
Sl. 

No.
Name of the teacher Title of the book/chapters  published

ISBN/ISSN 

number of the 

proceeding

Page 

No./

Hyperli

nk

82 Rathor S., Jadon R.S.
Text indpendent speaker recognition using wavelet cepstral 

coefficient and butter worth filter
9781509030385 7

83 Ram A., Mishra M.K.
Density aware position based routing (DAPBR) protocol for 

VANET
9781509025411 8

84
Raikwar S.C., Manke R., 

Bhatnagar C., Jalal A.S.
A novel approach for salient region detection 9781467369848 9

85 Singh S.K., Jalal A.S. A robust approach for automatic skin cancer disease classification 9781467369848 10

86 Agrawal M., Sharma D.K. A novel method to find out the similarity between source codes 9781509053841 11

87
Srivastava M., Siddiqui J., Ali 

M.A.
Robust image hashing based on statistical features for copy detection 9781509053841 12

88
Agrawal R., Singh D., Sharma 

A.

Prioritizing and optimizing risk factors in agile software 

development
9781509032518 13

89 Agrawal M., Sharma D.K. A state of art on source code plagiarism detection 9781509032570 14

90 Singh P., Singh D., Sharma A.
Classification of non-functional requirements from SRS documents 

using thematic roles
9781509061693 15

91
Agrawal S.C., Jalal A.S., 

Tripathi R.K.

A hybrid method for image categorization using shape descriptors 

and histogram of oriented gradients
9789811021039 16

92
Ashish Sharma and Dhara 

Upadhyay
VDBSCAN Clustering With Map-Reduce Technique

978-981-10-8636-

6
17

93  B. Pathak and A.S. Jalal
Motion Direction Code - A Novel Feature for Hand Gesture 

Recognition

978-981-13-1131-

4
18

94
P. Gupta, R. Negi and S. 

Shekhar

Searching Made Easy: A Multithreading based desktop search 

engine

978-1-5386-1859-

2
19

95
S.Shekhar, D. K. Sharma and 

M.M.Sufyan Beg

Hindi Roman Linguistic Framework for Retrieving Transliteration 

Variants using Bootstrapping
1877-0509 20

96
M. Gupta, C.Bhatnagar and A. 

S. Jalal

Clothing Image Retrieval Based On Multiple Features for Smarter 

Shopping
1877-0509 21

97 Y. Gupta
Selection of important features and predicting wine quality using 

machine learning techniques
1877-0509 22

98
Shashi Shekhar, Dilip Kumar 

Sharma and M. M. Sufyan Beg

Linguistic Structural Framework for Encoding

Transliteration Variants for Word Origin

Detection using Bilingual Lexicon

978-1-5090-6673-

5
23

99
 J. Kulshrestha and M. K. 

Mishra,

DPEGASIS: Distributed PEGASIS for chain construction by the 

nodes in the network or in a zone without having global network 

topology information

978-1-5090-6673-

5
24

100
K. G. Sharma, Y. Singh and A. 

K. Srivastava
Variance on outlier factor

978-1-5090-6673-

5
25

101
 S. C. Agrawal, R. K. Tripathi 

and A. S. Jalal

Automatic Human Age Estimation System using fusion of Local and 

Global Features

978-1-5090-6673-

5
26

102 M. Singh
Classification of Spam Email using Intelligent Water Drops 

Algorithm with Naïve Bayes Classifier

978-981-13-0223-

7
27

103 N. Gupta and A. S. Jalal
 A Comparison of Visual Attention Models for the Salient Text 

Content Detection in Natural Scene 

978-1-5386-1865-

3
28

104 S. Rathor and R. S. Jadon
Text Independent Speaker Recognition Using Wavelet Cepstral 

Coefficient and Butter Worth Filter

978-1-5090-3038-

5
29

GLA University (Track ID: UPUNGN11537)

Index (2017)

3.4.6 Number of books and chapters in edited volumes published per teacher during the last five years

3.4.6.1: Total number of books and chapters in edited volumes / books published, and papers in national/international conference-

proceedings year wise during the last five year



105
P. K. Verma, S. Agarwal and A. 

Khan

Opinion Mining considering Roman Words using Jaccard Similarity 

Algorithm based on Clustering 

978-1-5090-3038-

5
30

106
S. C.  Agrawal, R. K. Tripathi, 

A.S. Jalal
Human-fall Detection from an Indoor Video Surveillance

978-1-5090-3038-

5
31

107
 J. P. Singh, M. K. Mishra and 

A. Khan

Energy-efficient Approach towards Video-based Sensor Networks 

(Wireless) beneath Barrier Coverage

978-1-5090-3038-

5
32

108
Shalini Agarwal, Pawan Kumar 

Verma, and Mohd Aamir Khan
An Optimized PalmPrint Recognition Approach Using Gabor Filter

