304
6 6C -0.1654 -0.143

7 7C -0.1654 -0.143

8 8C -0.8961 -0.96304
9 9C 1.118M6 1.115744
10 10C -0.5852 -0.60769
11 11H 0.20307 0.228608
12 12H 0.150086 0.181445
13 13H 0.17478 0.211277
14 14H 0.17478 0.211277
15 15H 0.150086 0.181445
16 16H 0.20307 0.228608

Table 5: Mulliken atomic charges ofPhthalazinefor B3LYP and HF with 6-311++G(d,p) basis sets.

3.6 Thermodynamic properties:
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The values of some thermodynamic parameters (such as zero point vibrational energy, thermal energy, specific heat capa
rotational constants, rotational temperature) of title molecule by/B#IYP/6-311++G(d,p) and HF/ B3LYP/811++G(d,p)
methods are listed in Table 6. On the basis of vibrational analiisese parameters are listed out based on the statistically
thermodynamic functions : heat capacity(C), enthalpy changes(H) and ent)ojoy {8e titte compound. Here, all thermodynamic

calculations were done in gas phase and listdabie 6.

Parameters B3LYP/6-311++G(d,p) HF
Dipole moment (Debye) 5.3032 5.4630
Zero point energy 321641.8 (Joules/Mol] 345011.5 (Joules/Mol
76.87424 (Kcal/Mol) 82.45973 (Kcal/Mol)
Entropy (Cal/MotKelvin)
Total 81.877 80.108
Translational 40.501 40.501
Rotational 28.871 28.826
Vibrational 12.504 10.781
Rotational temperature (Keh)
0.15705 0.15963
0.05938 0.06024
0.04309 0.04374
Rotational constants (GHZ)
3.27233 3.32623
1.23722 1.25524
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0.89778 0.91133
Thermal Energy (KCal/Mol)
Total 81.081 86.358
Translational 0.889 0.889
Rotational 0.889 | 0.889
Vibrational 79.304 84.581
Molar capacity at constant volur
(Cal/Mol-Kelvin)
Total 27.391 25.0%
Translational 2.981 2.981
Rotational 2.981 2.981
Vibrational 21.430 19.096

Table 6 : Theoretically computed Dipole moment(Debye), energy(au), zero point vitional energy(kcal mol™*), entropy(cal
mol™'k™), rotational temperature(Kelvin), rotational constant(GHz), thermal energy(Kcal/Mol) and Molar capacity at constant

volume(Cal/Mol-Kelvin)of Phthalazine.
3.7 'H NMR analysis

The NMR experimental and thestical chemical shifts are used to identify the organic compounds and ionic species. It is recognize
that accurate predictions of optimized molecular geometrics are essential for reliable calculations of magnetic prdperties [€
GIAO(Gaugei Including Atamic Orbital) procedure is somewhat superior since it exhibits a faster convergence of the calculate
properties upon extension of the basis set used. Taking into account the computational cost and the effectivenesi®of tadculat

GIAO method seems tioe preferable from many aspects at the present state of this subject. On the other hand, the density functio

243 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

methodologies offer an effective alternative to the conventional correlated methods, due to their significantly loweticoaiputa

cost.

Application of the GIAQ[62] approach to molecular systems was significantly improved by an efficient application of the method to
the ab initio SCF calculations, using techniques borrowed from analytic derivative methodologiesméit#dd is one of the most
common approaches for calculating isotropic nuclear magnetic shielding tej@&jrsH NMR chemical shifts calculations of the

titte compounds have been carried out by using B3LYP functional wath1&++(d,p) basis set. The NMR spectra calculations were
performed by using the Gaussian03 program package. Experimental and theoretical chemicaPstitftdaxinén 'H NMR spectra

were recorded and the obtained data are presented in Table 7. The combined use of Experimental NMR and computer simulz
methods offers a powerful way to interpret and predict the structure of large biomolecules The theoretical and experimental

'H and NMR spectra are shown in Figure 5.

=
1
|
A 1 —
1= &l
4.0 - 15-H
o _ 124H
o' 30
= |l 1eH 144H
S 20
=
S 10 14H 13+
il
0.0 —

10 9 8 7 6 5 4 3 2 1 0
Shift (ppm)

Figure 5: Experimental (upper) and Theoretical(bottom)*H NMR spectrum of Phthalazine.
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Experimental Calculated chemical shift

S.NO ATOMS Chemical shift) by B3LYP method

1 11H 9.562 9.696

2 12H 7.966 7.953

3 13H 7.956 7.953

4 14H 7.950 7.953

5 15H 7.945 7.953

6 16H 9.549 9.696

Table 7: The observed (in CDCI3) and predicted 1H NMRsotropic chemical shifts (with respect to TMS, all values in ppm)
for Phthalazine.

3.8 UV spectrum and electronic properties:

The lowest singletsinglet spirallowed excited states were taken into account for theDFD calculation in order to
investicate the properties of electronic absorptionPtithalazinemolecule. The energies of foimportant molecular orbitals of
Phthalazine the second highest and hi gh¥,she lowestandphie sedondMdvéss undcddiied O
MOb6s ( LndM@MOat+ 1) were calculated and are prdsend i n Tabl e 4 ,Vdlues aeolpaned frore the a |
UV/Visible spectra recorded in CHCI3. The Figuralépicts the observed and the theoretical Migible spectra oPhthalazineThe
calculations were also performed with CHCI3 solvent effectT he cal cul at ed a)h)saad tipetekperimentala v e

wavelengths are also given in Table 8.
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Figure 6: Experimental UV spectra ofPhthalazine

In the electronic absorption spectrumRifthalazinethere are three absorption bands withaimum390.60,357.20,291.00

nm. The strong absorption baB87.20nm is caused by theYn" *[64,65] and the other two moderately intense bands are due to

’Y’

*

t r a[f6s6}t | D¥s* "t ransitions

extended aromaticity of the ring and high energy transitions.

ar

e

expect ed dueotothecconsequencesdf the i

Then inPhthalazinemolecule thenY ~ *transition is more significant due to the presence of lone pair of electrons in the

nitrogen atoms. The 3D plots of importamblecular orbitals are shown in Figure. 4. The energy gap between HOMO and LUMO is a

critical parameter in determining molecular electrical transport propg@&sThe energy gap of HOMQ.UMO explains the

eventual charge transfer interaction within theleoule, and the frontier orbital energy gap in case of Phthalazine is found to be

0.11525eV obtained at TEDFT method using-811++G(d,p) basis set.
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Experimental STATES Calculated by B3LYP/6-311++G(d,p)

& (nm) |Log(Q & (nm) |E(V) (®

390.60 0.005 34->35 475.01 2.6101 0.0000

357.20 0.011 34-> 36 352.63 3.5160 0.0029

291.00 0.328 34->35 271.77 4.5620 0.0000
34-> 37

Table 8: Theoretical electronicabsorption spectra of Phthalazine (absorption wavelengtle-(nm), excitation energies E (eV)
and oscillator strengths (f) using TDDFT/B3LYP/6311++G(d,p) method in gas phase.

247

CONCLUSION
In this study, we attempted to clarify the characterization of Piwhred by means of both experimental and

computational methods. Bond lengths and angles were calculated by using DFT and HF methods and compared with e
other. All compared data were shown to have in a good agreement with each other. The non linéarapitya of the
compound also calculated with the hyperpolarizability valbésteover, after frontier molecular orbitals and electronic
structure, energy band gap and Mullikan charges of the title molecule were investigated and interpreted. Atogsic charg
thermodynamic properties, NMR spectra andiW\$ spectra were also determined for the identification of the molecule.
Theoretical 1H chemical shifts were found to be in good agreement with the experimental determines. In conclusion, all t
calculateddata and simulations not only show the way to the characterization of the molecule but also help for the applicatic

in Pharmaceutical industries and fundamental researches in chemistry and biology in the future.
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Abstract i In recent years, hybrid microgrid comprises of dc and ac subgrids interconnected by power electronic interfaces unlike
exiging microgrids which are purely ac or dc. The main objective is to manage the power flow among all sources distribute
throughout the different types of subgrids. The hybrid grid reduces the process of mukgldador aedc-ac conversions in an
individual grid and reduces the number of converter stations for converting ac to dc or dc to ac power. This hybrid canlogtérate in
grid connected and standalone mode. The proposed grid can operate in both standalone and grid connected mode. Ptegraitional in
controller is used for smooth power transfer.

