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104. NON LINEAR TIME HISTORY ANALYSIS OF REGULAR SHAPED, C-
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Abstract— We all know that earthquake is one of the very important aspect to be considered During 

planning of any structure. In past time Lots of work has been reported by many researchers who 

worked to study the effect earthquake on structures with Different types of irregularities. By 

referencing their works the project is done using Non linear dynamic analysis using time history 

analysis in E Tabs 2015. In this paper three models of rectangular shape and L-shape and C-shape 

each of G+5 are taken for analysis. Each of the buildings are assumed to be in Zone V and having 

medium soil type. For time history analysis previous Elcentro earthquake 1940 data has been taken. In 

this study listed parameters are considered namely Maximum displacement and drift, Base shear, 

Maximum storey acceleration and Time period. From the study we come to know that Irregular 

shaped building leads to increase in displacement, story drift, storey acceleration, time period and 

member forces, but it reduces the base shear. 
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The metal matrix composites are considered as sophisticated materials in the field of aerospace, 

aircraft and automotive, and other industrial considerations. The current work investigations are made 

to understand the impact of nano B4C particulates inclusion on the hardness and tensile behaviour of 

zinc-tin alloy matrix. Nano B4C particles of 500nm size were adopted as the reinforcement in the 

zinc-tin alloy matrix. Nano composites fabricated by using liquid stir melt method by taking 6 and 8 

wt. % in the zinc-tin alloy matrix. Specimens were subjected for Microstructural characterization 

using scanning electron microscope (SEM) and energy dispersive spectroscope (EDS). Hardness and 

tensile were evaluated as per ASTM standards, scanning electron micro photographs revealed the 

uniform distribution of nano B4C particles in zinc–tin matrix alloy and particulates were confirmed 

by EDS analysis. Further, hardness and tensile properties like yield strength, ultimate strength of the 

foundation matrix zinc alloy is improved with the addition of nano B4C particulates.  
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In todays scenario, the situation of energy market deregulation, global warming and load growth, 

distribution network needs a well versed strategy to maintain the reliability and efficiency of the 

power service. Inclusion of solar photovoltaic system with Battery storage in coordination with 

distributed static compensator is a practical approach to reduce the power quality and reliability 

concern. In this an extended version of Non-dominated sorting genetic algorithm is used  to optimally 
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Abstract-Performance appraisal is a method of evaluating the behavior of employee 

in the company, normally including both the quantitative and qualitative aspects of 

the job performance. It is a systematic way of evaluating both work related behavior 

and potential of employees. It is a process that involves determining and 

communicating to an employee how he or she is performing the job and ideally, 

establishing the plan of improvement. Managers can use the information gained from 

performance appraisal for developmental purposes such as determining how to 

motivate a worker to perform at high level, evaluating which of worker‟s weaknesses 

can be corrected by additional training and helping the worker formulate appropriate 

career goals and for evaluative, decision-making purposes such as deciding whom to 

promote, how to set pay levels, and how to assign tasks to individual workers. 
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Abstract: In the past decade there has been enormous growth of data on the 

internet. Well-liked online websites produce huge amount of news articles every day 

but major disadvantage is people will not be notified about the information. Hence for 

how the user can fast access to the valuable information has become one of the 

hotspots. With the fame of android application, mobile devices can provide 

information at anytime. In this paper we propose a method for providing current 

updates from multiple websites. The main aim of this application is to access news 

fast. The basic concept deals with news updates, the admin will add all the news URL. 

This paper describes a model to perform  categorization which extracts useful 

information for classifying a document into category by referring to URL. It allows 

the readers to read the news based on interest. This can be possible by enabling them 

to choose the categories of news such as sports and medical. 
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ABSTRACT- This paper presents the ideology of automated medical laboratory 

report system. It is a web based application which allows the doctors, patients and 

pathological laboratories to work collaboratively. It is a web based information 

storage and information management system designed for pathology and diagnostic 

centers. It uses an efficient way of storing the patients‟ information along with their 

various test reports. The data are stored using a system that helps the user retrieve 

information quickly. By using the system an entity such as a diagnostic center can be 

more modular and organized. The system has been designed in such a manner that it 

takes care of all the needs of a typical diagnostic center and it is capable of providing 

easy and effective storage of information related to the patients. Doctors diagnose the 

patients and their test details are sent directly to pathologic laboratory. Patients need 

to complete their tests by visiting the laboratory; after their reports are generated it is 

sent directly to the doctor‟s registered mail-id. Doctor verifies these report and the 

prescription is sent directly to patient‟s mail-id wherein patients need not wait for 

long for doctors visit. These reports are stored for future usage. This application is 

user friendly and is capable of providing easier access to patients. 

Keywords: Pathological laboratory, Automated System, Diagnosis, Test reports. 
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Abstract - Normally all the information of the college had been viewed in a hard file. 

While searching any information it is too difficult to access and takes a lot of time to 

search and manage. This paper is aimed at developing an Online College Event Dairy. 

It can be used for monitoring different events in the college. Students as well as co-

ordinator can login to this application and then they can access or search the required 

information regarding events. Information about the events will be uploaded by 

coordinator and students can view and register to those events if interested. This 

application is developed for engineering college in order to maintain college events to 

reduce time and paper work. For this students must be registered after which they can 

access as well as coordinators modify as per the permissions given to them. 

 

Key Elements: Android Application, Event Management, Event Results, 

Notification. 
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Abstract-we are well aware of this world where the technology is growing to touch 

the sky in such a world security plays an important role not only security we need to 

achieve higher levels of security for that we are implementing a project called assured 

facet attestation using novel lightening where assured means secured facet means it 

refers to human face and attestation means authentication , to detect and compare 

human faces and human facial parts . we are implementing this project because the 

faces of every person is different and every human being facial parts differ in color 

shape and size so on. we thought of implementing a system in which it is trained in 

such a way that it uniquely identifies each and every individual by their different 

faces. hence achieving higher levels of security. It is used to provide secured phone 

access by setting up password to systems using our own faces that is the unique 

behavior of human characteristics, which cannot be cracked by anyone and is also 

used in identification of criminal where our system is capable to recognize that person 

in the case where his face is not visible properly but any part of his face like either 

eyes ,nose or mouth should be visible, so using this it recognizes that person from the 

database .our system basically detects face and its constituents and then compares 

with images available in the database under all lighting conditions independent of 

pose, orientation, texture color using viola jones and novel lighting techniques. 

Keywords— security , Novel lightning, assured facet attestation, viola-Jones 
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ABSTRACT- In current system, all the data regarding study materials, notices, 

university updates, previous year question papers has to be viewed in a hard copy or 

by going through many official websites, similarly at the same time while searching 

for any information, it is too difficult to access and is time-consuming process to 

search the particular website, hence in order to overcome these problems an android 

based smart phone application can be used to make this process easier, secure and 

error-free. This application provides students to easily access the results, get the 

university updates, notices from the department and notes and question banks from 

the respected faculty. 

    

Keywords—Android application, Notices, Notes, QuestionPapers, Results, 

University updates. 
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ABSTRACT- In the present status of remote interchanges, Wireless Sensor Networks 

is one of the up-coming innovation which resulted in the advancement of system with 

numerous number of minor, low power, multitasking sensor hubs. WSN consists of 

communicable approach thus there is a need for security Wireless Sensor 

Networks(WSNs) which serves as supporting framework in gigantic applications. 

Secure correspondence in WSNs plays an important role as the data sent through 

these systems can be effectively caught or supplanted or adjusted. Clone attack is a 

node replication attack. A hacker can steal a node from the system and change 

information from stolen node and can reconstruct that node to make a clone of a 

stolen node. To shield arrange from clone attack is very important in WSN. The main 

goal of clone identification convention is to give solid assurance against clone attacks, 

high detection probability, low storage requirements with upgraded organize lifetime 

by expanding energy efficiency with distributed detection mechanism. 

 

Keywords: Wireless sensor networks, Clone detection protocol, Energy efficiency, 

Network lifetime. 
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ABSTRACT-  Android Placement System aims at providing the Facility to automate 

and simplify the process of registration and list generation of eligible students for 

placement. This System do all work regarding placement like collecting student 

records, Authenticate & activate the student profiles, Notifying eligible students via 

automated E-mail message The main feature of this project is automatic email 

generation and sending. In this TPO will feed the criteria and the notification will be 

sent to the eligible students automatically. Students can directly apply for the 

company using the apply function which will be provided by the system. The 

application 

also provides facility of maintaining details of students along with the placement 

records of the college. There is also facility of communication wall through which 

user can post their queries and answer them.. If placement process is conducted 

manually, then a lot of additional paperwork needs to be done; it requires a lot of 

time. This system will eradicate all manual work, by automating the information 

collection procedure, conduction of tests, displaying of results, as well as, storing it, 

notifying the eligible students via. Email and SMS, displaying the list of eligible 

students etc. 

Keywords- Android, Student Analysis, Profile, Security. 
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Abstract- Nowadays people are relying on technology which makes the work to be 

done at their fingertips. Modern technology is advancing day by day and has a major 

impact on the medical field. So, here we are implementing a web portal for an 

efficient doctor and patient communication for maintaining patients‟ information, 

patients‟ appointments, organ donation details, and helpdesk. This system helps us in 

reducing the manual work for maintaining records in files. Using this system data is 

maintained in database and data retrieving and updating becomes an easy process.  

Doctors and patients can view this data from anywhere and anytime easily. This is a 

better platform for organ donation and organ search. Helpdesk helps patients to get 

answers to their queries whenever necessary. In this paper, we are giving the 

introduction to the portal and literature survey which describes various portals and 

their importance. The limitations of the existing system are overcome by the proposed 

system. 

                                                                            

Keywords- doctor and patient communication,   patient health record, organ donation. 
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ABSTRACT-  Credit and debit card data theft is one of the earliest forms of 

cybercrime. Still, it is one of the most common nowadays. Attackers often aim at 

stealing such customer data by targeting the Point of Sale (for short, PoS) system, 

i.e. the point at which a retailer first acquires customer data. Modern PoS systems 

are powerful computers equipped with a card reader and running specialized 

software. Increasingly often, user devices are leveraged as input to the PoS. In these 

scenarios, malware that can steal card data as soon as they are read by the device 

has flourished. As such, in cases where customer and vendor are persistently or 

intermittently disconnected from the network, no secure on-line payment is 

possible. This paper describes FRoDO, a secure off-line micro-payment solution 

that is resilient to PoS data breaches. Our solution improves over up to date 

approaches in terms of flexibility and security. To the best of our knowledge, 

FRoDO is the first solution that can provide secure fully off-line payments while 

being resilient to all currently known PoS breaches. In particular, we detail FRoDO 

architecture, components, and protocols. Further, a thorough analysis of FRoDO 

functional and security properties is provided, showing its effectiveness and 

viability. 

 

KEYWORDS: Micropayment Scheme, Point of Sale(PoS), resilient attackers, 

FRoDO protocol, and secure micro-payment. 
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 ABSTRACT-The cloud services have become one of the attractive topic with the 

vast improvement of the cloud technology. The cloud based services furnishes users 

with benefit and it also brings many security problems. Hence, with the application of 

access control scheme, the user‟s privacy in cloud is secured and the cloud service 

gives a great significance to the users. In this paper, we present an access control 

scheme system with privacy protection based on privilege separation. The users are 

classified into two main domains: the private domain and the public domain. In the 

private domain, the read and write permissions for the users to access the data is 

granted respectively. The Key-Aggregate Encryption is utilised to grant the read 

access permission which improves the efficiency for accessibility. Also, with the use 

of Improved Attribute-based Signature, a high level of patient privacy is guaranteed 

simultaneously and this can determine the user‟s write access. An orderly attribute-

based encryption is implemented for the users of public domain to avoid the issues of 

failure and complex key distribution. This method can achieve security in cloud as a 

result of performance testing. 
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ABSTRACT- Images are the medium of communication. But nowadays various tools 

are available that manipulates the image. So there is a need to detect the forged image 

so that image is not altered and we can be aware about the real and forged image. 

There are two types of image forgery detection copy move and image splicing, in this 

paper various attacks like blurring, noise, scaling, etc. may occur. The overview of 

forgery detection techniques, the basic flow of how the forged image can be detected 

is presented. And finally, it is concluded with the comparative study with some 

parameters, merits and demerits. 
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 ABSTRACT - The purpose of this paper is to create agriculture based jobs for 

farmers and providing financial support as well as providing affordable agriculture 

equipments and machineries. This is an android application with which the farmers 

can be benefitted as it will help the jobless farmers to find agriculture based jobs 

suitable to their skill set and receive investments from various investors across the 

country.  

 

Keywords – Equipment; jobless; skill; investors; agriculture. 

 

 

 

 

 

 

 

 

 

mailto:preetimrg@gmail.com
mailto:virupakshagouda@bitm.edu.in


National Conference  on Recent Avenues in Engineering & Technology 

(NCRAET-2018),  April 20
th

 & 21
st
 , 2018 

  Ballari Institute of Technology & Management, Ballari  

 

Copyright © 2018 by IEAE    17 

 

CITY SCALE TAXI RIDESHARING SYSTEM 

Bagyasri K
1
  Bhagyashreek.413@gmail.com 

Bhavya Sai Lakshmi K
2  

 bhavyasai.096@gmail.com 

Divya K
3
  divya97bitm@gmail.com 

  Madhuri A
4
  madhriakki@gmail.com 

BE Final Year Students 

Dadapeer
5
  dpbitm@gmail.com 

Asst. Prof 

Department of Computer Science & Engineering 

     Ballari Institute of Technology & Management, Ballari 

 
ABSTRACT-Continuous ridesharing is an administration that masterminds one-time 

shared rides on brief period. The taxi sharing framework that acknowledges taxi 

travelers' ongoing ride demands sent from cell phones and calendars legitimate cabs 

to get them by means of ridesharing, subject to time, limit, and financial requirements. 

The financial requirements give motivators to the two travelers and cab drivers 

travelers won't pay more contrasted and no ridesharing and get remunerated if their 

movement time is stretched because of ridesharing; cabbies will profit for all the 

bypass separate because of ridesharing. Taxi riders and cabbies utilize the taxi-sharing 

administration gave by the framework by means of a PDA App. The Cloud first 

discovers applicant taxis rapidly for a taxi ride ask for utilizing a taxi seeking 

calculation upheld by a spatio-worldly file. A booking procedure is then performed in 

the cloud to choose a taxi that fulfills the demand with least increment in movement 

separate. A ride ask for generator is produced as far as the stochastic procedure 

displaying genuine ride demands gained from the data` set. Tried on this stage with 

broad tests, our proposed framework showed its productivity, viability and versatility. 

 

Keywords: Smartphone, Ridesharing, 
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ABSTRACT: Fraud is across the board and expensive to the social insurance 

protection framework. Extortion includes deliberate trickery or deception expected to 

bring about an unapproved advantage. It is stunning in light of the fact that the 

occurrence of health insurance fraud continues expanding each year. With a specific 

end goal to distinguish and evade the extortion, data mining procedures are connected. 