978-1-5090-3038-

5
33

109 A. Samuel and D. K.. Sharma
Summary Generation using Geo-coordinates and Temporal data in 

Microblogging Environment

978-1-5090-3038-

5
34

110
Poonam Fauzdar and Sarvesh 

Kumar 
Advanced Concepts in Real-Time Image and Video Processing 978-152252849-4 35

111
Harsimran Kaur and Ashish 

Sharma
Use of reference model for formal specification of NFR 978-146736984-8 36

112
Saloni Rastogi, Saurabh 

Shrivastava and Ashish Sharma
A QoS based methodology for multiple fault handling in SOA 978-150905384-1 37

113
Utkarsh Sharma, Robin Singh 

Bhadoria and Manish Dixit

Exploring Enterprise Service Bus in the Service-Oriented 

Architecture Paradigm
978-152252158-7 38

114

Pooja Solanki, Charul 

Bhatnagar, Anand Singh Jalal 

and Manoj Kumar

Content aware image size reduction using low energy maps for 

reduced distortion

978-981-10-2103-

9
39

115
Nikhil Govil and Saurabh 

Anand
Empirical Role of Gamification in IoT Provinces - 40

116
Rahul Singh Chahar, Prakhar 

Bansal and Nikhil Govil
Movie Review Rating Based on Sentiments Analysis - 41

117
Divakar M., Sau P.C., Bansal 

A.

Diabetic retinopathy screening using retinal blood vessel and lesions 

segmentation: A comparative study
978-1-5090-6471-7 42

118
Chandra M., Agarwal D., 

Bansal A.

Performance analysis of image transmission through Rayleigh 

channel
978-1-5090-3038-5 43

119
Samant P., Agarwal R., Bansal 

A.

Enhanced discrete cosine transformation feature based iris 

recognition using various scanning techniques
978-1-5386-3004-4 44

120
Chandra M., Agarwal D., 

Bansal A.
Image transmission through wireless channel: A review 978-1-4673-8587-9 45

121

Kumar R., Singh D., Shami 

T.C., Baskey H.B., Eswara 

Prasad N.

Design, fabrication and evaluation of low density, broadband 

microwave absorbing composite for X & Ku band
978-1-5090-3210-5 46

122
Agrawal P., Kumar A., 

Pattanaik M.

Diode based multi mode MTCMOS 8T adder for wake up noise 

minimization in 90nm CMOS technology
978-1-5090-3038-5 47

123
Saraswat S.K., Kumar A., 

Agrawal T.
Synthesis and simulation of efficient CAM 978-1-5090-3038-5 48

124
Kumar A., Saraswat S.K., 

Agrawal T.
Design of 4-bit LFSR on FPGA 978-1-5090-3038-5 49

125
Agrawal T., Kumar A., 

Saraswat S.K.
Design of low power SRAM on Artix-7 FPGA 978-1-5090-3210-5 50

126
Agrawal T., Kumar A., 

Saraswat S.K.
Comparative analysis of convolutional codes based on ML decoding 978-1-5090-3210-5 51

127
Sharma P.K., Sharma D., Sau 

P.C., Gupta A.

Comparative analysis of propagation models in LTE networks with 

spline interpolation
978-1-5090-3210-5 52

128
Kalra, D., Kumar, D., 

Chaturvedi, A.
Improved 0.18μm CMOS down-conversion mixer for UWB systems 978-1-5090-3038-5 53

129
Kumar, M., Deolia, V.K., Kalra, 

D.

DESIGN and simlation of UWB LNA using 0.18 μm CMOS 

technology
978-1-5090-3210-5 54

130
Bansal G., Chaturvedi A., 

Kumar M.

High linearity and high gain bulk driven down conversion mixer for 

UWB system
978-1-5090-3038-5 55

131 Kumar, M.,Deolia, V.K.
A low power, low voltage UWB low-noise amplifier using source 

degeneration technique
978-1-5090-3038-5 56

132 Tomar, V.K., Sachdeva, A.
Implementation and analysis of power reduction techniques in 

charge transfer sense amplifier for sub 90nm SRAM
978-1-5090-3038-5 57

133 Sachdeva, A., Tomar, V.K.
Investigations of various SRAM cell structures for leakage energy 

reduction
978-1-5090-3210-5 58



134
Mishra, P., Kumar, V., Rana, 

K.P.S.