Keywordsi hybrid microgrid, proportional integral controll@onverter statiorstandalone, grid connected mode.

|. INTRODUCTION

The increasing number of Renewable Energy Sources and Distributed t@enéss) requires new technique for the
operation and management of the electricity grid to enhance proper power sharirgptasent power scenarios, whdistributed
generationsre mentioned fosmall scale generations to meet tlaious customereamand. Tie coordination of these small scale
generationsnay consist ofphotovoltaic, batteriesvind and fuel cellsvhich are formed as/ficro-grid [1],[2]. Interest onmicrogrid
is rapidly increasings it is based on the renewablem®yy sources, whichonnects tautility grid and various types of loadm the
grid tied mode, it is connected withlit§f whereas in case of autonomausde it is totally diconnected. In case of autonomouzde
it becomes totally indepelent and fulfills thedemandf customerdrom the renewable energy sources [3],[4]. By using renewable
energy sources we can get pollution less environment and it is available enormously in nature. The distributed generation an
integration of Renewable Energy Sources into the gogiges power quality problems.

AC Microgrid Interfaces between ac and dc bus ~ DC Microgrid

pv. | pciclr ] aciocl—— DC/DC

AC DC
Load Load
External External
AC grid AcibC DC grid
AC bus DC bus

Fig. 1Representation of ac dc hybrid microgrid

The main objective of constructing a micrgrid is to provide reliable, high quality eleictpower to digit a societies witiin
environmental friendly andsustainable wayRecently themost importantand advancedutures of a smart grid is the advanced
structure which camsmooth the progress of the ceactions of various ac and dc generation systems, energy storage options, anc
various ac anddc loads with the most advantagearsl benefit utilization and operation efficiency [5]. In miagadd the power
electronics technolggplays a most important role for interfacidiferent sources and loads to a grid to achievegthe.

AC micro grids hae been proposed to asdisttie the renewable power sources to conventional ac syst&mghe other
hand, dcoutputpower from photovoltaic (PV) panefaust be converted into ac for using ac loads. This can be osig dc/dc
boosters and dc/ac inverseln an ac gridfor various home and office facilitiesmbedded ac/dc and dc/dc converters are necessary
for supplyingdifferent dc voltages. AC/DC/AC [6],[7] converters are commonly used asdftw speed contraf ac motors in
variousindustrial phnts.In recent times, dc grids are resurging due to the development of renewable dc power sources and th
inbuilt benefit for dcloads in industrial, commerciadnd residential applications. The dc migrd has been proposed to integrate
various distibuted generators [8]Conversely, ac sources have to be converted into dc betoreecting it to a dc gridFor
conventional ac loaddc/ac inverters are mandatof9].

252 www.ijergs.org


mailto:parkavi.yamuna@gmail.com

International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

In individual AC or DC grids, mltiple reverse conversions AC to DC and then D@& and/or vice versare essential
which mayadd extra loss to the system operation and it will make the system more comgleposed hybrid AC/DC microgrid
multiple reverse conversions are reduced
by various AC and DC distributed generators (DQ%) dbadsthanin an individual AC or DC microgrid. In micfgrids the voltage
and frequency control ialsoone of the most significant issues. The control schemes are considered in onderatmethe voltage
and frequency of the microgrid.

2. SYSTEM CONFIGURATION AND
DESIGN
A simple hybrid microgrid as shown in Fig.4 is modeled using the Simulink in the MATLAB to simulate system operations
and controls. Forty kW PV arrays are associated to dc bus through a dc/dc boost converter to simulate dc sapecd®rAC is to
smother high frequency ripples of the PV output voltage.

DC Bus AC Bus

PV Cf&ﬁer L k4 bcac kv

B
— directional |
Converter

I

PI
Controller| k—— Utility Grid

o

To DC load To AC load

Fig. 2Block diagram for proposed system

A hybrid microgrid system arrangement consist a mixture of ac and dc sources andwloiatisare connectedo the
equivalentdc and ac networks. The dc ardlimks are connected together througtdivectional converterandtwo transformers. The
dc loads are connected to dc bus and ac loads are connected to ac bus. The utility grid is connected to athmdixinkicrogrid
system.The hybridmicrogrid can operate in twdifferentmodes standalone mode and grid connected mode.
Grid connected mode

In grid connected modéhe main converter is to afford stable dc bus voltage and to switch over power bitevaeand dc
buses whictalso provide the required reactive powEne maximum power is maintained by a boost converen the totaload at
dc side is greater thanp@wer generation at the dc side, the converter injects power from the ac to d'tséahetle output power of
the dc loads is less than the dc southe converter acts as an inverter and injects power from dc to acWiten the total loads
lessthanthe total power generatian the hybrid grid,poweris injected imo the utility gid. Or else, the hybrid grid will receive
power from the utility grid. In the grid tied mod&e battery converter is nessential in system operatias thepower is balanced by
the utility grid. In standalone mode, both power balance and voltagditgtabainly depend on batteryAccording to different
operating conditions battery converter or boost converter maintains the DC bus voltage stable. The main convertered tcontroll
provide a stable and high quality ac bus voltdg@sed on system opéirag necessitiesPV can operatén bothon MPPT or off
MPPT mode. Variable solar irradiation is applied to the arrays correspondingly to simulate variation of power of ac armsic so
and test the MPPT control algorithm.

Standalone mode

In autonomous wde, hybrid microgrid becomes electricatiyt off from the rest of the utility grid. The batteplays a very
vital role for balancing the power and to obtain the voltage stability. Battery or boost converter is implemented to Dr@ibtasn
voltage stale, according to different operating conditions. By controlling the main converter a stable and high quality ac bus voltag
is provided.

3. MODELING OF SOLAR PANEL

In a gridconnected PV system, PV power varies with operational conditions such as ireadémperature, light incident
angle, reduction of sunlight transmittance on glass of module, and shadptmtovoltaic array is an interconnection of modules
which in turn is made up of many PV cells in series or parallel. The power produced by sinlylke s not enoughence he
modules in a PV array are generally first connected in series to attain the gelagds then the individual modules amnnected in
parallel to allow the system to produmere current.
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Fig. 3Equivalent circuit of pcell
Generally the equivalent circuit of a general PV model consists of a photocurrent, a diode, a parallel resistor whieb expres
a leakage current, and a series resistor which describes an internal resistance to the curféht Tlogvdurrent oytut equation of a
solar cell is given as

O = ENGQ ENOCD? [exp ((A/OTY(aAY/ &l + QUV)) 1]

L Y
PO= Oié+ WY Y

1000
TR noaeyn 1 1
O = "0 _Y 3eXp T@ . _Y —Y

4. MODELING OF BOOST CONVERTER

The dedc boost converter is step upconverter that steps up timput voltage by storing energy in an inductor a certain
time period,and then uses this energy to boost the input voltage to a higher value.

I

—

D
—Y YY) P} )
. L
Vin u Q -|- Coc Vou
°

Fig. 4 Circuit diagram of Boosonverter
The relationship between the input and output voltages is given by

Vinton + (Vin T Vout) tof‘f =0

+1

out __ rﬁ” off 1

V. t 1-d

in

aff’

The boost converter is average model type meaning that switching action is absent. This model uses controlled current
voltage sources, whodaput is reference signals, instead of power electronic devices to generate boosted voltage across outj
terminal. The output of boost converter is the input taditiacinverter.

5. MODELING OF BATTERY
Terminal voltage Vb and state of charge (SOC)tlaeewo Timportant factors to describe the state of a battery.

~ P V] ~
D= GE+ YLD 0+ B.exp & GO
5+ o P
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"6 = 100 (1+ @D
6. PI CONTROLLER

In various industrial applications, proportional integral (PI) controller is one of the
famous controllers used in a wide range. The PI controllgput is in time domain and is defined by the following equation:
o

Oho = 0N o+ 00 Y D

+ (1)

Spead-ref

. >

Sum Saturation M

1y
il

Limited
Integrator

Fig 5: Block diagram of Pl control system

Adding the integral part to the proportional controller is one of the major advantages to etadicadady state error in the
controller variable. On the other hand, one of the main drawback of the integral controller is if the error does natisattisecieon
subsequently it gets saturated after a while. By introducing a limiter in the civisuib¢ident can be avoided at the integral part of the
controller ahead of adding its output to the output of the proportional controller. The input to the PI controller isdherspde),
while the output of the PI controller is used as the inpuéfgfrence current block as shown in fig 5.