This incorporates some preparatory learning of human services framework and its 

deceitful practices, examination of the attributes of social insurance protection 

information. Data mining which is isolated into two learning strategies viz., 

supervised and unsupervised is utilized to distinguish deceitful cases. In any case, 

since every one of the above procedures has its own particular arrangement of focal 

points and drawbacks, by joining the benefits of both the systems, a novel cross breed 

approach for identifying deceitful claims in medical coverage industry is proposed.  

Keywords-Data mining; Health Insurance fraud; Supervised; Unsupervised 
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Abstract:  This online blood bank management system helps in managing various 

blood bank operations effectively. The project consists of a central repository 

containing various blood deposits that is available along with associated details. These 

details include type of blood, storage area and date of storage. These details help in 

maintaining and monitoring the blood deposits. The project 

is an online system that allows us to check whether required blood deposits of a 

particular group are available in the mobile application. Moreover the system also has 

added features such as patient name, contacts, blood booking and even need for 

certain blood group is posted on the website to find available donors for a blood 

emergency. Easy blood is concerned with 

finding the blood donors Who are nearer to the user location? For every two seconds 

there is a need of blood. More than 38,000 blood donations are needed every day. 

 

Keywords-Blood, Database. 
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Abstract :In the globalized world, lots of people are well educated and employed. At 

some times, it becomes utter necessary for them to move to different cities. It is quite 

a tedious job for a person alone to search a rental house by moving from place to 

another in an unknown city. Apart from that, since they are not familiar with the 

localities and the actual distance from their workplace to the selected locality, there is 

a lot of ambiguity created within them whether to choose a locality which is nearer to 

their workplace and in the budget or to prefer their comfort and luxury. Augmenting 

dweller search helps the dweller to search a rental house quickly, easily and based on 

their requirements like-whether the house is nearer to the supermarket, how far the 

house is from their workplace, market, shopping complex, food court, bus stops, 

railway station etc. This application is trustworthy because a volunteer from their 

team will confirm that whatever is uploaded to the site is liable to believe. There are 

users or tenants can search a place that fulfills their requirements  

Keywords: Rental application, Dweller Search. 
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ABSTRACT: - The Objective of this work is to make farmers and agriculturalist to 

achieve best price for their products that they produce or sell. The salient features of 

this system is the bidding by which each owner/farmer attains their maximum price 

for their product with respect to their urgency .This also provides facilities for the 

clients to quote their price for bigger requirement by means of the tendering strategy 

which is the exclusive features in this application. By this method, farmers can realize 

the necessity of the people at any point of time. For authorization purpose, there is a 

membership facility to make sure they maintain loyalty. There is also an open forum 

in this application in which the registered users can interact with each other. This 

helps them to maintain business relationship between all the genuine members in this 

site. 

 

Keywords:-bidding; auction; Agriculture products; Amazon elastic cloud; price, chat 

room, discussion forum. 
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ABSTRACT: Unified campus is an application that enables students to access the 

information about the admission, academics, placements, transport as well as the 

cultural activities. This application will help notify the students whenever there is 

shortage of attendance/internal marks, also notifies them about the updates from 

placement cell, sports or any other activities that is being held at the college. The 

main objective of this project is to add mobility and automation to the process of 

managing student information in an institute. In real world scenario such as college 

campus the information is in the form of notice, hand written manual, verbal message 

is being spread among the students. Today it is of the essence to not only use the 

predictable forms of the statement, but also new forms such as cell phone technology, 

for faster and easier communication among the students. The approach of 

communication is Android, the core idea of this project is to implement Android 

based mobile campus application for advancement of institution and educational 

system. The application will be used by students and management. In the traditional 

system, all the information is viewed in a hard file or in website. At the same time 

while searching any information it is too difficult to access and takes a lot of time to 

search from a particular website. Hence in order to overcome this problem a smart 

phone based Android application can be used to make this process easier, secure and 

less error prone. 

 

Keywords: Android Application, Mobility, Automation, Technology, 

Secure. 
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Abstract: The smart parking booking system provides users to easily book their 

parking space through online. This application overcomes the difficulties of finding a 

parking space in business complexes that unnecessarily consumes time. Hence this 

project offers a web-based reservation system where it is user friendly to view various 

parking areas and view whether space is available or not. If the booking space is 

available then user can book it for specific time and slot. The booked space will be 

marked as red and nobody can access for that specified time slot. When users view the 

registered slot icon it shows the detailed information about the registered slots. This 

system provides an additional feature of cancelling the bookings. Users can even 

make payment by online. After making payment, users get notification via SMS along 

with unique parking number 

 

Key Elements: Car parking management, online parking, Parking notification. 
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ABSTRACT: In this paper we proposed two-factor data security mechanism with 

factor revocability for cloud storage system. Our system allows a sender sends an 

encrypted message to a receiver with the help of cloud system. The sender requires to 

know only the identity of receiver. To decrypt the cipher text, receiver needs two 

parts. The first thing is a unique personal security device or some hardware device 

connected to the computer system. Second one is private key or secrete key stored in 

the computer. (to decrypt the cipher text on the receiver end w eneed a secuiryt key 

and hardware device). It is impossible to decrypt the cipher text, once the security 

device is lost. In our system we propose a mechanism where once the security or 

hardware device is lost, the cloud server will revoke the device and execute some 

algorithms which changes the existing cipher text. 

 

 KEYWORDS: cloud storage system, cloud security, two-factor. 
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Abstract- This paper describes how to connect smartphones for providing 

communications in disaster recovery, via wireless networks, and implemented a 

system called TeamPhone. TeamPhone consists of two components: a messaging 

system and a self-rescue system. Messaging system is a way of communication 

between victims and the rescue workers. The victim sends the message through the 

messaging system to the rescue team. Self rescue system gathers the location of 

victim and sends the nearest rescue team for rescue. 

Keywords—Smartphone, routing, disaster recovery. 
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Abstract: Going reverse to formerly viewed web page is a common yet edgy task for 

users due to the large volume of personally accessed information on the web. This 

web application facilitates humans natural process of recalling to re-visit the pages 

previously accessed by using web revisitation procedure called WebPagePrev 

throughout content and context keyword. A relevant views mechanism is also 

involved to facilitate users to acquire appropriate idea about the products. Compared 

with existing web revisitation tools, the projected WebPagePrev technique deliver the 

finest quality in search history, ranking and rating of the products. The context + 

content based re-finding used in this web application deliver the best performance 

compare to content based re-finding and contxnt based re-finding. 

Keywords-Web revisitation, Access context, Page content, Relevant views. 
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ABSTRACT: Mobile Cloud Computing enables mobile users to store /access large 

data on the cloud and it helps to reduce the Running costs for computation intensive 

applications. These applications are not constrained by storage capacity on the devices 

because their data is now stored on cloud. In mobile cloud data security problem 

becomes more severe and prevents further development. Mobile devices face many 

resource challenges (battery life, storage, bandwidth etc.) so cloud computing offers 

advantages to users by allowing them to use infrastructure, platforms and software by 

cloud providers at low cost. A secured data sharing scheme is proposed in mobile 

cloud that adopts CP-ABE and it delegates the maintenance of access control tree 

structure to the proxy server and makes it secure data scheme. 
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ABSTRACT: Now a days women security has become majorproblem, and in today‟s 

world, use of smart phones by the people has been increasing rapidly and hence, a 

smart phone can be used efficiently for women protection purpose .At the time of 

emergency women will have no time to dial an emergency number .This paper 

describes about women safety ,by using electronic device i.e., android mobile in 

which it is used to intimate the registered contacts about the current location of the 

women who is in unsafe condition to provide safety to her. This application is 

designed specially for women security purpose . This application is purely based on 

GPS and GSM which tracks the current location of the women and as well as provides 

alerts to the registered contacts .The women can enter an emergency message which 

can be sent along with location to all the registered contacts .The security for women 

has become very poor and the need for this women security application plays a very 

helpful role for women security and safety purpose.. s 

Keywords— Women security, Smartphone, Registered contacts , Database 

,GPS(Global Positioning System),GSM(Global System for Mobile) 
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ABSTRACT: Cloud storage services have become increasingly popular. Because of 

the importance of privacy, many cloud storage encryption schemes have been 

proposed to protect data from those who do not have access. All such schemes 

assumed that cloud storage providers are safe and cannot be hacked; however, in 

practice, some authorities (i.e., coercers) may force cloud storage providers to reveal 

user secrets or confidential data on the cloud, thus altogether circumventing storage 

encryption schemes. In this paper, we present our design for a new cloud storage 

encryption scheme that enables cloud storage providers to create convincing fake user 

secrets to protect user privacy. Since coercers cannot tell if obtained secrets are true or 

not, the cloud storage providers ensure that user privacy is still securely protected. 
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ABSTRACT: The study aims to determine student‟s performance. A automated 

software, measuring student‟s performance has been used to collect data from the 

teaching faculty through sheets and determine the success rate . The academic 

performance of the students is measured taking into account marks obtained during 

their complete course. The prediction of academic performance has assumed great 

importance in view of its practical purposes. Performance of student is very important 

for success of any educational institution. 

KEY WORDS: Student‟s performance, Success rate, Enrollment Ratio, Academic 

performance. 
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Abstract- Offload mobile technology is a concept which has the ability to access 

service from the near device without using the internet connection.  Here our primary 

focus is to concentrate on optimum usage of battery life, as battery is one of the 

scarcely resource in the mobile phone. Our new scheme helps to share the necessary 

services by using short range wireless technology  i.e. if there is a scarcity of a 

battery, then the program which needs to be executed can be sent to the near by 

device for execution and get back the results. As we know that the most of the 

application and operations being executed in cloud require the internet connection. It 

consumes more mobile battery energy for preparation to execute an operation rather 

an actual usage making it to drain more quickly. Offload mobile technology 

eliminates such unnecessary battery drain since it is used with in small range and 

expects services from neighbor devices not necessarily with internet. The application 

has to be installed on both ends of receiving and sending mobile phones which must 

have offline mobile machinery application running in order for transfers to complete. 

In this paper, we propose a new scheme of establishing a small range mobile cloud to 

provide essential services not necessarily with internet, comparison study of file 

sharing applications and analysis has been performed and presented in a graph. These 

file sharing applications helps the users for faster sharing rate among them using 

WLAN. They provide ease of access among multiple devices which are compatible 

.Many tests are conducted like transferring several types of executive files and then 

the results have been gathered. A comparative study of similar file sharing has also 

been done and the challenges or issues that are present concerned to them have been 

mentioned. The work primarily focuses on the commonly used file sharing 

applications in mobile devices worldwide namely SHAREit  , Xender and Zapya. 

 
Keywords: Mobile Cloud, Effective battery Utilization, File Sharing Applications, 

Data transfer rate, Neighbor Devices. 
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Abstract- Skill and Activity Tracker System (SATS) is an automatic system which 

helps employees and the managers in any functional organization. SATS helps to 

define the tasks in the organization and also provides the managers to track the hard 

work spent by the employee for that particular task. A report generation service is 

supported in SATS that allows the managers to analyze that the skills of the employee 

which are utilized and those which are not. This tool can help managers for effort 

estimation per task. This software provides employees to manuscript and analyze their 

efforts. Skill and Activity Tracker System (SATS) is an effective application that can 

be used in the organization for defining tasks with high clarity and also tracking the 

progress of each task. . The main purpose of this application is to provide help for 

anyone to interact with anyone, particularly in software industry by sending messages, 

receiving messages, open conversation forums to share their information and updating 

their tasks with current information. This system helps group of team members all 

over the world to communicate with each other. The application is for free of use 

provided the users have to sign with his/her details. maintain skill ordnance may not 

still be very usual in many companies, but patter into the power of skills (for business 

and competitive advantage) has put the exercise of skills tracking at the forefront of 

many an organizational agenda. Skills, which may otherwise go unobserved, can be 

leveraged and channelized towards the company‟s profit and on the road to recovery 

employee efficiency carried out by companies for improving employee productivity 

and workforce development. 
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Abstract-This paper explains the different aspects for the transformation of a city into 

smart city. A Smart city is an innovative city which provides a platform to the citizens 

to improve their quality of life, ensuring that it meets the needs of  citizens with 

respect to the problems relating to water supply, sanitation, power supply. It provides 

the gateway for citizens to pay taxes, provides the information of a particular area in a 

city. Smart city helps in utilizing the less man power and in reducing the paper work 

with respect to governance. 

 

Keywords- Competitiveness, Environment, Good governance, Innovative, Quality of 

life 
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ABSTRACT :Android is an open source working framework for cell phones. 

Android builds up the a huge number of utilizations and are downloaded by a huge 

number of client. Each time refreshing the applications brings about expanding the 

system activity and load on cell foundation. Making and sending refresh patches 

enhances the android application refreshes. To accomplish this initially unloading the 

android application bundle and afterward compacting its components separately. 

Client would then be able to download a littler fix. Contrasted with Google savvy 

application this investigation expands the funds in cell arrange transfer speed utilize 

and it gives the lighter application server loads.  
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ABSTRACT: Cloud computing provides an adaptable and comfortable way for 

sharing a data, which brings different profit for both the civilization and distinct folks. 

But there exists a normal opposition for users to directly outsource the collective data 

to the cloud server since the information frequently contain treasured information. 

Thus, it is crucial to place cryptographically increased admission regulator on the 

collective evidences. Identity-based encryption is an accomplished cryptographically 

primitive to build a real-world data circulation system. Nevertheless, admission 

control is not inert. That is, once some user‟s agreement is perished, there should be a 

machine that can eliminate him/her from the scheme. Subsequently, the withdrew 

operator cannot contact both the earlier and next shared information. To this end, 

suggest a notion called revocable-storage identity-based encryption (RS-IBE), which 

can offer the onward/regressive safety of cryptograph by familiarizing the 

functionalities of user withdrawal and cryptograph text apprise concurrently. Besides, 

it presents an actual construction of RS-IBE, and verify its safety in the distinct safety 

model. The presentation assessments specify that the planned RS-IBE system has 

benefits in relations of functionality and productivity, thus it is possible for a real-

world and profitable.  