A comparative study for flow control using SCIC and NPIC 

controllers
978-1-5090-3038-5 59

135
Singh, V.P., Sharma, G.K., 

Shukla, A.

8-Bit high speed, power efficient SAR ADC designed in 90 nm 

CMOS technology
978-1-5090-3038-5 60

136
Bansal, A., Goyal, V., Sharma, 

D.K.
Communication Control and Intelligent Systems 978-1-5090-3210-5 61

137
Chouhan, S., Gupta, M., Panda, 

D.K.

Dual band compact antenna with series of hexagonal cut and 

coupling structure for isolation enhancement
978-1-5090-3519-9 62

138
Chaudhari, A., Deolia, V.K., 

Goyal, V.

Stabilization of sliding mode controller for uncertain discrete-time-

delayed nonlinear systems using descriptor approach
978-1-4673-9545-8 63

139
Singh, P., Goyal, V., Deolia, 

V.K., Sharma, T.N.

Sliding mode control of uncertain nonlinear discrete delayed time 

system using chebyshev neural network
978-981-10-3770-2 64

140
Sharma H., Jaga O.P., Maurya 

S.K.
Dynamic evolution control strategies for fuel cell system 978-146738587-9 65

141
Sharma H., Jaga O.P., Maurya 

S.K.
Sliding mode control strategies for fuel cell system 978-146738587-9 66

142
      Chandra S., Chauhan D.S., 

Agrawal S., Rajoria C.S.
An enhancement in electrical efficiency of photovoltaic module 978-146738962-4 67

143
      Gupta H., Yadav A., 

Maurya S.

   Dynamic performance of cascade multilevel inverter based 

STATCOM
978-146738587-9 68

144        Badhoutiya A., Yadav A.    Boost control for PV applications using impedance source inverter 978-150903704-9 69

145 Srivastava M., Saxena A.

Direct and quadrature axis voltage and current control of a three 

phase grid connected PV system with Adaptive Fuzzy Logic MPPT 

Controller

978-146738587-9 70

146

Sachin Goyal, Vinay K Deolia, 

Sanjay Agrawal and Gaurav k 

Gupta

An Adaptive Fuzzy Tuned PID Controller for the Pitch Control of 

Wind Turbine in the Turbulent Winds
NA 71

147
Ram Naresh Mishra, D.K 

Chaturvedi
Current Scenario of Electricity Sector in India and Restructuring NA 72

148 I. Yadav, S.M Tripathi
A Comparative Analysis of Transient Accomplishment of STF and 

PI Speed Controlled CSI Fed IM Drive

978-1-5386-3137-

9
73

149
ApoorvaSaxena, Durg Singh 

Chauhan, Shakti Singh Soni

Microgrid: A Conceptual Solution for Rural Electrification and its 

Control Aspects by Varying  Inverter Output Impedance

978-1-5386-3137-

9
74

150
Shakti Singh Soni, Om 

PrakashJaga, ApoorvaSaxena

Model Adaptive Reference Control Based Boost Converter For 

Electric Vehicle

978-1-5386-3137-

9
75

151
Om PrakashJaga, Shakti Singh 

Soni, Ashish Kumar Shakya

Comparative Study of Dynamic Evolution and Sliding Mode 

Controller for Fuel Cell System

978-1-5386-3137-

9
76

152
Vinay Kumar Dwivedi,  

AnuragChauhan,

Power Quality Aspects of Three Phase Induction Generator in 

Single Phase Operation

978-1-5386-3137-

9
77

153
PrashantPrakash, Ravi Shankar 

Tiwari

The Smith Predictor based Internal ModelController forFlow 

Control in a Blending Process
978-9811504211 78

154   Singh K., Singhal P.
An emperical investigation of smll manufacturers for operational 

reliability

 ISBN: 978-93-

86238-39-9
79-80

155 Srivastava S., Agrawal M.K

5-S implementation to reduce the lead time via applying time and 

motion technique for identification of wastes: A case study of small 

scale pipe industry

978-93-86238-39-

9
81-82

156  Kumar S., Jain T., Rawat M.
Implementation investigation of factors for enhancement in 

productivity with econoomic conclusions

 ISBN: 978-93-

86238-39-9
83-84

157  Soina P., Sharma K
Tensile behaviour of hybrid polymer nano-composite reinforced by 

Al2¬¬O3 rod and spherical shape nano particles

 ISBN: 978-93-

86238-39-9
85-86

158
Kumari S., Kumar A., Yadav 

R.K., Vivekananda K

Optimization of machine parameters using TOPSIS-based Taguchi 

approach for turning of AISI D2 Stee

 ISBN: 978-93-

86238-39-9
87-88

159  Sharma A., Dwivedi V.K
Overview of non-conventional energy and current status of India in 

renewale energy

 ISBN: 978-93-

86238-39-10
89-90

160  Rathore P
Technological evaluation of enhancing thermal energy storage in 

buildings using PCM

 ISBN: 978-93-

86238-39-11
91-92

161    Alam M., Jain T
Charging and discharging of shell and spiral tube LHSS using 

paraffin wax as a PCM”