7. THE CONTROL STRATEGY

The different sources andonverters have to be coordinately controleith the utility grid to obtaira continuous, high
efficiency, and high quality power to variatde anddc loadsunder variable solar irradiation when the hgbgrid operates in both
grid tied and standalone modes. This section presents the vewoiaus! algorithms for those converser
A. Grid -Connected Mode

When the hybridnicrogrid operates igrid connected wde, the maimpurposeof the boost convertés to track the MPPT of
the PV arrayoy regulating its terminal voltage. Tihédirectionalconverteris controlled to regulatBow of current to achieve MPPT
and to coordinate with ac grid. The excesergyof the hybrid grid can be sent to the utility systdrhe excess energy is stored in
battery butthe utility grid balances the excess power hence battery is less sufficient in this hybrid micrblgeidnain purpose of
batteryis to eradicate regular powaransfer between thac anddc link. The dc/dc converter of the battery can be controlled as the
energy buffer using the techniqu€he main converter is designed to operasebidirectional converteilo integrate harmonizing
characteristic of solar sourel hemaincontrol objectives of thbidirectionalconverteris for variable loadconditionsa stable ddink
voltagemust be maintainednd to synchronize witthe ac link and utility system [11],[12].
The power flow equations at the dc and ac links are,

Povt Pac=PacL + By
Ps= Py T PacL - Pac

B. Standalone mode

In isolated mode, the bidirectional dc to dc converter operates eithkaiging or discharging mode based on power balance
in the system [13]. By using either battery or boost converteddtimk voltage is maintained based on different system operating
conditions.

va + Py =Py + Poss+ Py
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Fig.6 Control diagram for boost and main converter
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Fig.7 Equivalent circuit representation for the three converters

The time average equivaleaircuit representation of theooster and main converter is shown in Fig. 6 based on the basic
principles and descriptions for booster and inveméspectively [16].

8. SIMULATION RESULT
This section presents the simulation results of the gtioreal and the proposed methods in order to certify the performaihce
the control scheme. Software simulation has been done WM AB/SIMULINK simulation package The full diagram of the
control methodology and thmodulation is shown.

The Fig. 8shows the terminal voltage of solar panel. THg. 9 shows that the voltage drops at 0.25 s and recovers quickly
by the controller. Fig.11 shows the voltage (voltage times 0.2 for compasmhurrent responses at the ac side of the main
converter undevariable solar radiation. Figl2. Shows the voltage and current responsehghdmload increases from 20 kW to 40
kW at 0.25 s with a7xed irradiation level 750V/m? . It can be seen from the current direction that power is injected from dc to ac
grid before 0.25s and reversed after 0.25 s. Fig. 13 shows the voltage response at dc side of the bidirectional cantbaesaumel
conditons.

Vaoltage in volts {V)
b [

005 01 0.15 02 025 03 03 04 045 05
Time in Sec (s)

Fig.8 The terninal voltage of the solar panel
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Fig. 10 Solar radiation
Different resource conditions and load capacities are tested to validate the control methods. The simulation results show
the hybrid grid can opate stably in the gritied or isolated mode. Stable ac and dc bus voltage can be guaranteed when the operatir
conditions or load capacities change in the two modes. The power is smoothly transferred.

~Voltage

=== Current

Volatge (V) and Current {A)

1 i 1 i
"o 0.05 0.l 015 0.2 0.5 0.3 0.33 04 0.45 03
Time in Sec (s)

Fig.11. AC side voltage and current of theimaonverter with variable solar radiation

Valiage (V) and Curret {A)

! : 1 ]
0 0.05 0l 0.15 02 025 0.3 0.35 04 043 03
Time in sec (s)

Fig.12. AC side voltage and current of theimaonverter with constant solar radiation
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Fig.12 \oltage transient response.

9. CONCLUSION

A hybrid microgrid is proposed and briefly studied. The hybrid microgad decrease the processes of dc/ac and ac/dc
conversions in an individual ac or dc grid. The efficient models and control schemes are proposed for the convertexis tetatwdent
system operation under various load and resource conditions. Variousl amethods have been incorporated to manage the
maximum power from dc and ac sources and to harmonize the power exchange between dc and ac grid. From the simulition rest
is known that the hybrid grid can be stable in both the-tigitl and standalonmode. When there is a change in the operating
conditions it is assured to have stable ac and dc bus voltage in both the modes. When the load condition changes, smooth p
transfer is obtained.

There are some sensible problems in implementing the hghiddased on the current ac subjugated infrastructure. Mainly
the total system efficiency depends on the reduction in various conversion losses and the increase in an additiomakduytimid
grid is mainly implemented where some small customerd te@stall their own PV systems on the roofs and are wish to use LED
lighting systems. The hybrid microgrid is practicable for some isolated industrial plants with PV system as their magupmwer
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Abstractd In this paper, an advanced topology for cascaded multilevel inverter using developed H-bridges is proposed. The
proposed topology requires a lesser number of dc voltage sourcesand power switches ,which results in decreased @mplexity and
total cost of the inverter. Moreover, a Bee dgorithm(BA) to detemrmine the magnitude of dc voltage sources is proposed. It is used
to solve the transcendental equations for finding the switching angles. This algorithm canbe used for any number of voltagelevels
without complex analytical calculations. Simulation results for 15-level inverter verify the validity and effediveness of the proposed
algorithm.

Keywordss . Cascaded multilevel inverter, Developed H-bridge, Multilevel inverter, Bee Algorithm, Multicarrier PWM
techniqueVoltage source inverter.

I.INTRODUCTION

Basically Inverter is a device that converts DC power to AC power a desired output voltage because of other
advantages such as high power quality, lower order harmonics, lower switching losses, and better eledromagnetic interference
[1],[2]. and frequency. Demerits of inverter are less efficiency, high cost, and high switching losses. To overcome these demerits,
were going to multilevel inverter[3].Multilevel inverter output voltage poduce astaircase output waveform, this waveform look
like a sinusoidal waveform.The multilevel inverter output voltage having less number of harmonics compare to the
conventional bipolar inverter output voltage[4]. If the multilevel inverter output increese to N level, the harmonicsreduced to the
output voltage value to zero. The multi level inverters are mainly clasdfied as Diode clamped, Flying capacitor inverter and
cascadedmulti level inverter[5].The cascaded multilevel control method is very easy when compare to other multilevel inverter
becaise it doesnd require any clamping diode and flying capacitor. Moreover, abundant modulation techniques have been
developed in cascade multilevel inverter andreducing the power losses.The most attractive feaures of multilevel invertersare as
follows.

1.They can generate output voltages with extremely low distortion and lower order harmonics.
2. They draw input current with very low distortion.
3.In addition, using sophisticated modulation types of methods, CM voltages can be eliminated.
4.They can operate with a less switching frequency.

I .CASCADE MULTILEVEL INVERTER

The concept of this inverter is based on connecting H-bridge inverters in series to get a sinusoidal voltage output. The
output voltage is the sum of the voltage that is generated by each cell. The number of output voltage levels are 2n+1,
where n is the number of cells. The switching angles can be chosen in such a way that the total harmonic distortion is
minimized. One of the advantages of this type of multilevel inverter is that it needs less number of components comparétive to the
Diode clamped or the flying cgpacitor, so the price and the weight of the inverter is less than that of the two types.Figure.l
shows the power circuit for one phase leg of a threelevel and five-level cascaded inverter. In a 3-level cascaded inverter ezh
single-phase full-bridge inverter generatesthree voltages at the output: +Vdc, 0, -Vdc (zero, postive dc voltage, and negative
dc voltage). This is made possible by connecting the capacitors. The resulting output ac voltage swings from -Vdc to +Vdc
with three levels, -2Vdc to +2Vdc. The output voltage of an M-level inverter is the sum of all the individual inverter
outputs. Each of the H- Bridge&s adive devices switches only at the fundamental frequency, and each H-bridge unit generates a
quasi- square waveform by phase- shifting ts positiveand negative phase legs with switching timings.Further each switching
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I I3 Ik I