Keywords: Cloud computing, Cipher text, Revocable storage identity-based 

encryption, Diffie Hellman, RSA, AES 
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ABSTRACT Testee an online application software of social network for queries and 

answers system play a important role in our day-to-day life for information and 

knowledge interchange. Users post questions and pick questions to answer in the 

system. Due to the rapidly growing internet users population and the number of 

questions, it is improbable for a user to stumble upon a question by chance that (s)he 

can answer. The primary objective of this project is to improve the performance of 

Q&A systems by actively forwarding questions to users who are capable and willing 

to answer the questions. To this end, we have designed and implemented Testee an 

online application software of social network for queries and answers system. Testee 

influences the social network properties of common-interest and mutual-trust friend 

relationship to identify an asker through friendship who have most likely wood to 

answer the question, and enhance the user security. We also improve Testee with 

security and efficiency enhancements by protecting user privacy and identifies, and 

retrieving answers automatically for recurrent questions. We describe the architecture 

and algorithms, and conducted comprehensive large-scale simulation to evaluate 

Testee in comparison with other methods. Our results suggest that social networks can 

be leveraged to improve the answer quality and asker‟s waiting time. We also 

implemented a real prototype of Testee, and analyze the Queries&Answers behavior 

of real users and questions from a small-scale real-world.  
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Abstract-The enhanced student project allocation system, there is generic problem 

for the allocation of project to the student, where without no knowledge of the 

particular project.  This paper is aimed at developing a web-based system which 

manages the activity of “Student Project Management” and “Online Testing”. This 

system will deals with managing the database and maintain a list of all record of 

project team that have registered on this web application, conduct their online test and 

shortlisted according to the performance and team will be formed by the professor. 
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ABSTRACT: Online product delivery system is the most efficient online business in 

today‟s world. Various kinds of commodities can be ordered at anytime, anywhere 

and anything by just registering into the application. The  commodities ordered may 

include grocery, medicines, fresh vegetables ,and the details of the  DTH providers in 

a particular locality of the city. People opt for online shopping  as it will be  safe 

shopping time and the order  can be  placed  anytime and anywhere. The existing 

online product delivery system is still lacking with some important aspects that are 

very crucial for the customer satisfaction. . Customers would find their experience 

most enhanced when the online ordering system give them the  flexibility to choose 

their delivery method and receive the notification on the ordering status. Today the  

rapid change in the business environment  is extremely important to be able to 

respond to client needs in the most effective and timely manner. This project allows 

viewing various products available and enables the registered users to purchase 

desired products instantly using online transaction or cash on delivery method. This 

project provides an easy access to Administrators and Sellers to view the orders  done 

by customers. 
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Abstract: Wireless sensor networks (WSN) have started 
appearing in our daily life including home, office, industry and 
vehicles to name a few. The incremental usage of WSN for 
environmental monitoring comes across various types of attacks 
and security threats. Due to its dynamic topology, highly 
decentralized infrastructure and resource constraint sensors, 
proper energy utilization becomes a challenging issue. Energy 
conservation measures are essential for increasing the lifetime of 
the Wireless Sensor networks and hence to improve the 
performance of WSNs. Here we propose an improved PSO-Based 
secured Clustering Energy Optimization algorithm for Wireless 
Sensor Network in which clustering and clustering head selection 
is done by using Particle Swarm Optimization (PSO) algorithm 
with respect to minimizing the power consumption in WSN. 

Keywords—LEACH, CH, PSO.

I. INTRODUCTION 

Wireless Sensor Network is a network, which can self-
organize themselves with a large number of small sensors. 
These sensor nodes could enhance the packet transmission 
among them within effective radio range in a way to sense, 
observe, and recognize the physical entity of the actual world 
environment. WSN has a huge number of sensor nodes to 
monitor their vicinity and passes the information either among 
themselves  or to external base transceiver station. The best 
characteristics  of these wireless sensor nodes include tiny 
size, low cost, low power, multifunctional  performance 
processing, routing, etc., and easy communication within short 
distances. 

Wireless sensor networks have become increasingly popular 
due to their wide range of applications. Energy consumption is 
one of the main constraints of the wireless sensor node and 
this limitation combined with a typical deployment of large 
number of nodes has added many challenges to the design and 
management of wireless sensor networks. WSN’s are typically 
used for remote environment monitoring in areas where 
providing electrical power is difficult Therefore, the devices 
require to be powered by batteries and alternative energy 
sources[1]. Increased network lifetime, reliability, energy 
conservation in sensor nodes, and scalability are the main 
requirements for WSN applications. Because of the several 

conditions in the sensor nodes, WSN is facing various 
challenges such as coverage area, life time of network, and 
scheduling and data aggregation. In WSN nodes utilize 
disproportionate amount of energy for communication and the 
required energy in terms of battery power to transmit the 
packet will differ among the transmissions with respect to the 
distance between the nodes and hence therefore multihop 
communication is recommended. 

Data transmission by hierarchical routing improves the 
lifetime of the sensor network by grouping a number of nodes 
into clusters. A head node is selected for each cluster known 
as Head cluster to collect the information from its members 
and transmit to the base station with a minimum cost of 
multihop transmission. Most of the algorithms such Low-
Energy Adaptive Clustering Hierarchy,  Hybrid Energy 
Distributed Clustering Approach (HEED), and so on, provide 
different energy effective methods that work at network layer 
by using different energy efficient routing algorithms and 
reliable communication mechanisms. The mechanisms 
described in these algorithms relatively decrease the utilization 
of the power in packet transmission and lengthen the life of 
the networks. The proposed work implements the PSO in 
clustering and for optimal selection of cluster head to enhance 
the improvement in the residual energy of node by sending a 
data packet to the cluster head which is located very nearest to 
the BT. 

II. LITERATURE SURVEY
LEACH [Low Energy Adaptive Clustering Hierarchy][2] is a 
common clustering algorithm with the objective of improving 
the sensor network lifetime by cluster-based network 
architectures. LEACH is a cluster-based protocol that includes 
distributed cluster formation in which the nodes select 
automatically as cluster heads with some combinations. 

The method used in LEACH is to run continuously and the 
cluster head probability for each period is selected to 
encourage that all nodes become a cluster head at least once 
within 1/P rounds, where P is the predetermined percentage of 
cluster heads. LEACH explains its operational methods into 

Energy Utilization and Security Enhancement
 using Particle Swam Optimization (PSO)
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rounds, where all rounds consists of a initialization phase
where clusters are formed and a steady state phase that include
data communication process.

LEACH gives significant energy savings and delayed lifetime
network over conventional multihop routing techniques, like
as the Minimum Transmission Energy (MTE)[2] routing
protocol. Second clustering protocol which motto is to
improve the network lifetime is (PEGASIS)[3]. Power-
Efficient involving in Sensor Information Systems (PEGASIS)
uses a greedy algorithm to initialize nodes into a chain, each
node transmits and receives from only one of its neighbors.

In all round, a randomly selected node from the chain can
transmit the aggregated data to the base station but reduce the
various number of nodes so it can communicate directly with
the base station. The main target of hierarchical routing or
cluster based routing is to perfectly maintain the usage of
energy in sensor nodes by consider them in multi-hop
communication within a proper cluster. Cluster formation
generally depending on the energy reserve of sensors and
sensors proximity to the Cluster Head (CHs).

Clustering acts an important role [4] for energy consuming in
WSNs. With clustering in WSNs, energy consumption,
network life time and scalability will improve. But only
cluster head node per cluster [5] is needed to improve routing
task and the remaining sensor nodes it forward their data to the
head. Clustering has applications in high-density sensor
networks, because it is very easier to handle a set of cluster
representatives from each cluster than to manage whole sensor
nodes.

In WSNs the sensor nodes are totally depending on resource
which means they have less energy transmission power,
memory, and computational issues. Energy consumed by the
nodes for transferring information from sensor nodes to the
base station is the important cause of energy depletion in
sensor nodes. The advantages of Clustering are that it enables
bandwidth reuse but will improve the system capacity [6].

III. PROPOSED SECURITY ENHANCEMENT AND ENERGY
UTILIZATION USING PSO ALGORITHM

Energy consumed by sensor nodes should be minimum to
increase the lifetime of network. In this paper we propose an
improved PSO-Based secured Clustering Energy Optimization
algorithm for Wireless Sensor Network in which clustering
and clustering head selection is done by using Particle Swarm
Optimization (PSO) algorithm with respect to minimizing the
power consumption in WSN.

This is an enhancement of DSDV protocol by Particle
Swarm Optimization (PSO) to increase the lifetime of
network and the evaluation of proposed algorithm is
considered using the performance metrics: Consumed Energy,
Packet Delivery Ratio (PDR), and Average Throughput. PSO

is a heuristic global optimization method which relies on
Algorithm:

1. Nodes(N) are uniformly deployed in X*Y Region

2. Initialize the nodes with Energy (Eo) value

3. Determine the number of alive nodes

4. Compute distance, mobility, density values from other

nodes and BS

5. if no. of nodes alive are greater than zero continue

simulation else stop

5. Divide the region into sub region

6. Select a CH for each sub region based on remaining

energy, distance,mobility,density from BS using PSO

7. Compute the fitness Kopt to divide each sub region into

sub region parts based on number of nodes in the particular

sub regions

8. Select CH for each sub region part based on remaining

energy, distance ,density from CH of that particular

9. Determine the shortest multi hop path from each CH to

BS using PSO algorithm

10. Run the simulation for 20s or 60s and get the results

based on it

Fig 1: DFD of the proposed PSO algorithm
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CONCLUSION

From the literature of Leach and other cluster based algorithm.
we have a lot of benefit on PSO on other algorithm. Since with
PSO we can build more application of such as power
gathering and least spanning tree. By this application we can
achieve the efficiency of WSN and also consumes the power
delay of the information and increase the range of sensor
nodes. Strong security mechanisms difficult by WSN leads to
resource and energy utilization overhead resulting in fast
discharge energy. Trustworthy and reputation has been used in
literature to identify misleading nodes and it is improving
overall network Quality of Service (QoS) by avoiding them.
This work recommends a trust mechanism for effective cluster
head selection in a multi hop WSN using particle swam
optimization algorithm. This method shows successfully
avoids nodes with selfish behavior and malicious nature that
enable Black Hole, Denial of Service, or packet dropping.
Results illustrate improvements in the packet delivery ratio
and energy utilization. Wireless sensor networks (WSNs) are
used in several applications, namely, environment monitoring,
disaster management, industrial automation, and medical
electronics. Sensor nodes having many restriction like low
battery life, less memory space, and small computing
capability. To enable a wireless sensor network more energy
efficient, Particle Swarm optimization technique has been
applied to resolve many optimization issues in WSNs
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Offline Data Synchronization
with Occasionally Connected
Databases Using Smart-IPMS

R.M. Jagadish, L. Swarna Jyothi and Rohini Patil

Abstract We live in a world with an increasing number of connected computing
resources. However, in many cases we cannot expect one hundred percent con-
nectivity throughout. Applications may not be able to access network resources all
the time without good network connectivity. A requested service could be busy,
down, or just temporarily unavailable. The worldwide network is increasing
rapidly. The devices connected to network are vastly different from desktop com-
puters, because they are meant for different purposes. Their main purpose is to
connect people to information. Social media, their work information and their
emails are information sources. Offline data synchronization plays a vital role in
ensuring efficiency in communication between the client devices and the web server
in an environment with limited internet connection. This paper presents an algo-
rithm for data synchronization in Insurance Policy Management System.

Keywords IPMS ⋅ Offline mode ⋅ Client ⋅ Server ⋅ Mobile database

1 Introduction

The client-server system relays on the availability of some form of network con-
nection for proper functioning. A client-server depends on the internet, largely
because all the resources it needs are external and they are accessed remotely. This
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means that without a network connection, the transaction progress may fail, or it
may not go according to the way it is planned and most likely without intimation. In
terms of the threshold of the kind of system acceptability and reliability, the
client-server system does not guarantee the user the kind of standards that would be
normally be expected in computing [1].

A conceptual model for this argument would be indicated as shown below
(Fig. 1):

The conceptual model displays occasionally connected system in the upper
part. They provide the user access to the system through the user interface and the
GUI. The interface provides access to the backend.

The user interface facilitates adding a new record of a new client by field agent
and processing is done by the user interface logic. A service agent is what checks
for the connectivity with the database and makes the necessary calls like add,
update or delete the record in the backend. When there is no active connection, the
processing will not take place [2].

IPMS will be used as base example for the whole argument. In today’s scenario
the number of notebook computers, mobile phones that run on complex but reliable
platforms has been growing and hence there is a compelling need to use them other
than depend on the traditional bulky computers like the desktops [3]. The bulky
computers have now been out-numbered in all the fields, and the smaller portable

Fig. 1 A Conceptual model
for occasionally connected
systems
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gadgets have become the order of the day in today’s business and computing
sectors and platforms.

The trend is very much useful in designing an efficient system for insurance
sector, and similar other sectors. The insurance sector is largely dependent on the
area of data processing, and the profitability of the sector is tied to the earnings from
the sales realized from the payments of policies. So the management of policies
needs to be done on the fly. The security and the efficiency of how that is handled
are of paramount importance. The system, which handles the policies, is what can
be referred to as the IPMS [4, 5]. This kind of a system allows the insurance details
to be created, updated and to be expunged from the records. It is also possible to
view the details of all the resellers, the agents, the policy holders of the company
and all the information about the premium payments made by the clients. The only
fundamental thing to be considered, is the user levels and to enforce authentication
constraints to avoid the abrasion of data security per se.

2 Methodology

Proposed Smart-Insurance Policy Management System (Smart-IPMS) design forms
part of the solution. This work will include the system’s ability to manage the
policy information just from anywhere instead of being tied to a single office
location. The system will be aimed to reduce all the possible labors by a customer
and the agent too. There will be a commendable reduction in the burden of a
development officer/insurance policy agent in terms of reduced paperwork and in
maintaining all policy information directly and into some form of electronic form.
The field agents will get a connection to the database, and then synchronization will
be initiated, and the handheld device will enable the field agent or whoever is using
the device to upload the database automatically. The process will overcome data
consistency problems. The final aspect that will be implemented in the design in
addition to the 24/7 support is the provision to auto switch from offline mode to
online mode [3].

Applications that are meant to use a data-centric approach are designed and
coupled with a relational database management system (RDBMS). The RDBMS
will be installed on a local client, and the system depends on the built-in capabilities
of that database system which propagates the local data changes on the back-end to
the server [6]. The database has to match the order so that the synchronization
process updates data uniformly. It takes care of detection and resolution of any data
conflicts in this form of architecture. The service-oriented architecture approach
focuses more on the storage of information in the form of messages arranged in
queues when the device is offline and it gets updated when the device has internet
connection [7]. The approach is operational by the Google Gmail app on Android.
The app updates all the emails in the inbox in database form, so that the client may
read all mail updates even with no network connection. Soon after the network
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connection is reinstated, the queued messages are sent to the server for reprocessing
and the newer emails are added to the database.

The approach is data-centric which is more accommodative for an IPMS solution
[8]. The major requirement for an occasionally connected system, in addition to the
specified, supporting deliverables will be to design a Windows application that will
sit on the client side. An application is installed to manage the user requests and
those in the local database that stores the insurance policy data. The application
synchronization will be enforced with the complex objects with write permission.
The complex objects will come in handy to change and update data on both the
sides [9].

Conclusively, it is vital to note that the trend in computing will have to be
accommodative to the concept of occasionally connected systems architectures by
all means. The Modules that work together to make it possible to realize much
cheaper and more efficient IPMS. The proposed solution will be dependent on the
concept of occasionally connected systems architecture. The initial objective has
been attained through this efficacy and investigative report. Next stage will be
implemented through design of a web-server, database, and a Windows application.
The system is tested with appropriate data to prove efficacy.