 ISBN: 978-93-

86238-39-12
93-94

162
Mahmood Y., Rao G., Singh P., 

Chaudhary H

Design modification for anti-choking mechanism in thresher 

machine

ISBN- 

9789386724311,
95-96



163 Kukreja N., Alam M Effects of divergent nozzle on pulse detonation engine performance
ISBN- 

9789386724311,
97-98

164  Alam M
Computational investigation over helo deck of simplified frigate 

ship” Internationa

 ISBN- 

9789386724311
99-100

165
Mausam K., Singh R.P., 

Sharma K

Selection of suitable machining parameter of die sinking electric 

discharge machine (EDM) to optimize material removal rate (MRR) 

using grey relational analysis (GRA) for CNT reinforced 10-layred 

carbon fiber nano composite”

ISBN- 

9789386724311
101-102

166  Rathore B., Sonia P Noise control in tile cutting machine by Taguchi
ISBN- 

9789386724311
103-104

167 Gupta S.K., Mehta R.C.,
Experimental study of rapidly varied flow in horizontal prismatic 

channel: Relative pre-jump depth

 ISBN- 

9789386724311
105-106

168 Alam M., Jain T.,
Charging and discharging of shell and spiral tube LHSS using 

paraffin wax as a PCM
STGSF-2017 107

169  Jain T., Soni A., Rathore B
Numerical study in channel angular pressing of friction with strain 

energy on aluminum alloy
STGSF-2018 108-109

170    Kumar S., Rawat M., Jain T
Energy saving by productivity improvement using alternate 

manufacturing techniques
STGSF-2019 110-111

171 Saxena A., Awasthi A, Alam M
Application of nanofluids in thermal energy storage system: A 

Review
371-icn31 112-113

172 Singh R.P., Tiwari A.K
Recent devlopment in thermal conductivity of normal nanofluids 

and hybrid nanofluids: A Review
371-icn31 114-115

173
Mishra S., Gupta N.K.,  Tiwari 

A.K., Ghosh S.K.
A review of thermo-physical properties of nanofluids 371-icn31 116-117

174
 Gupta N.K.,  Tiwari A.K., 

Ghosh S.K

Effects of TiO2/H2O Nano fluid application on thermal 

performance of mesh wick heat pipe
371-icn31 118-119

175
 Sharma H.K.,  Sharma A.K., 

Singh A., Singhal P

Digital human modeling using CATIA-V5 for the analysis & 

ergonomic improvements in design of wearable load assisting device 

for porters

N/A 120-121

176
 Kumar A.,  Singh P.K., Sharma 

K., Dwivedi V.K.

Evaluation of elastic moduli for different patterns of Stone-Thrower-

Wales defect in Carbon Nanotubes/epoxy composites” Materials 

Today: Proceedings, Volume 4, Issue 9, pp. 9423-9428

ISSN 2214-7854 122

177
. Kumar A., Sharma K., Singh 

P.K., Dwivedi V.K

Mechanical characterization of vacancy defective single-walled 

carbon nanotube/epoxy composites, Materials Today: Proceedings, 

Volume 4, Issue 2, Part A, pp. 4013-4021

ISSN 2214-7854 123

178
 Pandey A., Sharma A., Singhal 

P., Ranjan R.K

 Study of Mechanical Characeteristics of Sintered Preforms at 

Varying Strain rates During Slow Speed Forming Process

 ISBN- 978-93-

80689-26-5
124-125

179
Pathak S., Singh L.P., Kukreja 

N

 An Experimental Investigation on Waste Plastic Fuel Towards the 

Solution of Crude Oil Crisis
N/A 126-127

180  Nailwal R., Kukreja N
Comparision of Performance Characteristics of a Single Cylinder 

Four Stroke Diesel Engine using Diesel Kerosene – Diesel Blend
N/A 128

181
Alam M., Kukreja N., Singh 

A.K.,

, Flow Characetristics over Helo Deck of a Simplified Frigate Ship 

(SFS) Model
N/A 129-130

182
 Kukreja N., Alam M., Dixit 

P.K

Computational Investigation of Rayleigh-Benard Convection in 

Viscoplastic Fluid
N/A 131

183
Kumari S., Uphadhyay A.K., 

Shukla K.K.
Stress Analysis for an infinite plate with circular holes, ISSN 2214-7854 132

184 Verma S.K., Tiwari A.K
 Characterization of Nanofluids as an Advanced Heat Transporting 

Medium for Energy Systems
ISSN 2214-7854 133

185
Shukla M.K., Kumar A., Yadav 

A., Sharma K.