Figure.l. Single Phase Structures Of Cascaded Inverter (A)3-Level,(B)5-Level

device always conducts for 1 8 (og 1/2 cycle)regardless of the pulse width of the quasi-square wave so that this
switching method results in equalizing the current stress in  each active device This topology of inverter is
suitable for high voltage and high power inversion because of its ability of synthesize waveforms with better harmonic
spedrum and low switching frequency. Considering the simplicity of the circuit and advantages, Cascaded H-bridge
topology is chosen for the presented work. A multilevel inverter has four main advantages over the conventional
bipolar inverter. First, the voltage stress on each switch is deaeased dueto series onnection of the switchesThe major
advantage of this topology and its algorithms is related to its ability to generate aconsiderable number of output
voltage levels by using a low number of dc voltage sources and power switches but the high variety in the
magnitudeof dc voltage sources is their most remarkable disadvantage

SI..IL

/
x

3 k
‘\R,'
U=

Fig. 2.Proposed seven level inverters
(a).First proposed topology,(b). Seand proposed topology

TABLEI
OUTPUT VOLTAGES OF THE PROPOSED SEVEN- LEVEL INVERTERS
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In this paper, in order to increase the number of output voltage levels and reduce the number of power
switches, driver circuits, and the total cost of the inverter, a new topology of cascaded multilevel inverters is
proposed[2],[4],[7] and [8].Then, to determine the magnitude of the dc voltage sources a new algorithm is proposed.
Moreover, the proposed topology is compared with other topologies from different points of view such as the number of
IGBTs, number of dc voltage sources, the variety of the values of the dc voltage sources, and the value of the
blocking voltages per switch. Finally, the performance of the proposed topology in generating all voltage levels
through a 15-level inverter is confirmed by simulation using power system computer aided design (PSCAD)
software.

[ll. ADVANCED TOPOLOGY

It can be obtained by adding two unidiredional power switches and onedc voltage source to the H- bridgeinverter
gructure. In other words, the proposed inverters are comprised of six unidirectional power switches (Sa, Sb, SL.,1, SL.,2, S
R,1, and SR,2) and two dc voltage sources (VL.,landVR,1).Inthis paper, these topologies are cdled the developed H bridge As
shown in Fig. 2,the smultaneous turn onof SL.,1 and SL.,2 (or SR,1 and SR ,2)causes the voltage sources to short circuit in that
Figure2.Then the simultaneously turned on to mentioned switches must be avoided. In addition, Sa and the Sb  should not turn on.
The difference in the topologies ill ustrated in Fig.1 is in the connedion of the dc voltage sources polarity. Table | shows the autput
voltages of the proposed inverters for different states of the switches Therefore the values of dc voltage sources should be
different to generate more voltage levels without increasing the number of switchesand dc volt age sources.

An advanced topology, the number of outputvoltage levels (N step), number of switches (N switch), number of dc
voltage sources (N source), and the maximum magnitude of the generated voltage are cdculated as follows, respectively:

Nsep=22"171 1)
N switch =4n + 2 2
N source = 2n (3)

IV.BEE ALGORITHM

The Bee algorithm is an optimization algorithmbased onthenatural  foraging behaviour of honeybees to find the
optimal solution[6]. A bee colony consists of three kinds of bees. employed bees on-looker bees, and scout bees. Employed bees
cary information about place and amount of nedar in a particular food source They transfer that form information to on-looker
bees with dance in that of hive. The time of dance determines the amount of nedar in a food source An on-looker chooses afood
source based on the amount of nedar in a food source A good food source atracts more on-looker bees to itself. Scout bees
seek in seach space and find new food sources. Scout bees control theexploring process considered as possible solutions to
a poblem[5].The food source is a D- dimensional vedor, where D is whie employed and on-looker bees play an exploiting
role. In this algorithm, food sources are the number of optimization variables.The amount of nedar in afood source determines
the value of fitnessThe kasic flowchart of BA is shown in Fig. 3.
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Step1(Initialization):
Generate initial food sources

v

Step2 (Employed bee phase):
Evaluate fitness of food sources
and improve the food sources

v

Step3 (On-looker bee phase):
Select elite food sources and
improve the food sources

v

Step4 (Scout bee phase):
Search for new food sources

v

Step5 (Memorization):
Memorize the best food sources

Fig.3.Basic Flowchart of BA

In step 1, random initial food sources are generated. The rumber of initial food sources is half of the bee colony. In
step 2, employed bees are sent to thefood sources to determine the amount of nedar and calculated to its fithess For ead food
source, there is only one employed bee So, the number of food sources is equal to the number of employed bees. In addition, the
employed bees modify the solutions, saved in memory, by seaching in the reighbourhood of its food sourceThe employed
bees save the new solution if its fitness is better than the older one. Employed bees go back to the hive and share the
solutions with the onlooker bees In step 3, on-looker bees, which are another half of the colony, seled the best food sources using
a probability-based selection process Food sources with more nectar atract more on-looker bees. On- looker bees are sent to the
selected food sources. The on-looker bees improve the chosen solutions and calculate its fitness. Similar to employed bees,
the on-looker bees save a new solution if its fitnessis better than an older solution. In step 4, the food sourcesthat are not
improved for a numberof iterationsare abandonedSo, the empbyed beeis sentto find new food sourcesas a scoutbee.The
abandoned foodourceis replacedyy the new food source Finally, in step5 the bestfood sources memorizedThe maximumnumber

of iterationsis setasatermination criteriorwhich is cheked at theendof iteration. If it is not met,the algorithmreturnsto step2for
thenext iteration
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V.ADVANCED ALGORITHM TO DETERMINE MAGNITUDES OF DC VOLTAGE SOURCES

In this paper, the following algorithm is applie d to detemine the magnitude of dc voltage sources. It is important to note that all voltage
levels (even and odd) can be generated.
A. Proposad Seven-Levd Inverter
The magnitudes of the dc voltage sources of the 7- level inverter shown in Fig.2(b) are determined as follows
VL,1=Vdc (4)
VR,1 = 2Vdc. (5)
Considering (5), (6) Table I, the proposed 7level inverter can generate 0, + 1V, + 2V, + 3Vdc & output voltage.

B. Proposad 15-Levd Inverter
The magnitudes of the dc voltage sources of the proposed15evel inverter are recommended as follows:

VL,1 = Vdc (6)
VR1 = 2Vdc ©
VL 2 = 5vdc )

The proposed inverter can generate all negative and positive voltagelevels from 0 to 15Vd ¢ with steps of Vdc.
C. Proposad General Multileved Inverter
The megnitudes of the dc voltage sources of the proposed general multilevel inverter can be obtained as follows:

VL,j:SjTlVdc for j=123...,n 9)

VR,j =2x 9" Lvacfor j=1,23..., . (10)

Conddering (4) and (16), the values of Vo, max and Vblock, n of the proposed general multilevel inverter ae as
follows,respectively:

Vo,max =VL,n +VR,n = 3x 5" lvgc (12)

Vblock,n= 4(VL,n+VR,n) =125 Yvde (12)

VI. SIMULATION RESULTS

In order to verify the correct performance of the poposed multilevel inverter in generating all output voltage levels (even and
odd), a 15 level inverter based on the topology shown in Fig.2lt has beenused for the simulation and Table | shows the
switching states of the 15-level inverter. Thesimulation is done by using PSCAD software. The simulated output voltage and current
waveforms are shown in Fig.4.As Fig.4(a) shows, the proposed topology is able to generate 15 levels (15 positive levels, 15
negative levels, and 1 zerolevel) with the maximum voltage of 225 V.Comparingthe output voltage and current waveform
indicaes that the output current waveform is more similar to the ideal sinusoidal waveform than the output voltage becaise the
Ri' L load acts as a low-pass filter. In addition, there is a phase difference between the output voltage andcurrent waveforms,

l\io_[\_/_] 'I.QJAJ
200 P s Pt 6 0
& R 7 40— A -
100 ‘ f \ X 20 “," A
H——f——— :
A00 oo b 20 W f
R 40
6.0

0000 0010 0020 0000 0040 0050 0000 0010 000 063 000 0050
Time [Sec] Time [Sec]
(a) (b)

Fig.4.Proposed 15-level inverter.(a) Output voltagewavefor m.
(b) Output current waveform.

263 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

which is caused by theinduwctive feaure of the load. The total harmonic distortions of the output voltage and current are
equal approximately below 3%,respedively.Considering the magnitude of the blocking voltage of the switches, the
relations asociatedto the maximum voltage drop of the switches ae well confirmed.Fig.5,6shows the simulationresults of the
implemented 15 level inverter.