3 Offline Data Synchronization Algorithm

Data synchronization is updating two or more databases with each other’s changes.
Client-server systems rely heavily on reliable network connections for it to function
effectively. The need for connected network cannot be over emphasized in the
client-server set up. Internet is an important component for any update to take place.
Advancement in the information technology industry has revolutionized the way
data synchronization is done.

The success of data exchange in an offline setup strongly depends on the fol-
lowing key issues of both the client and the server side system.

(1) Similarity of the database structure. If the client database structure corresponds
to the server machine, then data synchronization will be possible whenever
connection is established.

(2) How often is the offline data need to synchronized
(3) The cost and effort the one is willing to offer in establishing data

synchronization
(4) The effort need for each synchronization session.

Offline data synchronization needs a system where in the backend and the front
end has the same database structure and schema for data update and exchange to
take place at both the ends of the system. Synchronization criteria of the offline data
should use either time or internet connection factor. In time factor synchronization,
the offline system should have an algorithm that will ensure the configuration of
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user machine to synchronize data to the online database of the system. For instance
an algorithm that will enable client machine to set a specific time in which syn-
chronization of the daily business transaction with the online database; mostly
synchronization is set to take place in the midnight when all the business trans-
actions of the day are over.

This periodic synchronization of data is very useful especially when dealing with
aggregate data. Aggregate data should be synchronized once so that discrepancies
are avoided and data integrity is ensured. This will generate a reliable and accurate
report in the daily business transactions.

Data synchronization based on internet availability can also be used to syn-
chronize offline data. This can be achieved by designing an algorithm that will
check on the network interface card of the client machine to detect any internet
signal that is being received. Once the connection is detected data synchronization
is initialized. Once synchronization has been initialized the data is organized into
small jobs. The synchronized part will be aborted when internet connection is
terminated abruptly while the job is still in process. Synchronized data should only
be committed if and only if the job is completed successfully. The concept of jobs
also require a well structured algorithm that can organize the process into smaller
jobs that takes less time to commit data.

The algorithm shown below will perform data synchronization in occasionally
connected systems.

//Algorithm for data synchronization in occasionally connected systems
DATA SYNCHRONIZATION PROCEDURE (CHECK, DETECT, START,
SYNCHRONIZE); DETECT CONNECTIVITY;
IF CONNECTION DETECTED, THEN ESTABLISH SYSTEM CONNECTION;
IF ONLINE, THEN CHECK CHANGES;
IF CHANGES = TRUE, THEN
PROMPT: DO YOU WANT TO OVERRIDE IT WITH YOUR LAST CHANGES? IF
OVERRIDE = YES, THEN
ORGANIZE DATA INTO SMALL JOBS;
IF JOB = DONE, THEN
START JOB SYNCHRONIZATION
IF JOB SYNCHRONIZATION COMPLETED = TRUE, THEN UPDATE
CHANGES ELSE
TERMINATE THE PROCESS TO WAIT FOR CONNECTION,
RETURN;

IPMS enable both firms and insurance clients communicate effectively. IPMS
provide quick response to any issues arising within the business line of the firm.
A client will be able to confirm the value of his or her insurance cover. An
insurance client can request his or her claims remotely using their mobile devices;
the main challenge in doing this is the absence of a reliable internet connection in
most remote places.
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With IPMS, insurance clients will be able to request for their claims. In the
normal scenario the requests to client’s claims mostly use a computer machine that
is connected via the internet to the central server of the insurance firm. Alternatively
the customer uses a mobile device to access the services remotely. When mobile
devices are used to access the services, offline data synchronization is very
important. Since there are so many such devices that might be trying to access the
server simultaneously this will cause delay due to data traffic caused by the many
client requests. Data traffic is not the only reason for offline data synchronization,
many places lack in internet connection and this can overcome by offline data
synchronization for no matter how many requests are made. The data will be stored
in the local database of the system that will synchronize with the online database
when connection is detected.

4 Experimental Design and Implementation

The proposed system has three modules

• Admin module
• Agent module
• Customer module

The admin must login to the system. Admin is given privilege to add new
schemes of insurances, edit and update the existing schemes. Admin is given
privilege to add agents and also to edit or modify and update the agent details. Once
the registration process is completed the Admin logs out of the system shown in
Fig. 2. Agent must login to the system. Agent is given privilege to add customer or
edit customer details regardless of network failure. Agent gets details of schemes
introduced by admin and each time schemes are updated in local database of agent.
Once the registration process completes the Agent logs out of the system shown in

Fig. 2 DFD for Admin module
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Fig. 3. Customer must login to the system. Customer after login can inquire about
his account details such as schemes details by providing customer-id. Customer
logs out of the system after request is processed.

Figure 4 Snapshot of customer registration during offline mode shows agent
registering customer though there is no availability of internet.

Figure 5 Snapshot of database before synchronization shows that when regis-
tration is done offline the data i.e., customer details is not updated to database. But it
is stored in local database.

Figure 6 Snapshot of database after synchronization shows that as and when the
network is available the data i.e., customer details stored in local database is syn-
chronized to database.

4.1 Availability Evaluation

The existing IPMS will depend completely on internet connection. In the proposed
system the clients/agents continue to get service when internet/network goes off or
server goes down. The system will switch to offline mode and the data given by the
agent is stored in local database or as text files in the system which is updated as
and when the network connectivity is available. The proposed system is 98 %
available and efficiently utilizes network and time.

Fig. 3 DFD for Agent module
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Fig. 4 Snapshot of customer registration during offline mode

Fig. 5 Snapshot of database before synchronization

Fig. 6 Snapshot of database after synchronization
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4.2 System Comparison

See Table 1

5 Conclusion

Usefulness of offline data synchronization cannot be over emphasized. The exis-
tence of distributed systems has been made possible due to the capability of devices
being able to send data from remote places to synchronize with data in an online
server. This has been a mile stone in the information technology industry since
multiple devices can synchronize offline data to one online server. This has greatly
reduced inconvenience to the customer in data communication services since we do
not need a dedicated network for data exchange and synchronization.

References

1. Blonda E (2003) Consolidate storage without losing control. Comput Technol Rev. http://
www.thefreelibrary.com/Consolidate+storage+without+losing+control.-a0109082340

2. Bosworth A (2010) Occasionally-connected application server
3. Chia-Chi T, Brown K, Caro C, Nielsen W, Wells J (2012) A service oriented livestock

management system using occasionally connected mobile-cloud architecture. IEEE
4. Dahan U (2007) Entity framework: disconnected problems and solutions. http://www.

udidahan.com/2007/03/30/entity-framework-disconnected-problems-solutions/
5. Dahan U (2007) Occasionally connected systems architecture. http://www.udidahan.com/

2007/04/04/occasionally-connected-systems-architecture/
6. Shaban B, Dika A (2012) Solving problems in software applications through data

synchronization in case of absence of the network. Int J Comput Sci Issues (IJCSI) 9(Issue
1, No 3) (2012)

7. Rao X, Yang L (2012) Occasionally connected research and application under the architecture
of smart client. In: The 7th International conference on computer science & education (ICCSE
2012), Melbourne, Australia

Table 1 Comparison of existing IPMS and proposed Smart-IPMS

Existing
system

Proposed
system

Availability of systems Not 100 % 98 %
Reliability and efficiency of system Not 100 % High
Can system switch from online mode to offline mode and
vice versa

No Yes

Offline application execution No Yes
Offline content available No Yes

Offline Data Synchronization with Occasionally … 61

http://www.thefreelibrary.com/Consolidate%2bstorage%2bwithout%2blosing%2bcontrol.-a0109082340
http://www.thefreelibrary.com/Consolidate%2bstorage%2bwithout%2blosing%2bcontrol.-a0109082340
http://www.udidahan.com/2007/03/30/entity-framework-disconnected-problems-solutions/
http://www.udidahan.com/2007/03/30/entity-framework-disconnected-problems-solutions/
http://www.udidahan.com/2007/04/04/occasionally-connected-systems-architecture/
http://www.udidahan.com/2007/04/04/occasionally-connected-systems-architecture/


8. Preston B (2003) Connecting stranded servers. West World Productions, Inc. http://www.
thefreelibrary.com/Connecting+stranded+servers.-a0109082342

9. George C, Jean D, Tim K, Gordon B (2011) Distributed system, concepts and design, 5th edn.
Addison Wesley

10. Bosworth A (2006) Data model for occasionally-connected application server. http://www.
google.com/patents/US20060026168

62 R.M. Jagadish et al.

http://www.thefreelibrary.com/Connecting%2bstranded%2bservers.-a0109082342
http://www.thefreelibrary.com/Connecting%2bstranded%2bservers.-a0109082342
http://www.google.com/patents/US20060026168
http://www.google.com/patents/US20060026168


318978-1-5386-0569-1$31.00 c©2017 IEEE



 

2017 International Conference On Smart Technology for Smart Nation 319



320 2017 International Conference On Smart Technology for Smart Nation



1 void main() 
2 { 
3 int a,b,i,n,sum,add,func; 
4 printf("Enter n value"); 
5 scanf("%d", &n); 
6 clrscr(); 
7 if(n>0) 
8 { 
9 for(i=0; i<n; i++) 
10 { 
11 printf("Enter two nos"); 
12 scanf("%d%d", &a, &b); 
13 sum=a+b; 
14 printf("Sumof two nos = %d", sum); 
15 } 
16 for(i=0; i<n; i++) 
17 { 
18 printf("Enter two nos"); 

19 scanf("%d%d", &a, &b); 
20 f=a+b; 
21 printf("Sum of two nos=%d", f); 
22 avg=f/2; 
23 } 
24 for(i=0; i<n; i++) 
25 { 
26 printf("Enter two nos"); 
27 scanf("%d%d", &a, &b); 
28 f=a-b; 
29 printf("Diff of two nos=%d", f); 
30 } 
31 } 
32 else 
33 { 
34 printf("No is not valid"); 
35 } 
36 } 
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Prediction of Crime Trends Using
Mk-MC Technique

B.M. Vidyavathi and D. Neha

Abstract Day by day the quantum of data has been increasing not only in terms of
user generated content in social media but also outside the social media, due to
which the data has gone from scarce to superabundant that conveys new advantages
to users. This explosion of data has made it difficult to handle and analyze huge
datasets. Therefore, the techniques of Data Mining assist in exploring and analyzing
enormous datasets and helps in discovering meaningful patterns. Clustering is one
such task of Data Mining that gathers all the data and partitions it into various
groups taking into account their similarity or closeness measure. Clustering in the
field of Social Science is used in identification, analysis and detection of various
crime patterns. This paper proposes the Modified k-means clustering technique
which is applied on the fictitious crime data in order to identify various crime
patterns or trends and make a variety of predictions from the analysis of different
crime patterns.

Keywords Pre-processing ⋅ Data cleaning ⋅ k-means clustering ⋅ Modified
k-means clustering

Acronym Mk-MC ⋅ Modified k-means clustering

1 Introduction

The days when an ordinary pen and paper were used to report a crime and in the
coming days when the computers are used to record such crimes and used as a
database are now gone. Essentially crime is an act which is considered illegal as per
the law of the land concerning the countries and it is an act against the society.
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Crimes are committed due to various reasons such as poverty or political vindic-
tiveness or due to religious bigotry or due to other complex reasons which include
depression, alcoholism, drug induced, mental disorder, family conditions etc.
Crimes committed now differ from country to country and very largely international
crimes across all borders have affected every human life. Since crime is predictable
that follows a pattern, for instance the Peshawar attack, Pathankot attack, Paris
attack that took place recently, Times square attack and other growing concerns like
theft, carrying arms, abuse of drugs and human trafficking, murders, burglary etc.
there should be a need to identify such patterns and predict such crimes obtained
from intelligent agencies. Therefore, crime pattern analysis or crime detection is a
significant area for the intelligence agencies [1]. Identifying the crime character-
istics is the initial step performed by the agencies. The role of a crime analyst differs
from one agency to other as the information or knowledge collected by them is
huge and also there is a complexity of relationship between these kinds of data.
While some information is kept confidential, few becomes public data. Therefore
storing and managing such information has to be done accurately and efficiently.
With the rapid technological advances, the above pattern of the mind of a criminal
can now be the subject matter or data by the recent innovative trends of storing the
same in Data Mining. Clustering in Data Mining helps in performing crime anal-
ysis. In this work, the goal is to facilitate crime predictions and its patterns by
applying the Modified k-means clustering (Mk-MC) technique. Using this tech-
nique, a variety of predictions can be made, which thus helps to reduce future crime
incidents.

This paper is organized into the following sections: Sect. 2 contains the Liter-
ature Review. Section 3 contains the design and process explaining about the
general working of the venture. Section 4 describes the pre-processing technique.
Sections 5 and 6 describes the procedure to perform k-means and Modified
k-means clustering technique. Section 7 describes the experimental results of the
clustering techniques and their performances followed by the conclusion.

2 Literature Review

Zhang Haiyung [2] introduced the concepts of Data Mining and its applications and
explained that transforming the data into valuable information and knowledge can
be done by application techniques of Data Mining. Saurabh Arora, Inderveer Chana
[3] and B.M. Vidyavathi, Neha. D [1] introduced about clustering and explained
various clustering techniques which can help in the analysis of large quantities of
data. Malathi and Dr. S. Santhosh Baboo [4, 5] presented a prediction model that
searches for missing values and uses a clustering algorithm for the crime data. MV
algorithm and Apriori algorithm were used to fill the missing values and for rec-
ognizing crime patterns that may help in giving accurate predictions. Using dif-
ferent Data Mining techniques, they developed a crime analysis tool that helps the
criminal investigation departments to efficiently and effectively handle crime data
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and patterns. M. Ramzan Begaum et al. [6] proposed techniques for developing a
crime analysis tool and explained the types of crime and how it is handled by
suitable data mining techniques. Jyothi Agarwal et al. [7] introduced a rapid miner
tool that performs the k-means clustering technique to analyze the crime data and
the analysis was done by plotting a graph considering various attributes for the
identification of various crime trends. Shi Na et al. [8] proposed an improved k-
means clustering approach to solve a data structure to store information during
every iteration. Some of the results show that the improved method can effectively
enhance the speed of clustering and accuracy thereby reducing the computational
complex nature of the method. Zhang Chen, Xia Shixiong [9] and Yugal Kumar,
G. Sahoo [10] proposed a new clustering method based on k-means that avoid
randomness of the initial center thereby overcoming the limitation of the k-means
clustering technique.

3 Design and Process

The General working of the venture are as follows:

• To analyse the crime activities using clustering techniques, a given description
of crime such as location, time (day, month and year), type and physical
description of the suspects are to be used as a record for creating a database [1].
The crime records are categorized into three entities and they are:

• Accuser’s Personal Information (API): The attributes of API are as follows:
Accuser’s id, Name, Gender, Identification, Date of birth/Age, Height, Weight,
Marital Status, Skin tone, Address, Phone number, Nationality, Background and
other information.