Improved Mechanical Properties of Graphene Oxide Reinforced 

Cross-linked Epoxy Nanocomposites: A Molecular Dynamics 

Approach

N/A 134-135

186
Mausam K, Singh R.P., Sharma 

K

Investigation of Optimum Process Parameter for Minimum Tool 

Wear in EDM Process

ISBN: 978-

81908388-8-7,
136-137

187 Singh R.P., Mausam K
 Selection of Optimum Honing Parameters for Surface Roughness 

Using Design of Experiment

ISBN: 978-

81908388-8-7,
138-139

188
 Rathore P.K.S., Srivastava S., 

Gupta N.K
, Solar Energy in India: Key for Sustainable Development,

 ISBN: 978-

81908388-8-7
140-141

189
. Gupta N.K., Tiwari A.K., 

Ghosh S.K
 Progress in Application of Nanofluids in Heat Pipe- A Review

 ISBN: 978-

81908388-8-7
142-143

190
 Gupta N.K., Tiwari A.K., 

Ghosh S.K

Experimental Investigation of Thermal Efficiency of Thermosyphon 

Heat Pipe

ISBN: 978-

81908388-8-7
144-145



191
Gupta S.K., Singh S., Goyal S., 

Sachdeva S
CFD Analysis of Heat Transfer in a Square Duct

, ISBN: 978-

81908388-8-7
146-147

192  Rai A., Dwivedi V. K
 Effect of Temperature and Strain Rate of Glass Wool Composite 

Material with Mechanical Behaviour

(ISBN: 978- 93-

86256-70-6)
148-149

193
 Dubey S., Jain Y., Rajput A., 

Dwivedi V. K.
Direct Evaporative Air Cooling: A Review

(ISBN: 978- 93-

86256-70-6)
150-151

194

Kumar A, Kumar A., Garg A., 

Kumar M., Kumar N., Dwivedi 

V. K., Sonia P

Comparative Study of Mechanical Properties for TIG and FSW 

Welding Process,

(ISBN: 978- 93-

86256-70-6)
152-153

195
Yadav A, Pathak P., Dwivedi 

V. K

Uncertainty in Supply Chain Management using Artificial Neural 

Network

(ISBN: 978- 93-

86256-70-6)
154-155

196 Sharma A, Dwivedi V. K  Structure and Properties of Spider Silk as Super Material,
(ISBN: 978- 93-

86256-70-6)
156-157

197
. Kumari S., Kumar A, Yadav 

R.K., Vivakanand K

 Optimization of Machining Parameters using Grey Relation 

Analysis Integrated with Harmony Search for Turning of AISI D2 

Steel,

22147853 158-159

198
  Gupta N.K., Rathore P.K.S., 

Sinha S

Biodiesel Production from waste cooking oil using ultrasonic 

cavitation and its characterization, 

ISBN:978-1-5090-

5674-3
160-161

199

Saxena K.K., Chetan K., Jha 

S.K., Krishna K.V., Pancholi 

V., Srivastava D

Analysis of Constitutive Equation Using FEM Simulation of Zr-1Nb 2379-1365 162-163

200

Pancholi V., Saxena K.K., Jha 

S.K., Choudhary G.P., 

Srivastava D, Day G.K

Hot Deformation studies of Zr Alloy to Understand Deformation 

Behaviour in Two Phase Region
2379-1365 164-165

201 Jain T., Kumar S., Rawat M
 Implementation Analysis of Parameters for Improvement in 

Productivity with Monetary Outcomes

ISBN: 978-93-

86256-88-1.
166-167

202 Rawat M., Kumar S., Jain T.
Assessment of the Effect of Triangular Velocity Profile Over an 

Elliptical Cylinder,

 ISBN: 978-93-

86256-88-1.
168

203  Gautam D.K., Yadav S.K Robot Path Optimization in Cellular Manufacturing Environment
ISBN: 978-93-

86256-88-1.
169

204  Yadav S.K., Gautam D.K
Optimizing Machining Parameters of EN 31 Steel Using Electric 

Discharge Machining

ISBN: 978-93-

86256-88-1.
170

205 Kumar A., Upadhyay V.V FE Analysis of a Connecting Rod of a LCV using CAE Tools, 
, ISBN: 978-93-

86256-88-1.
171

206
  Kukreja N., Alam M., 

Nirankari D., Sharma K

Numerically Camparing Simple and Shchelkin Spirals Type of 

Tubes of a Pulse Detonation Engine

ISBN: 978-93-

86256-88-1.
172

207
Upadhyay V.V., Kumar A., 

Sharma V.