Fig.5.Simulation Output Of 15 level Inverter
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VIl .CONCLUSION

In this paper, an advanced topologies have been proposed for multilevel inverters to generate seven voltage levels at the
output. The basic topologies can be developed to any number of levels at the output where the 7level, 15 level and general
topologies are consequently presented. Therefore, in proposed system efficiency is about 97.2% and THD is below 3%.In addition,
a bee algorithm to determine the magnitude of the dc voltage sourceshas been proposed. An advance topology was ©®mpared
with the different kinds of presented in a topologies in literature from different points of this view. Anacaording to the comparison
results, hence advanced topology requires a lesser number of MOSFETS, power diodes, driver circuits, and dc voltage sources.
Moreover, the magnitude of theblocking voltage of the switches is lower than that of conventional topologies.

REFERENCES:

[1]. Ebrahim Babaei Somayeh Alilu, and SaralLaali, IEEEOA New General Topology for Cascaded Multilevel Inverters
With Reduced Number of Components Based on Developed H- Bridge EEETrans.Ind. Eledron., vol 61,Aug.2014.

[2] E. Babaei and S. H. Hosini, fiCharge balance ontrol methods for asymmetrical cascade multilevel converters,0 in Proc.
ICEMS, Seoul, Korea2007,pp.74i 79.

[3].K. Wang, Y. Li, Z. Zheng, and L. Xu, fiVoltage balancing and fluctuation suppresson methods of floating capadtors in a new
modular multilevel converter,0 |[EEE Trans. Ind. Eledron,, vol. 60, no.5pp.1943 1954,May,2013.

[4]. J. Ebrahimi, E. Babaei, and G. B Gharehpetian,fiA new topology of cascaded multilevel converters with reduced number of
components for high voltage applications,0 IEEE Trans. Power Eledron.,vol.26 0. 11,pp. 3109 3118, Nov,2011.
[5].M.Manjrekar and T.A.Lipo,AA hybrid multilevel inverter topology for drive applicaion,0in Proc. APEC, 1998, pp. 523529
[6].Kavousi,Behrooz,Vahidi,Naesm Farokhnia and S. Hamid Fathi,0Application of the Bee Algorithm for Seledive Harmonic
Elimination Strategy in Multilevel Invertersd IEEE Trans.Power Eledron., vol. 27,no. 4, pp. 625636, Apirl 2012.

[71.A. Rufer, M. Veenstra, and K. Gopakumar,fiAsymmetric multilevel converter for high resolution voltage phasor
generation,0 repented atthe Proc. EPE, Lausanne, Switzerland, 1999.

[8]. S. Laali, K. Abbaszades, and H. Lesani, fi Aew algorithmto determine the magnitudes of dc voltage sources in
asymmetrical cascadedmultilevel converters capable of using chargebalance control methods,0 in Proc. ICEMS, Incheon,
Koreg 2010, pp. 5661

265 www.ijergs.org



International Journal of Engineering Research and General Scienc&olume 2, Issue § October-November, 2014
ISSN 2091-2730

Optimized implementation of ANN control strategy for parallel operation of
single phase wltage source inverter

Dinesh Kumar.V PG ScholarDr. Balachandran.MAssociate ProfesspNirubha.M Assistant Professor,
Department of EEE, Nandha Engineering College, Erode, India.

dineshvl0@gmail.com, balachandran_pm@yahoo.oinubha.m@gmail.com

Abstractd This paper describes about the efficient control strategy in parallel operation of inverters in common alternatin
current(AC) bus which is used in real time applications like uninterrupted power supply (UPS), medical equipments andemany. T
contol system for parallel operation of inverters consists of two main loops; the first control loop is parallelism conttbé over
feedback inductor current to modify the input voltage to the filter. The second loop is voltage control over the ougeudfvedizh
individual voltage source inverter connected to the common AC bus. Here control system is implemented in neuro fuzzy cont
strategy which ensures less precise, flexible, better stability in control. The proposed control strategy ensuregehsouate
inverters(VSI) operating in common AC bus with proper sharing of load current, redundancy and without any needs
communication exchange between inverter modules .The parallel operation of inverters in common AC bus with proposed con
systemare verified both in theoretical and experimental results.

Keywordss Alternating Current(AC),Uninterrupted Power Supply(UPS),Voltage Source Inverters(VSI),Direct Current
(Dc),Average Load Sharing(ALS),Master Slave(MS)

INTRODUCTION

The need for highlyaliable power supplies has increased in recent years with the proliferation of critical loads such as computel
medical equipments, satellite systems, telecommunications, and other electronic dependent equipment, which are irgerealy in d
in present ey society. Not with standing, the role of uninterruptible power supply (UPS) has also increased tremendously i
sustaining high reliable power to those critical loads. One of the ways to achieve higher reliability is by parallelingnéne units
of UPS. This is because the paralleled system has wide advantages over single unit UPS. Advantages include increase of p
capability, enhanced availability from the fault tolerance with more than 1 module, and ease of maintenance with redundar
implementaton [1].

In application for uninterrupted power supply (UPS) for very large application the parallel operation of inverters ane seen
common AC bus. The parallel operation is a special feature of high performance uninterrupted power supply systealleThe pa
connection of UPS inverters is a challenging problem that is more complex than paralleling DC sources, since everyuserter i
share the load whilstaying synchronized. In theory, if the output voltage of every inverter has same amplitudeclyeguod phase,
the current load could equally be distributed. However, @uéterconnections .The first one is based on active load sharing
techniques, and the major part of them is derived from control schemes of pamafiected dadc converters, s as centralized
master slave (MS) average load sharing (ALS), and circular chain control (3C) Although these control schemes achieve both
outputvoltage regulation and equal current sharing, they need critical intercommunication lines among madotesdieduce the
system reliability and expandability [2].

The parallel operation of voltage source inverters (VSIs) is a configuration that allows the processed load power to be shared
among the converters, creating redundant systems and making theeg@ansion flexible. These characteristics have led to the use
of this configuration in an uninterruptible power supply (UPS), mainly to build a deahay

THE CONCEPTION OF CONTROL STRATEGY

Review

The control strategy includes two main loops for eashiage source inverters (VSI) connected to common AC bus. They are
Parallelism control loop and voltage control loop. The parallelism control loop employs the feedback of the inductdramartkat
output filter to modify the input voltage of the saffiteer and, therefore, to control the power flow of each inverter to the load. The
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second loop voltage control is responsible for controlling the output voltage of the LC filter, which coincides with uheditzge
of the VSI.

PWM inverter Output filter (LC)
CC-CA
Converter L“ll.—’ /YZY:'L 1
Vi N Ny
SN [l 1
I Mo
Voltage Control Pg::]'ﬂ(i)slm
~ Ve PWM+ ||
+ Gate Drives
Vi I

Fig 1.drcuit of VSI with two control loops

In each VSI, a control loop is added, called parallelism control, which is placed in cascade with the voltage ntaslisihown
in Fig. 1. This second loop enables the inverter to work in parallel. This new control modifiestpiié signal of the voltage
controller,Vvg with the aim of changing thépc signal applied in the PWM modulator and, consequently, altering feoltage of
the VSI. The parallelism control employs the feedbackdtictor current L from th&C filter, calledVi, to modify theVvc signal.
Therefore, eacNSI utilizes only the feedback of its own inductor currenetsure its proper parallel operatignrelevant point is
that the proposed strategy is based single reference voltag®&/ref) for all VSIs, thus the outpwtoltages of all inverters have only
small deviations, whiclare caused by parametric variations in the control and power Fig.1. Circuit of a VSI based on the propose
control strategy. Components of the inverters. Therefore, the gdmalicontrolhas the function of equalizing these small deviations
to ensurgoower sharing among the inverters [3].

Proposed Control Strategy

We consider a mulinput, singleo ut put dynamic system whose st at desXlaX2, Xany i
The control action that derives the system tohandesiut ed, st
variables are first transformed into their respective linguistic variables, also called fuzzifigdt[h Then, conjunction of these
rules, called inferencing process, determines the linguistic value for the output. This linguistic value of the outplled sz zified
output is then converted to a crisp value by usiefuzzification scheme. All rabk in this architecture are evaluated in parallel to
generate the final output fuzzy set, which is then defuzzified to get the crisp output value. The conjunction of fugaifed in
usually done by either min or product operation (we use product @pgrand for generating the output max or sum operation is
generally used. For defuzzification, we have used simplified reasoning method, also known as modified center of ardeomethod.
simplicity, triangular fuzzy sets will be used for both input andpou The whole working and analysis of fuzzy controller is
dependent on the following constraints on fuzzification, defuzzification and the knowledge base of an FLC, which give a line
approximation of most FLC implementatioj6s.