• Crime Committed information (Crime Status): The attributes of CStatus are:
Crime type, Crime Subtype, Weapons, Date, Time, Location, Status, Involve-
ment in other activities, Number of times/repeat offenders and other information.

• In addition, the Crime types and subtypes are categorized into the following:
Violent crime (Murder, rape, sexual assault, kidnap, stalking), Property Crime
(Robbery, burglary, theft-electronic crime theft, identity theft), Traffic Viola-
tions (Reckless driving, speeding, property damage, driving under the influence
of drugs and alcohol, hit and run), Sex Crime (Rape, sexual abuse, prostitution,
child molestation, trafficking in women and children) and Fraud (Money laun-
dering, Insurance fraud, corruption, trafficking in movies, music and other
intellectual property).

• Criminal’s Family Background: The attributes are: Father’s name, Mother’s
name, Siblings, Family income and other information.

• The data collected by the user from various sources are susceptible to noisy,
missing and inconsistent data (also called as dirty data) and may lead to low
quality results. Therefore, transformation of the above data has to be done by
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filtering the dataset according to the requirements called as the pre-processing
phase.

• Pre-processing of the data consists of the following stages: Data Cleaning, Data
Integration, Data Transformation, and Data Reduction.

• Data Cleaning technique is employed in this work to produce clean and error-
free data.

• Clustering techniques are applied on the results that are obtained from
pre-processing phase.

• k-means clustering and Modified k-means clustering techniques for this purpose
are employed that groups the crime data into different clusters based on the
similarity measure.

• Modified k-means clustering technique is employed to improvise the limitations
of the k-means clustering technique.

• A statistical data is depicted by plotting a graph based on the results of the
clustering process, for example, the percentage of crime occurrences.

• A user will be able to facilitate multiple predictions from the graph thereby
monitoring various crime patterns.

4 Pre-processing Phase

Pre-processing is a technique of transforming the raw data obtained from multiple
sources into an understandable format and preparing the data for further processing.
In this work, Data Cleaning technique is employed to pre-process the fictitious
crime data. Data Cleaning is a process of determining and detecting inaccurate,
incomplete or unreasonable data and improving the quality of data by correcting the
errors. To correct the invalid records, special algorithms like Brute Force Pattern
Matching and k-nearest neighbor are used. Both the algorithms are used for
detecting and correcting the errors. The Data Cleaning algorithm helps to do the
following:

1. Detecting of Missing Values.
2. Detection of uniqueness.
3. Referential Integrity.
4. Duplication Detection.
5. Detection of Mis-spellings.
6. Detection of invalid and inconsistent data.

5 Clustering Phase (k-means Clustering)

k-means is a partitional clustering technique that partitions ‘n’ different types of data
or observations into ‘k’ clusters. ‘k’ is the number of clusters into which the datasets
have to be grouped or partitioned into and the value of ‘k’ has to be specified by the
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user in advance. Once the ‘k’ value is specified or initialised, identification of seeds or
centroids from the datasets by random observations and then assigning all the other
remaining datasets to one of the seeds based on proximity to the seeds takes place.
Euclidian Distance (Perpendicular Bisector) will be used as the distance measure to
calculate the distance from the datasets to the seeds. Once the first set of clusters are
obtained, the centroid for the clusters have to be calculated by adding all the data
points present in the cluster(s) and assigning them as the seeds for the next iteration.
In this way, different sets of clusters are obtained at every iteration and stops when
none of the cluster assignment changes thereby producing final sets of clusters.

Some of the limitations of the k-means clustering technique are: The technique is
applicable only when the numbers of clusters are defined by the user(s) in advance.
Determination of the k-value is difficult. Randomly picking the cluster centers do
not lead to a good result due to which calculating the distance from every data item
to each cluster center during each cycle is a time-consuming process. When clusters
are formed of different dimensions, the data elements present in clusters of different
dimensions are not equal. The efficiency of clustering is affected since the execution
time to perform the clustering is long.

6 Modified Clustering Phase (Modified k-means
Clustering)

Figure 1 is a flow chart representation of the Modified k-means Clustering tech-
nique. In this technique, ‘k’ value i.e., the number of clusters are generated ran-
domly without the user having to specify or initialize the value of ‘k’. In order to
generate an equal number of elements in the clusters, the size of the number of
elements and the number of clusters have to be taken into consideration in order to
decide how many numbers of elements need to be present in cluster(s). Selection of
cluster centers or seeds is done by initialising a range of cluster centers rather than
identifying the seeds by random observations. This will speed up the process of
assigning the remaining observations to the seeds. Euclidian Distance will be used
as the distance measure to calculate the distance from the data sets to the seeds in
order to obtain different sets of clusters during every iteration and stops when none
of the cluster assignment changes. This technique reduces the time taken taken to
form different clusters thereby increasing its efficiency.

7 Experimental Results

The following figure and tables provided are the results obtained by applying
k-means and Modified k-means Clustering techniques. The experiment was con-
ducted by taking into consideration fictitious crime data. The collected data was first
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Fig. 1 Flow chart
representation of Modified
k-means Clustering (Mk-MC)
technique
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transformed into an understandable format by applying the Data Cleaning technique
in order to subject it to further processing. The clustering techniques were applied
on selected attributes of the pre-processed data.

• Result of the Modified k-means Clustering Technique

The graph plotted in Fig. 2 is based on the calculations of the Modified k-means
clustering technique. The total numbers of crime records are 6 and numbers of
clusters chosen randomly by the program are 2. The graph is plotted taking attribute
Years (Date of Crime) on the x-axis and attribute Age on the y-axis. The final result
is based on the assumption of the values assigned to both the axis is/are:

(1) Cluster 1 (represented by color orange) = Accusers of age group (15–20 and
21–25 years) committing different crime(s) in the year (1990–2000).

(2) Cluster 2 (represented by color red) = Accusers of age group (31–35, 41–45
and 56–60 years) committing different crime(s) in the year (2001–2015).

(3) The overall time taken by the Modified k-means clustering technique to form 2
clusters is 40 ms.

• Performance (Graph)

The datasets used for conducting pre-processing and clustering techniques corre-
spond to fictitious crime data that are categorized into three different entities:

Fig. 2 Graph plotted based on calculations of Modified k-means clustering technique
(x-axis = year (date of crime), y-Axis = Age)
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Accuser’s Personal Information (API), Accuser’s crime committed details (CStatus)
and Accuser’s family background. The attributes corresponding to these three
entities are described in Sect. 3 of Design and Process

Table 1 records the average time taken to perform k-means clustering and
Modified k-means clustering technique taking into account fictitious crime data
(ranging from 10 to 50 records) and the numbers of clusters (ranging from 2 to 5)
for different types of crime attributes. Based on the above table calculations, the
performances of both the clustering techniques are measured (time taken). From the
graph (Fig. 3), it can be concluded that the time taken to perform the Modified
k-means clustering technique in the prediction of crime analysis is less that the
k-means clustering technique.

Table 1 Average time taken to perform clustering techniques for the different attributes

Datasets(n) Number of Clusters(k) Time taken (milliseconds)
k-means Modified k-means

n = 10 k = 2–6 40 32
n = 20 k = 2–6 35 27
n = 30 k = 2–6 37 30
n = 40 k = 2–6 38 32
n = 50 k = 2–6 39 32

Fig. 3 Graph of average time taken to perform clustering techniques (comparison of the k-means
and Modified k-means)
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Since this work is specifically taking into consideration fictitious crime data, the
results are based on the assumptions of that data. Good results can be obtained and
good predictions can be made if real crime data is used.

8 Conclusion and Future Work

Crime pattern analysis is an essential task where efficient clustering techniques can
be applied. From the clustered results, it is easy to identify different patterns of
crime, thereby making it easier for the user to make a variety of predictions.
A comparison of different clustered results of our approach can be made based on
their analysis i.e., time taken to form clusters. The results from the comparisons can
be used for predicting future crime trends. Prediction methods do not predict when
and where the next crime will take place; they only reveal a common pattern
associated with time, place and risk that enable predictions to be made. Therefore,
the intricate nature of the crime related data and its existing unseen relations within
itself have made Data Mining a progressing field aiding the criminologists, crime
investigation departments, police departments and other crime related departments.
In view of advancement of technology, in future, there is every possibility of
improvements to be made in the Modified k-means clustering technique. There is
also a scope for better visual representation of graphic patterns of crime data which
can help in making the analysis faster and easier suiting the requirements.
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Abstract— Utilization of power semiconductor apparatus to 

enhance power quality may typically use active-power devices 

optimally operating with very high switching frequencies. This 

paper deals with comparison of various switching techniques 

like Stepped wave, In-phase Disposition carrier and Hybrid 

Level shifted carrier Pulse width modulation techniques for the 

control of a 7-level cascaded multi level inverter. Comparison is 

done in terms of design of the pulses and their operation. 

 

Keywords— Cascaded Multilevel inverter (CMLI), Hybrid 

modulation, sequential switching pulse, Multilevel Sinusoidal 

PWM, Hybrid In-phase Disposition (HIPD). 

I.  INTRODUCTION  

The multilevel converters achieve high-voltage 

switching by the use of series of voltage steps, each of the 

individual power devices are within the ratings. Among the 

multilevel inverters, the cascaded H-bridge topology is 

attractive in high-voltage applications, because it requires the 

least number of components to obtain the same number of 

voltage level. 

High-voltage capability with voltage limited devices; 

low harmonic distortion and increased efficiency are some of 

the special features of multilevel inverter. The cascaded 

multilevel inverter appears to be superior to other at high-

power rating because of its modular nature of modulation, 

control and protection requirements of each full bridge 

inverter [2-6]. Many new modulations have been developed 

to meet the growing number of MLI topologies. They are 

aimed to generate a stepped switched waveform that 

approximates an arbitrary reference signal with adjustable 

amplitude, frequency and phase fundamental component. 

 

Most of the modulation methods developed for 

multilevel inverters are based on multiple-carrier 

arrangements with PWM. The carriers can be arranged with 

vertical shifts or with horizontal displacements. In this paper, 

vertical displacements is considered i.e., level shifted carrier. 

With the use of hybrid modulation the performance of the 

MLI is improved. It also has the advantage of equal power 

dissipation among the power devices in a cell. 

 Comparison of the 7-level cascaded multilevel 

inverter with stepped pulses, In-phase Disposition and Hybrid 

IPD in terms of the voltage levels and the harmonics content 

is considered.   
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Fig.1. Schematic diagram of the inverter topology used to verify the 
proposed hybrid modulations. 

II. PWM TECHNIQUE FOR CHB INVERTER 

A. Stepped Pulses   

The stepped pulses, this is the conventional topology for 

triggering of the cascaded multilevel inverter.  Output voltage 

is a staircase wave, there will be rise of level with the pulse 

given to the corresponding H-bridge.  

B. In Phase Disposition PWM (IPDPWM) 

Fig.2 shows the in-phased disposition multi-carrier 

modulation scheme. A multilevel inverter with M no. of 

voltage levels it may requires (M-1) triangular carriers. In the 
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I. INTRODUCTION 
Friction stir welding (FSW) is a solid state joining process developed at The Welding Institute (TWI), Cambridge, 
UK, in 1991. The process uses rotating tool which provides frictional heat and mixing to produce a weld between two 
metallic surfaces below their melting point. Since the process works below the melting point of the metals some of the 
defects like cracks, porosity and blow holes arising out of fusion welding process are eliminated. Koilraj et al [1] 
investigated the optimum values of dissimilar friction stir welding process parameters such as tool rotational speed, 
transverse speed, tool geometry and ratio between tool shoulder diameter and pin diameter for aluminium AA2219-
T87 and AA5083-H321 alloy. The results indicated that optimum levels of the rotational speed, transverse speed, and 
D/d ratio are 700 rpm, 15 mm/min and 3 respectively. The cylindrical threaded pin tool profile was found to be the 
best in contrast to other profiles. The D/d ratio contributes 60% to the satisfactory welds.Govind Reddy et al [2] 
optimized the process parameters on the work on dissimilar frictions stir welding using AA2024-AA7075 aluminum 
alloy. In this work effect of tool rotation speed and welding speed on the tensile strength is investigated by developing 
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I. INTRODUCTION:

Tremendous improvements have taken place in the

production of ferrous and non-ferrous metals and their

innumerable alloys and this “materials explosion” have

now reached astonishing levels compared with 19th century.

As the technology improves newer materials emerges from

metals to alloys, alloys to composites. Hypereutectic

aluminum-silicon alloys containing 18 - 35% silicon possess

very good wear resistance derived from the hard primary

silicon polyhedral distributed throughout the matrix. It is a

widely held view that refinement of the primary silicon

phase, to produce a distribution of fine silicon particles,

improves the wear resistance of a hypereutectic alloy.

However, very little published information is available on

the influence of structural modification on the wear

resistance of these alloys.Spray forming is a relatively new

metallurgical process for the manufacture of near net shaped

metallic products with enhanced material properties and

performance. In origin the processes are similar to powder

metallurgy processing in that a metal part is built up by the

consolidation of small droplets are particulates. This

technique combines the metallurgical benefits of fast

cooling during solidification to produce low segregation,

refined microstructures with the cost advantages associated

with near-net-shape processing. In this process a stream of

liquid metal is gas atomized to form spray of molten

droplets. The atomizing gas cools the droplets and

accelerates them towards a substrate where they consolidate

to form a thick deposit. Spray deposition is rapid

solidification and therefore has significant advantages over

conventional ingot metallurgy. Among the commercial

Aluminum casting alloys perhaps Al-Si alloys are the most

common particularly due to some very attractive

characteristics such as good weld ability, high strength to

weight ratio, excellent cast ability, and pressure tightness,

low co-efficient of thermal expansion, good thermal

conductivity, good mechanical properties and corrosion

resistance. They are, therefore, well suited for aerospace
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Abstract The increasing deployment of Distributed Gen-

eration (DG) technologies introduces power quality chal-

lenges to the grid, in particular steady state voltage rise at the

connection point for DG units. In most distribution networks,

control and monitoring of grid parameters is missing, as well

as system security is at risk. Smart grid technologies have the

capability to realize the real-time measurements and on-load

voltage controls. With the steady implementation of smart

grid technologies throughout the existing distribution net-

works, the online voltage control can be achieved ensuring

the power quality and voltage levels within the statutory

limits. This study presents a methodology for the estimation

of voltage profile in a smart distribution network with DG for

the online voltage control, taking into account different line

X/R ratios and laterals. This method is based on maximum

and minimum voltage estimation by remote terminal units

(RTUs) placed only at DG connected bus and at capacitor

connected bus. Voltage regulation is carried out based on

RTUs estimated values. This work is tested on two radial

distribution networks with/without DGs and laterals. Com-

parative results for voltage magnitudes estimated with dif-

ferent methodology are presented. The reported simulation

results show that the method presented is capable of esti-

mating the voltage profile along the distribution network
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L Introduction

Distributed generation (DG) installations are growing

exporentially. The major driving forces of distributed gen-

erating systems are electricity market liberalization, devel-

opments in DG technologies and environmental concerns Il ].