, Identification of Most Important and Easy to Implement Key 

Components of Vendor Managed Inventory (VMI) in Automobile 

Industry,

 ISBN: 978-93-

86256-88-1.
173

208
Nirankari D., Chaitanya 

N.V.V.K., Alam M

 Numerical Investigation on Biplane Structure at Different Mach 

Numbers

 ISBN: 978-93-

86256-88-1.
174

209
 Alam M., Kukreja N., Singh 

A.K

Experimental and Numerical Investigation Over Helo Deck of a 

Simplified Frigate Ship (SFS

ISBN: 978-93-

86256-88-1.
175

210  Mehra N.S., Jain T., Sharma V
, Redundancy Resolution of Serial Link Manipulators in Joint 

Space: A Numerical Approach using Inverse Kinematics

ISBN: 978-93-

86256-88-1.
176

211  Gupta S.K., Mehta R.C.
 Empirical Formulation of Jump Characteristics in Horizontal 

Channel

ISBN: 978-93-

86256-88-1.
177

212
Srivastava S., Dixit P., Agrawal 

M

, A Quick Change-Over Time using SMED Techniques: Setup 

Reduction of Hot Rolled Slitter (HRS) and Cold Rolled Slitter 

(CRS) in Indian Conditions

ISBN: 978-93-

86256-88-1.
178

213  Soni A., Jain T., Rathore B
Numerical Study of Frictional Effect in Equal Channel Angular 

Pressing on Aluminum Alloy

ISBN: 978-93-

86256-88-1.
179

214 Rathore B., Sonia P., Soni A Optimization of Noise Control in Tile Cutting Machine
ISBN: 978-93-

86256-88-1
180

215
Kumar A., Awasthi M., Kukreja 

N

 Effect of Feed Rates on Residual Stress Generation and their 

Estimation during Micro Milling

ISBN: 978-93-

86256-88-1
181

216
Sharma V., Bhardwaj G., 

Upadhyay V.V.

Parametric Optimization of Surface Roughness of D3 Tool Steel 

while Turning using Taguchi Method

ISBN:978-93-

86256-88-1
182-183

217
 Sonia P., Singh P.K., Sharma 

K

 Tensile Behaviour of Hybrid Polymer Nanocomposite Reinforced 

by Al2O3 Rod and Spherical Shape Nano Particles

ISBN:978-93-

86256-88-2
184-185

218
Singh P.K., Sonia P., Sharma 

K.

 Investigation of Mechanical Characteristics of Amine 

Functionalized Graphene using Molecular Dynamics Simulation

ISBN:978-93-

86256-88-3
186-187



219  Singh P.K., Singh P.K.
Effect of Initial Microstructure on Overall Properties of 

Electroactive Polymer Nano-Composite

ISBN:978-93-

86256-88-4
188-189

220 Anuj Vijay
Necessary constraints for an equation of state to be physically 

acceptable

0094-243X 

(print); 1551-7616 

(web)

190

221 Monika Goyal
High pressure compression in semiconductors using equations of 

state
1803–7232. 191

222 Monika Goyal Analysis of Elastic Properties of nc-BC2N 1803–7232. 192

223 Divya Gupta
Tragedy or Triumph: Russians Agonies over how to mark 1917 

Revolution”

978-93-86171-41-

2
193

224
Mamta Bhatnagar

Nitin Bhatnagar
“Delineation of Indian Culture in The Works of Gita Mehta”