CONSTRAINT 1:The fuzification process uses the triangular membership function.

CONSTRAINT 2: The width of a fuzzy set extends to the peak value of each adjacent fuzzy set and vice versa. The sum of t
membership values over the interval between two adjacent sets willeb& loerefore, the sum of all membership values over the
universe of discourse at any instant for a control variable will always be equal to one. This constraint is commonlyorafefuedy
partitioning.

CONSTRAINT 3: The defuzzification method used the modified center of area method. This method is similar to obtaining a
weighted average of all possible output values.

An example of a very simple neuro fuzzy controller with just four rules is depicted in figure 2. This architecture calilybe rea
understoodl ake@a &mehiraé¢cture. At the same time, it can be
and X2 represent the input variables that describe the state of the system to be controlled. These modules delpgnelises to
the respective membership modulesrtradules) which contain definitions of membership functions and basically fuzzify the input.
Now, both the inputs are in the form of linguistic variables and membership associated with the respadgstie iragables. The m
modules are further connected teni®dules which represent the rule base of the controller, also known as the knowledge base. Eac
m-module gives to its connectedrodules, the membership value m (xi) of the input variable Xi &ssocwith that particular
linguistic variable or the input fuzzy set. Theniddules use either mioperation or produebperation to generate conjunction of their
respective inputs and pass this calculated value forward to onenotlnles. The imodulesbasically represent the output fuzzy sets
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or store the definition of output linguistic variables. If there are more than two rules affecting one output varialitleethreie sum
or the max is taken and the fuzzy set is either clipped or multipliethdiyresultant value. Thesenmodules pass on the changed
output fuzzy sets to-@odule where the defuzzification process is used to get the final crisp value of thgQutput

Lc) Output

Output Membership
Functions

@ Rule Base
Y

T
!
|

"‘ Input Membership
“—} Functions

“(i,‘

Inputs

Fig 2. Architecture of four rule fuzzy controller from neural networks paiiniew

The architecture given in Fig 2 of a fuzzy logic controller resembles a feed forward neural network, Rhiead CGmodules
can be viewed as the neurons in a layered neural network aaddheunits as the adaptable weights of the netwotie X-module
layer can easily be identified as the input layer of a rmyttiit neural network whereas then@dule layer can be seen as the output
layer. The Rmodule layer serves as the hidden or intermediate layer that constitutes the internal répreséritee network. The
fact that onen-module can be connected to more than omaddule is equivalent to the connections in a neural network that share a
common weight. This is of key importance for keeping the structural integrity of the fuzzy camtrtlct.

EXPERIMENTAL ANALYSIS

The parallel operation of voltage source inverters connected in common AC bus used for much application like uninterrupt
power supply and medical equipmesets.The output voltage of all inverters connected in commonb&€ should be same and all
should share the load equally. The AC source input is given to AC/DC converter and DC output is then fed into a singliagjease
source inverter and output is then filtered by a LC filter through isolation transformer hdtweeer and filter. The filter output is
given to the common AC bus where similar AC output of other module is immersed. The output voltage from the outpusof filter
controlled by taking it as feedback and comparing with the reference voltage fewenoe voltage DC bus and controlled by classic
PID control strategy in existing system and fuzzy logic control in proposed system. The error and change in error isiranalyzec
controller and current signal from the controller is given to parallelisnraadmparing with current to LC filter then signal is given
to PWM gate driver circuit of inverter to vary switching of the inverter. The block representation is shows in fig

TABLE |
SPECIFICATION OF VSI OF 5KVA

Vier 5V(PEAK)

Vo 220 Viyg/60 H,
Ky 0.015¢q
Vac 220 Viug/60 Hy

N 1.63

Ly 348 MH

L, 370pH

Le 730 pH

L 1100 pH

c 36 UF
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MODULE 1 \ Common
{ V, L ac bus
e DC-AC Lin N
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inverter T
I Voltage control Parallelism control ‘ \=4
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Fig 3. Circuitof VSIs modules connected in parallel

This methodology defines voltage and current equations for each inverter in relation to the componevsl .ofalis, the model
allows the study of the distribution of power, sharing, and circulation of currents among inverters in the case of peaaateiriof
the components, load variations, and controller modifications spaeification for two voltge source inverters connected in parallel
in common AC bus showin block representation in fig.&e déailed in TABLE |

SIMULATION RESULTS
Pulse output after the process of conttmtegy from pulse with modulation PWM) generator is shown in fig 4

pulse octput from pwm generstor
T . = . T T

R 1 Lo AR NP L [T P e ERIRRRRE RN

amplitude

i i i i i i i i
] ooz 0.0 0.06 Cos o1z 014 016 015 a.z2
time(mmilli sec)

Fig 4 Pulse output from PWM generator

=
ol
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output from voltage source inverter
T T T

400 - T T

i

1

: : ; : : :
L] 0.02 0.04 0.06 0.08 0.1 012 0.14 016 0.18 0.z
time{ milli sec)

Fig 5 Square output voltage from inverter

The output current measured from voltage source inverter throughasdiathsformer is shown in fig 6

output current from inverter through isolation
T T T T

current (arnphs)

0.02 0.04 0.06 0.08 [IN] 012 014 016 018 0.z
time( milli sec)

Fig 6.0utput current measured from the inverter

The output voltageneasured from the common AC bus where inverters modules of various voltage ratings are connected is shown
fig 7

output voltage from common AC bus
300 T T T T

111 PN T PP PO PEPROS PEPT PP FRFPOO 4
200 : : ; : : A

voltagelvolts)

100 -

1 | 1 1 | 1 | | |
o 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 018 0.2
time( milli sec)

Fig 7.0Output voltage measured from common AC bus

CONCLUSION

Thus the uninterrupted power supplies (UPS) and medical equipments frequemtly parallel operation of inverters with proper load
sharing capability and redundancy. Hence proper control strategy should be implemented for independent operation ajuvodtage s
inverters making them to work at any load conditions and no loaditmorsd The control strategy allows the connection and/or
disconnection of one inverter from the common ac bus with a smooth transient response in load voltage. It also enadllet dpenasion
of different power inverters. ANN control strategy whiemerging control logic for many application is more efficient and satisfies all
features of control strategies of parallel operation of voltage source inverters. Simulation results have shown thatfastedyonse,
proper output regulation, and eqeakrent distribution can be achieved in the proposed mmdtule inverter system.
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Abstractd This paper proposed to utilize the DC source from the solar PV. The DC/DC converter is the unidirectional power flov
between the soldPV and load, while in existing its bidirectional. The proposed converter becomes compact using widepband ge
devices which provide high efficiency and reduces heat generation of the circuit. PSO is used for the switching cdmrol for t
converter. The converter can step up, step down and current doublers, synchronous rectifier is also present. The la&Ccan be
motor.

Keywordss unidirectional, solar PV, PSO, DC motor

INTRODUCTION

Now a daybés wuse of other fossi/l fuels was becoming gl c
renewable sources plays major role throughout. There¢f@resolar PV is used as a source for the converter lanihe EV/HEV
power system, a dc/dc converter is required to serve as an auxiliary power supply, connectingubkalgiglfHV) battery and the
low voltage (LV) dc bus [2]. The LV dc bus is linkéadl the 12V battery and the LV electronic loads such as the head lamps, stereo
system, and various electronic control modules.

In normal operation, the converter delivers power from the HV battery to the LV electronic loads, whilevttmati@ry is used
only for stabilizing the voltage and starting up the vehicle. The converter must incorporate galvanic isolation to praféct th
electronic system from potentially hazardous high voltage [3]. For this applicatiebrifide and hatbridgebased topolgies, such
as the phasshift and resonant converters, are primarily considered as standard approddhs. ] these topologies, the voltage
stresses on the H¥ide switches and the transformer {dMe winding equal to the Hdc-bus voltage. Traditica fly back converter
is not a suitable topology for this application mainly because of thadfglet current in the transformer. In [13] and [14], new dc/dc
converters derived from fly back topology were proposed, but the voltage stress onsidetuiches is higher than the Hi¥t-bus
voltage. In HEVS/EVs, the HVWattery voltage is typically rated at about 350 V, and it can reach up to 450 V in fluctuations. h heavy
duty vehicles, the H\battery voltage can be even higher. As the-btery voltage ioreases, the raised voltage stresses on
components will lead to a lower efficiency of the converter and less component selection choicelevEhdedc converters have
been proposed in [15] and [16], having the ability to reduce the voltage stres$®g-side switches by half. However, such
converters require multiple components and complex control. Another approach to reduce the voltage stresses on swipghes is to
the switcheecapacitor circuit. In [17][20], new dc/dc converters based on switthapacitor circuit are proposed. However, in the
case of a higher H\dc-bus voltage, these converters can only operate within a limiteeratimyrange, and will suffer severe current
stresses in the components.