DG technologies offer a number of potential benefits in

comparison to the conventional centralized systems [2-3]'
Few of its benefits are lower capital cost, reduced high

transmission and distribution losses, improved supply relia-

bility and power management, reduced demand during peak

times and better quality of power. While offering a numerous

potential benefits, high penetration of DG units can cause

several technical concems l+11. Safety issues, thermal rating

of equipment, power quality and reliability, system fault level,

steady state voltage rise and system stability are the few fac-

tors that restrict the increasing penetration of DG systems.

Steady state voltage rise at the connection point for DG units

can be a bigger impediment to the growth of DG tGSl'
Traditional infrastructure of T&D networks were origi-

nally built to deliver electricity to end-use customers from

remotely generated at large-scale power plants. Distribu-

tion network operators have to ensure the customer volt-

ages well within the tolerance limit. High DG penetration

in the distribution network alters the network flows, greater

variation in voltage which in turn adversely affecting the

quality of supply. In most distribution networks, control

and monitoring of grid parameters are missing, as well as
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Abstract

In this paper, an experimental performance of conducting grease bearing current mitigation technique is carried out. This

technique reduces the bearing voltage to a level, below the dielectric strength of bearing lubricating film. It provides a solution to

the bearing current damage caused by fluting, induced by Pulse Width Modulated (PWM) Voltage Source Inverter (VSI). An

appropriate proportion of the graphite powder is mixed in steps with the lubricating grease. The influence of variable load

operation on this technique is also discussed. Information regarding the Bearing Voltage Ratio (BVR) is obtained for different

quantity of graphite powder mixed with the grease. A 2.2kW (3 HP), 415V, specially modified induction motor, PWM VSI and

the graphite powder of size 0.5µmt are used.

© 2017 The Authors. Published by Elsevier Ltd. Peer-review under responsibility of the organizing committee of SP-CRTPNFE

2016.

Keywords: Bearing voltage;Common mode voltage; BVR; Conducting grease; Bearing current; PWM Voltage source inverter.

1. Introduction

The occurrence of bearing currents in an induction motor has been known for decades. Asymmetric flux

distribution is the basis that causes bearing currents inside the induction motor [1]. It has been productively solved

using advanced motor design and manufacturing methods. However, the problem arises unpredictably due to the

installation of Variable Speed Drives (VSDs) for industrial and commercial applications using power electronic

devices. VSDs are extensively used to achieve controlled output and desired efficiency. These drives are fed by
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means of Pulse Width Modulated (PWM) inverters that use fast switching devices such as Insulated Gate Bipolar

Transistor (IGBT) with a rise time of 0.1µS, which induces a common mode voltage (Vcm). A part of Vcm appears

between shaft and ground as a bearing voltage (Vb) due to capacitor voltage divider action. When the Vb exceeds the

dielectric strength of a lubricating film, break down of the lubricating film takes place and it results in high

frequency Electric Discharge Machining (EDM) bearing current (Ib). Which causes pitting and fluting of the bearing

races and it results in premature bearing failure [2]-[6].

The bearing current faults are most frequent in PWM fed VSDs, about nearly 30% according to an IEEE motor

reliability study. The bearing currents cause bearing damage within 1 to 6 months of installation. In order to protect

VSD investment, predictive maintenance is suggested to avoid costs associated with downtime and the lost product

[7][8].

The EDM currents can be eliminated if a grounded Faraday shield built from copper foil tapes inserted into the

stator slots, and extended to the overhung. Which interrupt the capacitive coupling between the stator winding and

the rotor surface; the value of Vb has been reduced by 98%. At present, motors with a Faraday shield are not

commercially available. It is a costly solution and it is difficult to implement [9][10].

Shaft grounding technique provides low impedance parallel path and diverting common mode current by shorting

the shaft voltage to the ground. This is not an effective solution for the high frequency circulating bearing currents

[11]. The conductive micro fiber shaft grounding ring is implemented to reduce the Ib damage. The microfiber brush

does not eliminate the Ib because of occasional low impedance that occurs between the bearing balls and the bearing

races [12].

Chen et al only state the conducting bearing lubricant as an alternate to avoid the shaft grounding with brush [2].

The conductive grease provides a low impedance path from the rotor shaft to the frame. The conductive elements

may cause wearing bearing damage [8].The grease with an enough metallic elements to provide conduction without

causing wearing bearing damage itself, is yet to be found [10]. In theory, the grease contains conductive particles; it

provides the continuous path through the bearings and so bleeds off the Vb to the ground without causing damaging

discharge [12]. The conductive grease provides a low impedance path as a shaft grounding brush [13]. The value of

Ib can be reduced by using graphite powder, which reduces current density by increasing conducting area between

the contact surfaces [14]. In all the above references and also from recent literature survey, there is lack of an

experimental analysis using the conductive grease.

This paper presents an experimental analysis of the conducting grease technique using graphite powder. An

appropriate proportion of the graphite powder is mixed with the lubricating grease. The influence of variable load

operation on the magnitude of bearing voltage on this technique is also discussed. The information regarding BVR is

obtained for different quantity of graphite powder mixed with the grease.

2. Common mode voltage, Bearing voltage and BVR

2.1. Common mode voltage

In a PWM inverter fed motor, an average voltage in a neutral point w.r.t ground is non zero and is known as

common mode voltage, it is given by the equation (1)

(1)

In the above equation Van, Vbn and Vcn are the phase voltages generated by the PWM inverter.

3

cnbnan
cm

VVV
V
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2.2. Bearing voltage and BVR

The potential difference across inner and outer race of a bearing is known as bearing voltage (Vb) and is given by

equation (2) [3] [4].

(2)

(3)

Where, Csr is the capacitance between stator winding and rotor, Crf is capacitance between the stator frame and the

rotor and Cb is bearing capacitance.BVR is typically in the range of 1:10.Fig.1.shows common mode equivalent

circuit.

Ro
Lo Csr

Csf Crf

Rb

Cb
Zb

Vcom

Fig.1. Common mode equivalent circuit

3. Experimental set up

The experimental set up shown in Fig.2 consists of a 3 HP (2.2kW), 4-pole, 50Hz, 415 V, star connected, squirrel-

cage induction motor with ball bearings. The motor is fitted with a brush and a brush holder on both the drive and

non-drive ends. To feed the motor, a commercially available, 3.67 kW (5 HP), 440 V, Voltage Source Inverter (VSI)

(Danfoss) was used. In VSI Sinusoidal PWM (SPWM) technique with a switching frequency of 2 kHz was used. A

440V, 50Hz, 3-phase supply is given to the VSI.

Fig.2 Experimental set up

An induction motor connected to the PWM ASD using a high frequency cable of length 12mt. Both the motor and

the VSI were grounded to the grid earth. A Digital Storage Oscilloscope (DSO) (Gwinstek-1102-U), 250 Mega

sample per sec., 2-channel was used to record and analyze the waveforms. A differential power scope (Anshuman),
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2-channel, was used to provide high frequency isolation from the inverter with the DSO and the motor. The outer

diameter around the bearing outer race on both sides of an end plate of a standard induction motor was slightly

increased by machining. The proper insulation (i.e., a thick dielectric insulator) was placed around the outer race of

the bearings at both drive and non-drive ends with this modification, the rotor is floating.

Both the drive end and the non-drive end bearings were removed safely from the shaft by applying a special

technique. The new steel ball bearings 6205 had been greased with the conductive grease, formed by adding

graphite powder of 0.5µmt size to the lubricating grease. Before the measurements were carried out, the graphite

powder was mixed in steps of 0.2gm with 20gm of lubricating grease.

To facilitate the Vcm measurement, the motor was also constructed with an externally accessible stator winding

neutral wire. The Vb was measured between shaft and the ground reference point. Placing the motor on the test bed

ensures the ground current flow through the ground wire. The mechanical loading effect on the magnitude of Vb is

carried out by direct loading method. It consists of applying the brake to a water cooled pulley and the spring

balances S1and S2 mounted on the shaft.

4. Results and discussion

4.1. Constant load operation

Fig.3 shows the experimental waveform of the Vcm (peak) generated by PWM inverter. Fig. 4 shows the

waveform of Vb with a peak value of 38V without the application of conducting grease, when the motor operating at

1500 rpm speed. This is above the allowable voltage of 0.5mV as per the IEEE112 standard and also 1 to 2V as per

the manufactures allowable voltage for the Variable Frequency Drives (VFDs) [15] [16]. A peak voltage of 38V

exists across the bearings, results in a flow of the high frequency EDM bearing current through bearings. The

bearing doesn’t survive any longer. The experimental results of conducting grease technique indicating peak value

of bearing voltage waveforms are presented in figs. 5(a)-5(e). From figs.5 (a)-5(e) and table 1, it is observed that, as

the quantity of graphite powder is added to the grease increases, the Vb decreases. It is due to; the graphite powder

provides the conducting channel thereby, reducing the voltage built up between shaft and the ground.

Fig. 3. Common mode voltage Fig. 4. Bearing voltage without conducting grease
\

(a) (b)
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(c ) (d)

(e)

Fig . 5. Experimental results of conducting grease technique a) Vb with 0.2gm of graphite powder b) Vb with 0.4 gm of graphite powder c) Vb
with 0.6gm of graphite powder d) Vb with 0.8gm of graphite powder e) Vb with 1.0gm of graphite powder

It can be seen that the BVR mainly depends on Csr and Cb. In Fig.1 the dependence of the BVR acting on the

bearings as a function of the Cb is presented. The value of BVR without conducting grease is 13.19%, which is

above the normal range (max.10%) [5]. As the quantity of graphite powder addition is increased, the BVR gets

reduced. However, adding more quantity of the graphite powder may cause wear and tear of the bearing races and

balls (yet to be studied).

Table.1. Bearing voltage and BVR for different quantity of graphite powder

Common mode

voltage (Vcm) (pk)

Quantity of graphite powder

(gm)

Bearing voltage

(Vb) (pk) V BVR

288

without conducting grease 38 0.1319 (13.1%)

0.2 5.04 0.0175 (1.75%)

0.4 3.68 0.0127 (1.27%)

0.6 2.64 0.0175 (1.75%)

0.8 2.24 0.0077 (0.77%)

1.0 1.5 0.0052 (0.52%)
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4.2. Variable load operation

The rated current of the induction motor under test is 5A.Figs. 6(a) and 6(b) show the value of bearing voltage

when the motor is operated at 50% (2.5A) loading and 100% (5A) loading respectively. It is observed from Figs.6(a)

and 6(b) and table.2, the peak value of Vb for light load or no-load is 5.04V ref.Fig.5(b), for 50% (2.5A) of loading

it is 4.2V and for 100% (5A) loading 3.5V. With an increase in the radial load on the bearings reduces the

lubricating film thickness. The balls make direct contact with the races momentarily. In addition to that, the

conducting grease further reduces the value of Vb considerably. The conducting grease technique under variable

load operation has significant influence on the magnitude of Vb. Operating VFD under loaded condition itself

provides mitigating effect of bearing current damage. Further as the load on the motor increased, for a fixed quantity

of graphite powder added, the magnitude of Vb and BVR gets reduced significantly.

(a) (b)

Fig.6.Bearing voltage for conducting grease technique under variable load operation a) 50% loading (2.5A) b) 100% loading (5A)

Table.2. Bearing voltage and BVR under variable load operation

5. Conclusion

In this paper, an experimental performance on the conducting grease mitigation technique of bearing current

damage in PWM ASD was carried out. The magnitude of the EDM bearing current depends on the existence of the

bearing voltage. The minimum value of the Vb is 1.5V peak is recorded, which is below the dielectric strength of the

bearing lubricating film and prevents the bearing current damage. The conducting grease technique under the

variable load operation further reduces the value of Vb significantly. As the load on motor increases the thickness of

lubricating grease decreases.

parameters
Without

conducting grease

Conducting grease technique

Light load/ No

load

50%

(2.5A)

loading

100%(5A)

loading

Bearing voltage (Vb) peak V 38
5.04 4.8 3.6

BVR

0.131

(13.1%)

0.0175

(1.75%)

0.0166

(1.66%)

0.0125

(1.25%)
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The value of BVR will not be provided on the motor specification. The BVR obtained in this paper can be used to

predict the value of Vb with a known value of the Vcm at the stator terminals, which helps in implementing a suitable

mitigation technique.

However, adding more quantity of the graphite powder may cause wear and tear of the bearing races and balls.

The above mitigation technique prevents the dangerous EDM bearing current and enhances the bearing life there by

improving the reliability of the ASD applications.
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ABSTRACT

The reliability of aerospace and automobile structural components is now commonly assessed by fracture 

mechanics procedures. Fracture mechanics is an engineering discipline that quantifies conditions under which a 

load bearing body can fail due to the enlargement of the dominant crack. The central difficulty in designing 

against fracture in high strength materials is that the presence of a crack can modify the local stresses to such an 

extent that elastic stress analysis done carefully by the designers is insufficient. When a crack reaches a certain 

critical length, it can propagate catastrophically through the structure, even though the gross stress is much less 

than the nominal stress to cause yield or failure in a tensile specimen.

Key words: Fracture Mechanics, Stress Intensity Factor, Hybrid Composite, Composite Fabrication. Hand Lay-up.

1. INTRODUCTION

Fracture mechanics deals with the study of how a crack in a structure propagates under applied loads. It involves 

correlating analytical predictions of crack propagation and failure with experimental results.

Development of fracture mechanics and understanding of failure criteria has cleared a large part of ambiguity by 

enabling the designer to use a lower factor of safety there by reducing the cost of structural components.

There has been an enormous activity in the field of continuous fiber-reinforced polymeric composites research, 

particularly after 1980 most of which aiming at a specific property per unit weight. Consequently, characterization 

of composites is remains a key issue.

Property aspects such as mechanical properties, Choice of standard, recycling and reusability, Durability, 

Environmental strength, Toughness etc.[1]

Interfacial interactions are crucial for the application of fiber-reinforced composites. The basic condition of the 

application of fiber-reinforced composites is perfect adhesion between the components. This is necessary to 
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Abstract:

In recent years hybrid Solar Photovoltaic Thermal (SPV/T) Systems have emerged as promising method 

of harnessing solar energy into both electrical and thermal energy simultaneously. The SPV/T system 

allows enhancement in electrical performance of SPV systems by removing thermal energy and 

subsequently decreasing the operating temperature of the cell. The SPV/T hybrid systems can be used 

for building integration, active water heating and active air heating for both electrical and thermal 

energy needs. The present reported research investigates performance of hybrid SPV/T air collector 

based on experiments conducted on 100 Wp SPV system integrated with a Solar flat plate collector 

based drying system. The tests were conducted using a glass to glass semi-transparent polycrystalline 

silicon PV module and flat plate collector with fins for heat transfer enhancement. The performance 

study carried out at different solar insolation and mass flow rate of air indicated that thermal and overall 

efficiency achieved were 60 percent and 68 percent respectively for 0.05 kg/s and 0.035 kg/s flow rate 

of air. 