978-81-920370-7-

3
194-195

225 Mamta Bhatnagar “ Prospects of English as a Language of Commerce”
978-93-86171-41-

2
196

226 Vivek Mehrotra Teaching/Learning Language through Literature”
978-93-86171-41-

2
197

227 Nirbhay Kumar Mishra The Moral Status of  Corporations
978-1-78714-695-

2
198

228 Swagat Patel Evolution of Cinema as Literature 81-7265-378-X 199

229 Dr. Anjana Goel Biogenic Nanoparticles for effective Cancer treatment: A review NA 200-201

230 Dr. Anjana Goel
Effect of environmental stress on physiological responses in 

Jamunapari goats 
NA 202-203

231 Dr. Anjana Goel
Development of ES-tetraploid complementation assay in different 

culture system 
NA 204-205

232 Dr. Anjana Goel
 Distribution of Non tuberculosisbacteria  in leprosy endemic 
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Abstract-. In this paper an effective and vigorous method for text 
independent speaker identification is proposed to extract speech 
features. The objective of feature extraction is to extract features 
from speech and captures the unique characteristics of a individual 
speaker. The proposed method can be used in noisy environment 
with high degree of accuracy. The proposed method is based on the 
wavelet transform and the input speech signal is decomposed into 
various frequency channels. The purpose of Wavelet transform is 
to find the frequency spectrum while wavelet cepstral coefficient is 
used to capture the characteristic of the signal. It is more suitable 
than Fourier transform because it is restricted in both time and 
frequency whereas fourier transform is only restricted in 
frequency. The proposed method is capable to reduce the noise as 
well as also improves recognition effectively. Fuzzy rules are used 
for decision making. The proposed method is very useful in the 
field of forensic also. The performance of wee is about 22% 
higher than mel- frequency cepstral coefficients. 

Keywords- Speaker Recognition, Wevelet transform, Cepstral 
Coefficient, Fuzzy Logic, Butter Worth Filter. 

I. INTRODUCTION 

Speaker recognition is a technique that is able to recognize 
the person; who is speaking based on individual information. 
Any speech has basic information about the words and the 
identity of the speaker like frequency, pitch, entropy etc and 
each speaker also has unique characteristics [ 1]. Speaker 
recognition systems are divided into two categories; text
dependent and text -independent. In text -dependent systems, a 
user has to speak some defined set of words, containing the 
same text as the training data while in text-independent system 
there is no limitation of text i.e. speaker can speak any word, 
therefore to recognize speaker in text independent mode is more 
challenging task. It can be used to verify a person and allow 
accessing various services like security controls, confidential 
data accessing through remote site, etc. Speech is the 
fundamental and most effective way of communication in real 
time systems. The research on speech has started in 18th century 
[2]. 

Automatic speaker recognition has a machine that is capable 
to recognize a person based on voice. Automatic speaker 
recognition includes two processes: speaker identification and 
speaker verification. The objective of speaker identification is to 
identify a person. In Speaker identification first speaker has to 
be enrolled in the system and then on the basis on feature 
extraction we determine which enrolled speaker has provided 
sound among a set of known speakers. Speaker identification is 
very useful in forensic and can also be used in applications that 
make our daily lives more convenient [3]. While in speaker 
verification the objective is to verify a person based on the test 
pattern. An important parts of a speaker recognition system is 
feature extraction because it converts the properties of speech 
signal that is used for pattern matching [1 ][ 4]. 

The speech can be represented in the simplest form with the 
help of spectrogram. The spectrogram is a grayscale image, 
whose pixel's intensities represent the energy content of the 
frequencies with respect to time [5]. Generally, speech 
recognition systems used Mel-Frequency Cepstral Coefficients 
(MFCCs) and fourier transform because it is useful for analysis 
of speech signals whose statistical properties are constant with 
respect to time or space However, wavelets represent non
stationary signals as sum of basic functions which are restricted 
in time. This can be derived from a single prototype function 
called the "mother wavelet". The basis functions or wavelets are 
formed by translating and dilation the mother wavelets 
therefore, in this paper we used W evelet Cepstral Coefficient 
and result analysis shows that proposed approach is better than 
others exiting methods. 

According to the literature, a text dependent speaker 
recognition system compares a sequence of features to a model 
of the user. So, for this purpose there are two methods that have 
been mainly used i.e. template based methods and statistical 
methods. Most popular template based model is Dynamic Time 
Warping (DTW) and Statistical based method Hidden Markov 
Models (HMMs) [6]. HMM is one of the most popular method 
because of flexibility; allow using speech units from sub
phoneme units to words. [7][8]. In this paper, a feature 
extraction algorithm is proposed. It is based on wavelet 
transform and combining both the wavelet transform and the 
wavelet cepstral coefficient at feature extraction phase. By the 
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Abstract-Vehicular ad hoc networks (VANETs) have become 
a practical and valuable alternative for wide variety of novel 
applications in road safety, content sharing, payment at different 
commercial places, etc. Due to high mobility of vehicles resulting 
in frequent disconnections, geographic routing protocols are 
commonly preferred in VANETs as they do not require, route 
formation prior to forward as well as route maintenance. Most 
of the position based routing protocols adopt the greedy mode to 
establish the route and switch to some recovery mechanism like 
perimeter routing, in case of failure. However, if the probability of 
occurrence of perimeter mode is higher than the greedy mode, 
then the throughput as well as the end to end delay will be 
severely affected. This probability is highly influenced by many 
factors where in density being the major among these. In this 
paper, we propose a routing strategy that uses the restricted 
greedy forwarding by considering neighborhood vehicles having 
a sufficiently dense neighborhood and the least velocity variance 
with its own neighboring vehicles, as the next forwarder. The 
objective is to increase the longevity of the route and thus 
increasing the throughput without greatly affecting the end to end 
delay. The performance of the proposed approach is compared 
with GPSR and the simulation results are presented. 