This paper proposes the unidirectionafldetween the solar PV and the load. Aiming the good efficiency and to serve the
converter for the certain applications. Now, the converter is proposes to run the DC motor applications. The featyyespobéue
converter include: 1) the voltage stress& HV side switches are reduced to-hind of the H\Adc-bus voltage; 2) the voltage stress
on transformer is reduced to etierd of the H\tdc-bus voltage; 3) the transformer turns ratio is reduced; 4) it haswinéhing
capability and high efficiezy; the block diagram for the above converter is shown in fig 1.
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Solar DC_DC
panel converter E LOAD
PWM control
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current ref PSO

Figure 1: Block diagram

II. BLOCK MODEL -DESCRIPTION
A. solar PV

Photovoltaic cells are devices that absorb sunlight and convert that solar energy into electrical energy. Solar ceftsoalye com
made of silicon, one of the most abundant elements on Earth. When photons (sunlight) hit a solar cell, its energyrérebsletect
pairs. The electric field will send the free electron to the N side and hole to the P side. This causes fuktien ci§relectrical
neutrality, and if an external current path is provided, electrons will flow through the path to their original sideid#)etd snite
with holes that the electric field sent there, doing work for us along the way. The electrgordlades the current, and the cell's
electric field causes a voltage.

Three solar cell types are currently available: mongtalline, polycrystalline, and thin film, discerned by material, efficiency,
and composition.
B. MPPT

The Maximum Power Point Track€MPPT) is needed to optimize the amount of power obtained from the photovoltaic array to
the power supply. MPPT is designed to withstand the harsh, fast changing environmental conditions of solar PV.

Mazimum
Power Point

Current >>
T

1 L 1 1
Voltage >>

Figure 2: 1-V Curve

Design of the customized MPPT will emeuthd the system operates as closely to the Maximum Power Point (MPP) while being
subjected to the varying lighting and temperature. The inputs of the MPPT consisted of the photovoltaic voltage andtputsent o
The adjusted voltage and current output of het MPPT charges the power supply
A microcontroller was utilized to regulate the integrated circuits (ICs) and calculate the maximum power point, givgrutHeoout
the solar array. Hardware and software integration was necessary for the compldtiscaiiponentWhile here the PSO is used as
the advanced method for the substitute for microcontroller.

C. PSO

PSO adapts in searches for the best soluemtor in the search space. A single solution is called particle. Each particle has a
fitness/cost vime that is evaluated by the function to be minimized, and each particle has a velocity that directs the "flying" of th
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particles. The particles fly through the search space by following the optimum particles. The algorithm is initializedticligs @
random positions, and then it explores the search space to find better solutions. In every iteration, each partide \adagstg fo
follow two best solutions. The first is the cognitive part, where the particle follows its own best solutiorsfofard This is the
solution that produces the lowest cost (has the highest fitness). This value is called pBest (particle best). Thewatler ibesie
current best solution of the swarm, i.e., the best solution by any particle in the swarm.|ddis valled gBest (global best). Then,
each particle adjusts its velocity and position with the following equations:

V' =v +cl.rl. (pBestx) + c2.r2. (gBest x)

X'=x+V
v is the current velocity, v' the new velocity, x the current positiomexhew position, pBest and gBest as stated above, rl and r2 are
even distributed random numbers in the interval [0, 1], and c1 and c2 are acceleration coefficients. Where c1 is that factor 1
influences the cognitive behavior, i.e., how much the pamvdldollow its own best solution and c2 is the factor for social behavior,
i.e., how much the particle will follow the swarm's best solution.

D. WBG

Wide band gap devices are operates at higher frequencies to filter the harmonics. This also employszi thengize of the
passive component particularly for the switched capaditbas been documented extensively in the literature that WBG devices have
lower switching loss, better reverse recovery characteristics, and lower figure of merit in tenmgmiduct oR;{on) and total gate
chargeQq [22]i [23].

Wide band gap devices provide good efficiency.

In the existing system the wide band gap devices are designed to withstand the harsh condition due to the temperagdrendevelor
the vehicles [1]Such kind of protection is not necessary for the proposed converter.

Il .OPERATION PRINCIPLE OF PROPOSEDISOLATED QSCCONVERTER

A. Circuit Description:

5. 5} &

7 |
b ?LH

S;: L m Laed Sy

Ly Cai—= Fosr

Lﬁ,‘
==, —"

Figure 3: proposed isolated quasi switched capacitor

The power supply is utilized from the solar PV. THednd L2 are the shunt connect with Lm. Inductances of Lm is much greater
than L1 and L2. Thus the transformer can

withstand without any aigap. The proposed converter can operates in various modes according to the duty cycle giv
to the circuit. Basedrothat duty cycle ratio the converter modes are as follows.

U < 5 0Bwack mode
U > 5 0B6ost mode

B. Buck mode operation:
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The buck mode operation can be explained based on the various switching frequencies.

(i) Hard switching operation:
Switches S1S4 and S&3 ae the two complementing pairs.

Tr5-3) —= 1

T

i T :

'* 3 ] Ny
| ] 1

T L] T

LY | ON ['

Figure 4: hard switching operation of buck mode.

Mode 1(t17t2): The input voltage sourc€2, C3, Ls, L1, andL2 are connected in serigd2 andC3 are charged.1 andLs store
energy, whileL2 release its energy toethoad.

Mode 2(t2 i t3): Lsreleases its energy back@ andC3, viaS3, $4, and the body diode @&. L1 andL2 release their energy to the
load.

Mode 3(t31t4): The energy oLsis completely released 8. The body diode o® is blockedL1 andL2 continue to release their
energy to the load.
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Mode 4(t4 115): C2 andC3 are connected in parallel and they are dischalgk@ndL2 continue to release their energy to the load.
Both VL1 andVL2 are clamped to the output voltage,lls®increases quicklytransferring the current flowing througB to S4. The
body diode ofS3 conducts because the currentldf is larger tharlLs.

Mode 5(t57t6): The current ofL2 is equal tdLs att5, so the current 083 reaches 0 d5. Aftert5, the body diode d83 is blocked.
Mode 6(t6 7t7): Ls releases its energy back to the input voltage sourceCandia S3, 34, and the body diodes @&1; L1 andL2
release their energy to the load.

Mode 7(t77t8): The energy ofsis completely released. The body diodebfis blockedL1 andL2 continue to release their Energy.

Mode 8(t8171t9): The input voltage sourc€2, C3, Ls, L1, andL2 are connected in series. Bathl andVL2 are clamped to the output
voltage, sdLs increases quickly, transferring the currentaiiog through$4 to S3. During this mode, the body diode $f conducts
because the current tfl is larger thanLs. At t9, the current o$4 reaches 0 and its body diode is blocked.

(i) Soft switching operation:

The converter has the capability to realizeZv the front stage circuit and ZCS in the pstsige circuit. To achieve the ZVS ON
of Sl andS2, the freewheeling current must continue to flow till the deauidd transients are over, which means the switching Mode 3
and Mode 7 must be bypassed. Fighbws the major waveforms of the bemmiode, softswitching operation.

J— T 1 -
— 12 T2 :
548, [T ON 1% [ov—. ,
[] ]'!354 | | I
wl | 1 |
b':&&f' : [ ON |
L | | " i f
I i
V,, . r Vo
L : f
[ T | L |
1 in' = iy =
Vi, ! r"hl '
L JJI | | - .f
! -I_"‘_..'_; : -

[}
(fs) & 2 Is ts
Figure 5: soft switching operation of buck mode.