Key words: SPV/T hybrid system, plate temperature, overall efficiency

1.0 Introduction

The current global Industrialization and economic growth have made electric power pool capacity 

addition crucial for sustained development of human community. The per capita consumption of 

electricity of the country is a benchmark of its prosperity and growth in the current world scenario. The 

use of electric power for thermal applications like water heating, crop drying and space heating 

constitutes a major part of the domestic energy consumption in India. The use of high grade electric 

energy for thermal applications involves a multistage conversion and hence not recommended owing to 

poor conversion efficiency. 

Solar Photovoltaic Thermal (SPV/T) system converts solar radiation simultaneously into heat energy 

and electricity to deliver heat and power together. The SPV/T system prioritizes on electric energy and 

therefore, it is necessary to operate the PV modules at low temperature in order to keep the PV cell 

electrical efficiency at a sufficient level. The cost factor of SPV/T system is coupled with seasonal 

transients in solar energy availability, poor penetration of solar technologies in the Indian populace. In 

view of this there is a need to develop efficient and cost effective solar PV assisted thermal systems.

2.0 Literature Review 
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Abstract:

Over the last decade, the concept of utilizing nanoparticles to enhance polymer performance has drawn 

a great deal of research interest. The science and technology of nanocomposites has created great 

excitement and expectations in the last five years. In addition to that, researches in this area have been 

focusing on the nanoscale second phase embedded in the polymeric matrix that gives physical and 

chemical properties that cannot be achieved by ordinary material synthesis methods.

The research activitywas addressed to the sol-gel synthesis of inorganic nanofiller has successfully 

prepared Magnesium oxide nanoparticle from Sol-Gel Method Compared with the conventional ceramic 

routes, such as co-precipitation, grafting, impregnation, the sol-gel exhibits many advantages, among 

them the low process temperature, the high control of purity, composition, microstructure and textural 

properties of the final material. Particularly, for metal-oxides this synthesis procedure allows to obtain 

materials characterized by a high dispersion of the active phase in the matrix on both molecular and 

nanometer scale. Moreover, the versatility of the sol-gel route makes possible to obtain the final 

material as powders, bulk and coating films. The polymer nanocomposites reinforced with low loading 

levels of Nano magnesia particle (2, 4, 6 & 8 wt %) were prepared by C.W. Brabender Plasticorder® 

conventional melt-blending techniques. The matrices of nanocomposites were polar polymethyl 

methacrylate (PMMA) and non polar polyolefins, i.e. High Density Polyethylene (HDPE). Two different

masterbatches were prepared: PMMA, HDPE Nanoblend was prepared.
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ABSTRACT

The reliability of aerospace and automobile structural components is now commonly assessed by fracture 

mechanics procedures. Fracture mechanics is an engineering discipline that quantifies conditions under which a 

load bearing body can fail due to the enlargement of the dominant crack. The central difficulty in designing 

against fracture in high strength materials is that the presence of a crack can modify the local stresses to such an 

extent that elastic stress analysis done carefully by the designers is insufficient. When a crack reaches a certain 

critical length, it can propagate catastrophically through the structure, even though the gross stress is much less 

than the nominal stress to cause yield or failure in a tensile specimen.

Key words: Fracture Mechanics, Stress Intensity Factor, Hybrid Composite, Composite Fabrication. Hand Lay-up.

1. INTRODUCTION

Fracture mechanics deals with the study of how a crack in a structure propagates under applied loads. It involves 

correlating analytical predictions of crack propagation and failure with experimental results.

Development of fracture mechanics and understanding of failure criteria has cleared a large part of ambiguity by 

enabling the designer to use a lower factor of safety there by reducing the cost of structural components.

There has been an enormous activity in the field of continuous fiber-reinforced polymeric composites research, 

particularly after 1980 most of which aiming at a specific property per unit weight. Consequently, characterization 

of composites is remains a key issue.

Property aspects such as mechanical properties, Choice of standard, recycling and reusability, Durability, 

Environmental strength, Toughness etc.[1]

Interfacial interactions are crucial for the application of fiber-reinforced composites. The basic condition of the 

application of fiber-reinforced composites is perfect adhesion between the components. This is necessary to 





3rdNational Conference on Mechanical Engineering Trends (COMET – 2015)
February 20 – 21, 2015

(120)

Development of Hybrid Aluminium Matrix Composite for Brake Disc

Dr.Yadavalli Basavaraj1, Mayur Pawar2

1Prof & Head, Department of Mechanical Engineering, Ballari Institute of Technology and Management, Bellary 583104, Email 

Id: byadavalli@gmail.com

2Assistant Professor, Department of Mechanical Engineering, Ballari Institute of Technology and Management, Bellary 

583104, Email Id: mayur.pwr13@gmail.com

Abstract: In recent years Aluminium Matrix Composites (AMCs) are used in verity of engineering applications. In 

this paper systematic investigations are carried out in order to develop the hybrid composite material suited for 

brake disc. The engagement surfaces of a brake rotor have typically been made of an iron bearing metal, such as 

cast iron, steel or stainless steel. Many patents have been related to specific rotor designs, geared toward 

elimination of galling and build up of material in the engagement surfaces. AMCs refer to the class of light weight 

high performance aluminium centric material systems. The present investigation relates to a brake rotor. 

Particularly, it relates to a brake rotor having an enhanced heat transfer. More particularly, it relates to a brake 

rotor comprising a composite of a low density metal and particles of a non-metal which is adapted to minimize 

adverse effects of galling on the engagement or braking surfaces of the rotor and to increase the heat flow away 

from the brake pad. The composition also greatly enhances the heat dissipation propensity of the rotor. The goal 

is to get the optimum material distribution to satisfy the objective functions: Minimum Weight and best 

Temperature distribution.

Keywords: Couple field analysis, thermo elastic instability (TEI).

1. Introduction

Brakes can be comprehensively defined as devices used to dissipate kinetic energy by slowing down or 

stopping a moving element. Brake is used in all automotive vehicles, locomotives aircraft and some stationary 

machines. Many types of brakes are used now a days like band brakes, drum brakes, brakes electromagnetic 

brakes are most commonly used.
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Abstract:

Three – body abrsive wear behaviour of glass – epoxy composite has been investigated using dry sand rubber 

wheel abrasive wear test rig. The composite has been fabricated with hand layup technique. The effect of 

abrading distance, applied load and sliding speed on wear behaviour of composite has been studied. A plan of 

experimental based on the Taguchi technique was used to obtain the data in a controlled way. A L9 orthogonal 

array and ANOVA was to investigate which wear parameter mainly affects the abrasive wear of the composite. 

The result shows that the weight loss increases with increasing load, sliding speed and abrading distance has 

more effect on the abrasive wear of the composite. 

Key words: Polymer Matrix Composite, Wear, 3 – body abrasive, Taguchi technique

1. Introduction:

Wear is defined as the progressive loss of material due to relative motion between the two or more surfaces[1]. 

Composites are favoured in tribo-applications because of the possibility of tailoring desired material properties 

with judicious choice of fillers and fibres in appropriate proportions in the composites. Tribo-properties are not 

intrinsic material properties and depend on several experimental parameters [2-4]. Indeed, compared to 

monolithic materials, wear resistance can generally be enhanced by introducing a secondary phase(s) into the 

matrix material. The wear properties can be varied substantially through changes in the microstructure, the 

morphology, volume fraction and mechanical properties of the reinforcing phase, and the nature of the interface 

between matrix and reinforcement[5-8]. 

Polymer matrix composites are subjected to abrasive wear in many engineering applications such as chute liners, 

conveyor aids, vanes, gears for pumps handling industrial fluids, sewage and abrasive contaminated water etc[4]. 

Many components of industrial machinery are often subjected to a severe and continuous abrasive wear process. 
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Abstract— Considerable effect is taken all over the world to reduce overall dependency on fissile 

fuel for power, transportation and irrigational. In this aspect biodiesel is a promising alternative to 

petroleum diesel fuel. Highly viscous Rice branoil can be reduced and it can be blended with the 

petroleum diesel .in this research we aim to investigate experimentally the performance , exhaust 

emission and combustion characteristics of a direct injection diesel engine when fuelled with Rice 

branoil. The experimental result showed that exhaust emission includes carbon monoxide, particulate 

matter and smoke emission was reduced for all biodiesel blends. However a slight increase in oxides of 

nitrogen emissions was experienced.

Index Terms—Transesterification, rice branoil methyl ester, bio diesel and emission.

INTRODUCTION

nergy crises and environmental air pollution are of alarming concern worldwide due to increase 

industrialization and the global trends of urbanization have totally disturbed the eco-balance and the 

balance of earth resources.

Bio diesel is known as mono alkyl esters of long chain fatty acids derived from renewable livestock. 

Generally biodiesel contains 10% to 11% of oxygen by weight, having high cetane number. than the 

petroleum diesel, having no aromatics and show some attractive environmental benefits such as lower 

emission of CO, CO2 and unburned hydrocarbon.[4,5] Straight vegetable oil cannot be used directly in 

C I engine due to high viscosity and needs high temperature than fossil fuel to atomize. To reduce this 

viscosity and bring down the fire and flash point of vegetable oil, it under goes a chemical process 

called transesterification. The product from transesterification shows desirable properties such as low 

viscosity, low molecular weight, high volatility which can overcome some common problems like 

incomplete combustion, poor atomization, ring sticking, severe engine deposits and injection 

clogging.[8,11,12,13].In the present paper , the fuel properties of biodiesel from Rice bran oil are 

E
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Abstract: In recent years Aluminium Matrix Composites (AMCs) are used in verity of engineering applications. In 

this paper systematic investigations are carried out in order to develop the hybrid composite material suited for 

brake disc. The engagement surfaces of a brake rotor have typically been made of an iron bearing metal, such as 

cast iron, steel or stainless steel. Many patents have been related to specific rotor designs, geared toward 

elimination of galling and build up of material in the engagement surfaces. AMCs refer to the class of light weight 

high performance aluminium centric material systems. The present investigation relates to a brake rotor. 

Particularly, it relates to a brake rotor having an enhanced heat transfer. More particularly, it relates to a brake 

rotor comprising a composite of a low density metal and particles of a non-metal which is adapted to minimize 

adverse effects of galling on the engagement or braking surfaces of the rotor and to increase the heat flow away 

from the brake pad. The composition also greatly enhances the heat dissipation propensity of the rotor. The goal 

is to get the optimum material distribution to satisfy the objective functions: Minimum Weight and best 

Temperature distribution.
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1. Introduction

Brakes can be comprehensively defined as devices used to dissipate kinetic energy by slowing down or 

stopping a moving element. Brake is used in all automotive vehicles, locomotives aircraft and some stationary 

machines. Many types of brakes are used now a days like band brakes, drum brakes, brakes electromagnetic 

brakes are most commonly used.



67

Recent Developments In The Field Of Solar Water Heater Using Flat Plate 
Collector- A Review

V.Srinivasulu, Department of Mechanical Engineering, Ballari Institute of Technology and management, Ballari. E-mail: 
vsreenuv@rediffmail.comMb: 9036998916

Dr P. Rhushi Prasad, Department of Mechanical Engineering, DONBASCO Institute of Technology, Bangalore, E-mail: 
rhushi_bec@rediffmail.com Mb: 9480345138

ABSTRACT

The developments are being carried out continuously in the field of cover materials, absorber plate 

materials, absorber and glazing coating etc. along with the changes in the design, fluid used for heat 

transfer. Number of studies have been carried out on thermal performance of solar water heater and 

found more increase in the thermal efficiency in comparison to conventional solar water heater. These 

studies include use of double side absorber plate, honeycomb material, nonmaterial and more efficient 

coatings. This paper presents an extensive study of the research carried out on solar water heater. In the 

present study, both experimental and theoretical developments in the field of solar water heater have 

been reviewed thoroughly.

KEYWORDS: solar water heater, transparent conductive oxides, nanofluid, TRNSYS

1. INTRODUCTION 

Depletion of conventional energy resources and its adverse impact on environment have created 

renewed interest for the use of renewable energy resources. As a result, considerable research and 

development activities have taken place to identify reliable and economically feasible alternate clean 

energy sources. Purpose of solar water heater is to convert the solar radiation into heat to satisfy energy 

needs but with some limitations it is not being used on grid scale because of its poor efficiency and 

higher initial cost. So there is a requirement of advancement in the solar water heater using flat plate 

collector to overcome its limitations so that it can be used as a replacement of conventional heaters and 

power generation devices.

Solar collectors are distinguished as low, medium, or high temperature heat exchangers. There are 

basically three types of thermal solar collectors: flat plate, evacuated tube, and concentrating. Although 

there are great geometric differences, their purpose remains the same: to convert the solar radiation into 

heat to satisfy some energy needs. The heat produced by solar collectors can supply energy demand 

directly or be stored. To match demand and production of energy, the thermal performance of the 

collector must be evaluated. The instantaneous useful energy collected is the result of an energy balance 

on the solar collector.

The flat plate collector forms the heart of any solar energy collection system designed for operation in 

the low temperature range, from ambient to 60 °C, to ambient to 100 °C. A well engineered flat plate 
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Abstract:

Ultrahigh performance cooling is one of the important needs of present day industry. However for 

cooling purpose, low thermal conductivity is a prime limitation in developing energy efficient heat 

transfer fluids. To fulfill such requirements nano fluids play an important role. These nano fluids 

are engineered by suspending nano particles of sizes below 100 nm in heat transfer fluids (water, 

ethylene glycol, oil etc.). Innovative heat transfer fluids are produced by suspending metallic/non-

metallic nano meter sized solid particles and many experimental works have shown that these nano 

fluids have substantial higher thermal conductivities compared to the base fluids and can change 

the thermal properties of the base fluids.The aim of this paper is to summarize some developments 

in research on the stability of nano fluids, enhancement of thermal conductivities, and heat transfer 

characteristics of alumina (Al2O3) based nano fluids. The Al2O3 nano particles in the range of 70 to 

230 mesh size were used to prepare nano fluids with different concentrations, analyzed for better 

heat transfer coefficient and to validate, experiments were conducted to study enhancement in the 

heat transfer coefficient with a heat exchanger. It is observed that the overall heat transfer 

coefficient is considerably increased.

Key Words: Nano fluids, thermal conductivity, volume flow, turbulent flow, Nusselt number, 

Reynolds number

Introduction

Theidea behinddevelopmentofnano 

fluidsistousethemasthermofluidsinheatexchangersforenhancementofheattransfercoefficientandthust

o minimize the size of heat transfer equipments. The important parameters which influence the 

heat transfer characteristicsofnano fluidsareitspropertieswhichincludethermal conductivity, 

viscosity, specific heat and density. The thermo physical properties of nano fluids also depend on 

operating temperatures of nano fluids. Therefore accurate measurement of temperature dependent 

properties of nano fluid is essential. Thermo physical properties of nano fluids are prerequisites for 

estimation of heat transfer coefficient and the Nusselt number. Lee et al (1998), Das et al (2000), 

Xuan and Roetzel (2003), and Choi et al (2003)haveinvestigatedonpropertiesofnano fluids 
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Abstract:

Over the last decade, the concept of utilizing nanoparticles to enhance polymer performance has drawn 

a great deal of research interest. The science and technology of nanocomposites has created great 

excitement and expectations in the last five years. In addition to that, researches in this area have been 

focusing on the nanoscale second phase embedded in the polymeric matrix that gives physical and 

chemical properties that cannot be achieved by ordinary material synthesis methods.

The research activitywas addressed to the sol-gel synthesis of inorganic nanofiller has successfully 

prepared Magnesium oxide nanoparticle from Sol-Gel Method Compared with the conventional ceramic 

routes, such as co-precipitation, grafting, impregnation, the sol-gel exhibits many advantages, among 

them the low process temperature, the high control of purity, composition, microstructure and textural 

properties of the final material. Particularly, for metal-oxides this synthesis procedure allows to obtain 

materials characterized by a high dispersion of the active phase in the matrix on both molecular and 

nanometer scale. Moreover, the versatility of the sol-gel route makes possible to obtain the final 

material as powders, bulk and coating films. The polymer nanocomposites reinforced with low loading 

levels of Nano magnesia particle (2, 4, 6 & 8 wt %) were prepared by C.W. Brabender Plasticorder® 

conventional melt-blending techniques. The matrices of nanocomposites were polar polymethyl 

methacrylate (PMMA) and non polar polyolefins, i.e. High Density Polyethylene (HDPE). Two different

masterbatches were prepared: PMMA, HDPE Nanoblend was prepared.
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Abstract:

In recent years hybrid Solar Photovoltaic Thermal (SPV/T) Systems have emerged as promising method 

of harnessing solar energy into both electrical and thermal energy simultaneously. The SPV/T system 

allows enhancement in electrical performance of SPV systems by removing thermal energy and 

subsequently decreasing the operating temperature of the cell. The SPV/T hybrid systems can be used 

for building integration, active water heating and active air heating for both electrical and thermal 

energy needs. The present reported research investigates performance of hybrid SPV/T air collector 

based on experiments conducted on 100 Wp SPV system integrated with a Solar flat plate collector 

based drying system. The tests were conducted using a glass to glass semi-transparent polycrystalline 

silicon PV module and flat plate collector with fins for heat transfer enhancement. The performance 

study carried out at different solar insolation and mass flow rate of air indicated that thermal and overall 

efficiency achieved were 60 percent and 68 percent respectively for 0.05 kg/s and 0.035 kg/s flow rate 

of air. 

Key words: SPV/T hybrid system, plate temperature, overall efficiency

1.0 Introduction

The current global Industrialization and economic growth have made electric power pool capacity 

addition crucial for sustained development of human community. The per capita consumption of 

electricity of the country is a benchmark of its prosperity and growth in the current world scenario. The 

use of electric power for thermal applications like water heating, crop drying and space heating 

constitutes a major part of the domestic energy consumption in India. The use of high grade electric 

energy for thermal applications involves a multistage conversion and hence not recommended owing to 

poor conversion efficiency. 

Solar Photovoltaic Thermal (SPV/T) system converts solar radiation simultaneously into heat energy 

and electricity to deliver heat and power together. The SPV/T system prioritizes on electric energy and 

therefore, it is necessary to operate the PV modules at low temperature in order to keep the PV cell 

electrical efficiency at a sufficient level. The cost factor of SPV/T system is coupled with seasonal 

transients in solar energy availability, poor penetration of solar technologies in the Indian populace. In 

view of this there is a need to develop efficient and cost effective solar PV assisted thermal systems.

2.0 Literature Review 
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Abstract:

Three – body abrsive wear behaviour of glass – epoxy composite has been investigated using dry sand rubber 

wheel abrasive wear test rig. The composite has been fabricated with hand layup technique. The effect of 

abrading distance, applied load and sliding speed on wear behaviour of composite has been studied. A plan of 

experimental based on the Taguchi technique was used to obtain the data in a controlled way. A L9 orthogonal 

array and ANOVA was to investigate which wear parameter mainly affects the abrasive wear of the composite. 

The result shows that the weight loss increases with increasing load, sliding speed and abrading distance has 

more effect on the abrasive wear of the composite. 

Key words: Polymer Matrix Composite, Wear, 3 – body abrasive, Taguchi technique

1. Introduction:

Wear is defined as the progressive loss of material due to relative motion between the two or more surfaces[1]. 

Composites are favoured in tribo-applications because of the possibility of tailoring desired material properties 

with judicious choice of fillers and fibres in appropriate proportions in the composites. Tribo-properties are not 

intrinsic material properties and depend on several experimental parameters [2-4]. Indeed, compared to 

monolithic materials, wear resistance can generally be enhanced by introducing a secondary phase(s) into the 

matrix material. The wear properties can be varied substantially through changes in the microstructure, the 

morphology, volume fraction and mechanical properties of the reinforcing phase, and the nature of the interface 

between matrix and reinforcement[5-8]. 

Polymer matrix composites are subjected to abrasive wear in many engineering applications such as chute liners, 

conveyor aids, vanes, gears for pumps handling industrial fluids, sewage and abrasive contaminated water etc[4]. 

Many components of industrial machinery are often subjected to a severe and continuous abrasive wear process. 
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Abstract:

Ultrahigh performance cooling is one of the important needs of present day industry. However for 

cooling purpose, low thermal conductivity is a prime limitation in developing energy efficient heat 

transfer fluids. To fulfill such requirements nano fluids play an important role. These nano fluids 

are engineered by suspending nano particles of sizes below 100 nm in heat transfer fluids (water, 

ethylene glycol, oil etc.). Innovative heat transfer fluids are produced by suspending metallic/non-

metallic nano meter sized solid particles and many experimental works have shown that these nano 

fluids have substantial higher thermal conductivities compared to the base fluids and can change 

the thermal properties of the base fluids.The aim of this paper is to summarize some developments 

in research on the stability of nano fluids, enhancement of thermal conductivities, and heat transfer 

characteristics of alumina (Al2O3) based nano fluids. The Al2O3 nano particles in the range of 70 to 

230 mesh size were used to prepare nano fluids with different concentrations, analyzed for better 

heat transfer coefficient and to validate, experiments were conducted to study enhancement in the 

heat transfer coefficient with a heat exchanger. It is observed that the overall heat transfer 

coefficient is considerably increased.

Key Words: Nano fluids, thermal conductivity, volume flow, turbulent flow, Nusselt number, 

Reynolds number

Introduction

Theidea behinddevelopmentofnano 

fluidsistousethemasthermofluidsinheatexchangersforenhancementofheattransfercoefficientandthust

o minimize the size of heat transfer equipments. The important parameters which influence the 

heat transfer characteristicsofnano fluidsareitspropertieswhichincludethermal conductivity, 

viscosity, specific heat and density. The thermo physical properties of nano fluids also depend on 

operating temperatures of nano fluids. Therefore accurate measurement of temperature dependent 

properties of nano fluid is essential. Thermo physical properties of nano fluids are prerequisites for 

estimation of heat transfer coefficient and the Nusselt number. Lee et al (1998), Das et al (2000), 

Xuan and Roetzel (2003), and Choi et al (2003)haveinvestigatedonpropertiesofnano fluids 
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Abstract— Considerable effect is taken all over the world to reduce overall dependency on fissile 

fuel for power, transportation and irrigational. In this aspect biodiesel is a promising alternative to 

petroleum diesel fuel. Highly viscous Rice branoil can be reduced and it can be blended with the 

petroleum diesel .in this research we aim to investigate experimentally the performance , exhaust 

emission and combustion characteristics of a direct injection diesel engine when fuelled with Rice 

branoil. The experimental result showed that exhaust emission includes carbon monoxide, particulate 

matter and smoke emission was reduced for all biodiesel blends. However a slight increase in oxides of 

nitrogen emissions was experienced.

Index Terms—Transesterification, rice branoil methyl ester, bio diesel and emission.

INTRODUCTION

nergy crises and environmental air pollution are of alarming concern worldwide due to increase 

industrialization and the global trends of urbanization have totally disturbed the eco-balance and the 

balance of earth resources.

Bio diesel is known as mono alkyl esters of long chain fatty acids derived from renewable livestock. 

Generally biodiesel contains 10% to 11% of oxygen by weight, having high cetane number. than the 

petroleum diesel, having no aromatics and show some attractive environmental benefits such as lower 

emission of CO, CO2 and unburned hydrocarbon.[4,5] Straight vegetable oil cannot be used directly in 

C I engine due to high viscosity and needs high temperature than fossil fuel to atomize. To reduce this 

viscosity and bring down the fire and flash point of vegetable oil, it under goes a chemical process 

called transesterification. The product from transesterification shows desirable properties such as low 

viscosity, low molecular weight, high volatility which can overcome some common problems like 

incomplete combustion, poor atomization, ring sticking, severe engine deposits and injection 

clogging.[8,11,12,13].In the present paper , the fuel properties of biodiesel from Rice bran oil are 

E
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Abstract:

Over the last decade, the concept of utilizing nanoparticles to enhance polymer performance has drawn 

a great deal of research interest. The science and technology of nanocomposites has created great 

excitement and expectations in the last five years. In addition to that, researches in this area have been 

focusing on the nanoscale second phase embedded in the polymeric matrix that gives physical and 

chemical properties that cannot be achieved by ordinary material synthesis methods.

The research activitywas addressed to the sol-gel synthesis of inorganic nanofiller has successfully 

prepared Magnesium oxide nanoparticle from Sol-Gel Method Compared with the conventional ceramic 

routes, such as co-precipitation, grafting, impregnation, the sol-gel exhibits many advantages, among 

them the low process temperature, the high control of purity, composition, microstructure and textural 

properties of the final material. Particularly, for metal-oxides this synthesis procedure allows to obtain 

materials characterized by a high dispersion of the active phase in the matrix on both molecular and 

nanometer scale. Moreover, the versatility of the sol-gel route makes possible to obtain the final 

material as powders, bulk and coating films. The polymer nanocomposites reinforced with low loading 

levels of Nano magnesia particle (2, 4, 6 & 8 wt %) were prepared by C.W. Brabender Plasticorder® 

conventional melt-blending techniques. The matrices of nanocomposites were polar polymethyl 

methacrylate (PMMA) and non polar polyolefins, i.e. High Density Polyethylene (HDPE). Two different

masterbatches were prepared: PMMA, HDPE Nanoblend was prepared.
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Abstract:

Ultrahigh performance cooling is one of the important needs of present day industry. However for 

cooling purpose, low thermal conductivity is a prime limitation in developing energy efficient heat 

transfer fluids. To fulfill such requirements nano fluids play an important role. These nano fluids 

are engineered by suspending nano particles of sizes below 100 nm in heat transfer fluids (water, 

ethylene glycol, oil etc.). Innovative heat transfer fluids are produced by suspending metallic/non-

metallic nano meter sized solid particles and many experimental works have shown that these nano 

fluids have substantial higher thermal conductivities compared to the base fluids and can change 

the thermal properties of the base fluids.The aim of this paper is to summarize some developments 

in research on the stability of nano fluids, enhancement of thermal conductivities, and heat transfer 

characteristics of alumina (Al2O3) based nano fluids. The Al2O3 nano particles in the range of 70 to 

230 mesh size were used to prepare nano fluids with different concentrations, analyzed for better 

heat transfer coefficient and to validate, experiments were conducted to study enhancement in the 

heat transfer coefficient with a heat exchanger. It is observed that the overall heat transfer 

coefficient is considerably increased.

Key Words: Nano fluids, thermal conductivity, volume flow, turbulent flow, Nusselt number, 

Reynolds number
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Theidea behinddevelopmentofnano 

fluidsistousethemasthermofluidsinheatexchangersforenhancementofheattransfercoefficientandthust

o minimize the size of heat transfer equipments. The important parameters which influence the 

heat transfer characteristicsofnano fluidsareitspropertieswhichincludethermal conductivity, 

viscosity, specific heat and density. The thermo physical properties of nano fluids also depend on 

operating temperatures of nano fluids. Therefore accurate measurement of temperature dependent 

properties of nano fluid is essential. Thermo physical properties of nano fluids are prerequisites for 

estimation of heat transfer coefficient and the Nusselt number. Lee et al (1998), Das et al (2000), 

Xuan and Roetzel (2003), and Choi et al (2003)haveinvestigatedonpropertiesofnano fluids 
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Abstract:

In recent years hybrid Solar Photovoltaic Thermal (SPV/T) Systems have emerged as promising method 

of harnessing solar energy into both electrical and thermal energy simultaneously. The SPV/T system 

allows enhancement in electrical performance of SPV systems by removing thermal energy and 

subsequently decreasing the operating temperature of the cell. The SPV/T hybrid systems can be used 

for building integration, active water heating and active air heating for both electrical and thermal 

energy needs. The present reported research investigates performance of hybrid SPV/T air collector 

based on experiments conducted on 100 Wp SPV system integrated with a Solar flat plate collector 

based drying system. The tests were conducted using a glass to glass semi-transparent polycrystalline 

silicon PV module and flat plate collector with fins for heat transfer enhancement. The performance 

study carried out at different solar insolation and mass flow rate of air indicated that thermal and overall 

efficiency achieved were 60 percent and 68 percent respectively for 0.05 kg/s and 0.035 kg/s flow rate 

of air. 

Key words: SPV/T hybrid system, plate temperature, overall efficiency

1.0 Introduction

The current global Industrialization and economic growth have made electric power pool capacity 

addition crucial for sustained development of human community. The per capita consumption of 

electricity of the country is a benchmark of its prosperity and growth in the current world scenario. The 

use of electric power for thermal applications like water heating, crop drying and space heating 

constitutes a major part of the domestic energy consumption in India. The use of high grade electric 

energy for thermal applications involves a multistage conversion and hence not recommended owing to 

poor conversion efficiency. 

Solar Photovoltaic Thermal (SPV/T) system converts solar radiation simultaneously into heat energy 

and electricity to deliver heat and power together. The SPV/T system prioritizes on electric energy and 

therefore, it is necessary to operate the PV modules at low temperature in order to keep the PV cell 

electrical efficiency at a sufficient level. The cost factor of SPV/T system is coupled with seasonal 

transients in solar energy availability, poor penetration of solar technologies in the Indian populace. In 

view of this there is a need to develop efficient and cost effective solar PV assisted thermal systems.

2.0 Literature Review 
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