In Fig. 5,T & is the freewheeling transient, wherereleases and stores energy. During, SL or & is turned ON for enabling
syndronous rectification that reduces the conduction loss. Based on theegottd balance &fl, thels is derived as,
(T"—iu —3N - .[".'ont) : ij\fr:zj—"l —3N - I";Jut : (J\‘TQLI +L<,)

05 = 55> = - — -
- 2[3*\ Vout - (4\;21'1 _Ls)_'_(piu —3N - Vout) - ;\"ELJ

C. Boost mode operation:
Soft switching operation:

In boost mode, the duty ratios 8f andS2 are fixed at 50%.The duty ratiosS¥ and4 need be extended over 50%,
to overlap in advance with thoseSif and2, respectively. In the overlapped transients, the transformer leakage
inductance stores and releases energy which is required fofrrbodstpower delivery. Fig. 6 shows the major
waveforms of the boost mode, seftitching operation. Similarly, based on the voltage and the curréstofdifferent
time, Po of the boost mode operation can be derived as,

P, = [V‘E‘t — 3N VinVour ) — Lfm . i —dg | - 0 - 1
! 9(N2L, + L) 9L, 2 f

= Js
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Figure 6: soft switching operation of boost mode.

IV. SIMULATION RESULTS

The smulation is done by using the MATLAB software, in which the converter has the solar PV, was completely
controlled by the MPPT technique to maintain the constant power to the converter. PSO serves in the MPPT technique
get the accurate result of the gerter.

Experimental results:

1. Theconverter efficiency increased.

2. The voltage stress of is reduced.

3. Solar intensities were different but the result will be the constant DC voltage is possible.
4. Converter made into compact size.

CONCLUSION

This paper propses the isolated quasi switched capacitor DC/DC converter for the effective utilization of the unidirectional power flow
between the solar PV and DC motBy. the use of converter the voltage stress has been reduced to the level and the wide bandegap devic
employs to better performance of the converter and to avoid the generation of heat to the converter. Thus the effi@aywefter is

higher than the existing model and it values 96.4%. which means it provides the higher switching frequencies.
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Abstractd ETL is responsible for the extraction of data, their cleaning, conforming and loading into the target. ETL is a
Critical layer in DW setting. It is widely recognized that building ETL processes is expensivdimgdame, money and

effort. In this, firstly we review commercial ETL tools and prototypes coming from academic world. After that we review
designing works in ETL field and modelling ETL maintenance issues. We review works in connection with optimization
and incrementaETL, then finally challenges and research opportunities around ETL processes.

Keywordss ETL, Data warehouse, ETL Modelling, ETL Maintenance

INTRODUCTION

Enterprises as organizations invest in DW projects in order to enhance their actiVityr measuring their performance.

It aims to improve decision process by supplying unique access to several sources. In this we have two types. The
famous types are databases and flat files. Finallyjdét that sources are autonomous or semi autouns. It is the
integration layer in DW environment [1]. ETL tools pull data from several sources (databases tables, flat files, ER
internet, and so on), apply complex transformation to them. ETL is a critical component in DW environment. Indeed, it
widely recognized that building ETL processes, during DW project, are expensive regarding time and money.A. De
Warehouse layersSources: They encompass all types of data sources. They are data provider. The two famous type
databases and flat filesin@lly let note that sources are autonomous or semi autonomous.

ETL: It is the integration layer in DW environment. ETL tools pull data from several sources apply comple>
transformation to them. Finally in the end, data are loaded into the target whiEltaisvarehouse store in DW
environment.

Data Warehouse: is a central repository to save data produced by ETL layer. DW is a DB includes fact tables :
dimension tables. Together these tables are combined in a specific schema that may be star schveftakesshema.

Reporting and Analysis: Collected data are served teusats in several formats. For example data is formatted into
reports, histograms.

Extraction:The problem data from a set of sources which may be local or distant. Logically, data souore from
operational applications, but there is an option to use external data sources for enrichment. External data source m
data coming from external entities. Thus during extraction step, ETL tries to access available sources, pull oainthe rele
data, and reformat such data in a specified format.

Transformation:This step is the most laborious one where ETL adds value. This step is associated with two words: cl
and conform. In one hand, cleaning data aims to fix erroneous data and to cleiwvedata for end users (decisions
makers). Dealing with missing data, rejecting bad data are examples of data cleaning operations. In other he
conforming data aims to make data correct, in compatibility with other master data.Checking busineskeakaty

keys and lookup of referential data are example of conforming operations.

Loading: This step conversely to previous step, has the problem of storing data to a set of targets. During this step,

ETL loads data into targets which are fact tablesdimension in DW context.
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Commercial ETL Tools We have two types of ETL tools. On the one hand, there is sulofapaiiable ETL Data Stage
andInformatica [7][8] . On the other hand, the second subfamily of commercial ETL comes with no charge [9].

Informatica: Informatica is broadly used ETL tool for extracting the source data and loading tivantarget after
applying theRequired Transformation .ETL developers map the extracted data from source systevasl angb ltarget
systems afteapplying tke required transformations [9].

Data Stage: Its basic element for data manipulation is called "stage." Thus, for this td&l proé&ess is a combination
of "stages." Thus we speak about transformation stages and stages for extracting andd¢adadigd connectors since
release which are interconnected via links.

SSIS:SSIS imposes two levels of tasks combination. The first level is called "Flow Control" and the second lev
controlled by the first, is called "Data flow." Indeed, the first level idickted to prepare the executiomvieonment
(deletion, control, moving files, etc....) and supplies tasks for this purpose. The second level (data flow) which is
particular task of the first level performs classical ETL mission. The-Blata task offes various tasks for data
extraction, transformation and loading.

SIRIUS:It develops an approach metadata oriented that allows the modelling and execulibtnpoddesses [13]. It is
basedon SIRIUS Meta model component that represents metadata desdhibimgcessary operators oatigres for
implementing ETL processes. In other words, SIRIUS provides functions to describe the sources, targets description
the mappig between these two parts [12].

ARKTOS:ARKTOS is another framework that focuses on mhedelling and execution dETL processes. Indeed,
ARKTOS provides primitives to capture ETL tasks frequently used. More exactly, to describe a certain ETL process, tt
framework offers three ways that are GUI and two languages XADL (XML variant) and £2@QL like language).

DWPP:DWPP is a set of modules designed to solve the typical problems that occur in any ETL project. DWPP is nc
tool but it is a platform. Exactly, it is C functions library shared under UNIX operating system for the implemerfitation c
ETL processes. Consequently, DWPP provides a set of useful features for data manipulation.

[I. MODELLING AND DESIGN OF ETL

ETL are areas with high added value labelled costly and risky. In addition, software engineering requires that any pro
is doaned to switch to maintenance mode. For these reasons, it is essential to overcome the ETL modelling phase \
elegance in order to produce simple models and understandable. This method is spread over four steps: 1. Identificatic
sources 2. Distinctiob et ween candi datesd sources and active sour
(conceptual model) with execution constraints. A. Migga models based on ETL Design the designer needs to: 1.
Analyse the structure and sources. 2. Desaniapping rules between sources and targets. The based omoush
provides a graphical notation to meet this necessitate [13].

Ill. ETL PROCESS MAINTENANCE:

When changes happen, analyzing the impact of change is mandatory to avoid errors andthatigsiteof breaking
existent treatments. As a consequence, without a helpful tool and an effective approach for change management, the
of maintenance task will be high. Particularly for ETL processes, previously judged expensive and costly [148iri¢5]

ETL terminology, above previous research efforts focus on the target unlike the proposal of which focuses onchange
the sources. In these proposal dealing with change management in ETL are interesting and offer a solution to de
changes impdon ETL processes. However chamggorporation is not addressed.
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IV. RESEARCH OPPORTUNITIES

1. Many conceptual models enrich the ETL design field. However no proposal becomes a standard neither wid

accepted by research community like mdithensionaimodeling in data warehouse area.

Mapping rules are an important delivery in ETL design.

3. Big data technologies arrive with exciting research opportunities. Particularly, performance issue seems solva
withthis novelty.

4. Tests are fundamentals aspectsaffvgare engineering. In spite of this importance, and regarding ETL, they are
neglected.

5. Meta data and unstructured data [2].

N

V. CONCLUSION

ETL is identified with two tags: complexity and cost. Due its importance, this paper focused on ETL, the bafkstage
DW, and presents the research efforts and opportunities in connection with these processes. It is widely familiar t
building ETL processes is expensive concerning time, money and effort. It consumes up to 70% of resources. Theref
in current surve, firstly we give a review on open source and commercial ETL tools, along with some ETL prototypes
coming from academic world. Namely, SIRIUS, ARKTOS. Before conclusion, we have given an picture of performanc
issue along review of some works dealing vitits issue, particularly, ETL optimization and incremental ETL. Finally,
this surveys ends with presentation of main challenges and researctunipips around ETL processes.
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