Index Terms-Best lit forwarder; VANETs; DTN; Restricted 
Greedy Forwarder. 

l. iNTRODUCTION 

Vehicular Ad hoc NETworks (VANETs) play key role in 
realizing any intelligent transportation system. These networks 
also have tremendous potential in applications targeting road 
safety, acquisition of current traffic and weather information, 
sharing of multimedia information etc. The communication 
over VANET can be broadly classified i nto two different 
categories like Vehicle to Vehicle communication (V2V), 
Vehicle to Road Side Unit (V2RSU). In V2V communications, 
vehicles transfer information among themselves, without the 
help of road side unit. However, in the V2RSU communica
tions, the road side units also become a part of, and actively 
participate in the VANET. ln case of V2V communication 
every vehicle is considered to have been installed with various 
on board sensing units, which allow large scale sensing, 
decision making and controlling actions to perform a number 
of tasks that arises in wireless communication system. 
Most of the research studies consider that, due to the high 
mobility factor associated with V2V communications, the 

978-1-5090-2541-1116/$31.00 © 2016 IEEE 

Manas Kumar Mishra 
Department of Computer Engineering and Applications 

GLA University 
Mathura, INDIA 

man as .mishra@ gla.ac .in 

packets are either get dropped due to connectivity issues, or 
the end to end delay is increased. Subsequently, lot of work 
in literature adopts greedy forwarding strategy [1] for their 
routing. Further, in case where end to end path may not be 
viable based on this strategy, these works defer the strategy 
and establish route based on the perimeter routing [2], instead. 
However, the shifting back to the greedy strategy will largely 
depend on time and mobility to make the neighborhood of the 
current forwarder conducive enough for such a shift. Failing 
which the current forwarder node is supposed to carry packets 
until a next forwarder is available which is nearer to the 
destination. The delay caused by this temporary hold in the 
forwarding of the packets may negatively affect the end to end 
delay. This paper targets to make the position based routing 
protocol adaptive to such variations in density and velocity 
in the network. The paper is organized as follows; section II 
describes the related work and motivation behind the work. 
Section III presents the notation and mathematical framework 
based on the density notion and also proposes the probabilistic 
evaluation of route life time. Section IV presents the proposed 
density aware routing protocol. In section V, we present the 
experimental evaluation of the proposed work. Finally section 
VI concludes the paper. 

11. RELATED WORK 

VANET is the sub class of Mobile ad hoc network. A 
number of efficient routing algorithms have been proposed to 
send the packets from source to destination in MANET, like 
AODV [3], DSR [4], TORA [5] etc. These routing algorithms 
do not perform well in VANETs as compared to MANETs due 
to high mobility of the vehicles. Therefore, routing protocols 
for V ANET need to be dealt separately, and are to be designed 
with mobility being the core objective. 

The position-based routing protocol GPSR [1] depends on 
the location service. In this approach, the sender requires the 
position information of itself and the destination to initiate the 
message transfer. It uses two strategies to forward the packet 
from source to destination based on position information, one 
is greedy forwarding and the other one is perimeter routing. 
In greedy forwarding, the sender selects a neighbor as the 
forwarding vehicle if it has the shortest Euclidian distance to 
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Abstract- Selective attention is a part of cognition process. An 
object in an image gets attention only if human eye attracts towards 
it. The brain relies on attention to detect salient part of an Image and 
filter out background details. The salient object detection problem is 
formulated as segmentation of Image to separate salient object from 
background. The proposed method is based on the feature used to 
measure human perception. The proposed method works in two 
steps, firstly the probable salient region is extracted based on human 
perception, then the color distribution is used to extract salient object. 
The efficiency and accuracy of proposed work measured on a 
standard database (MSRA). 

Keywords- peak signal to noise ratio; saliency map 

I. INTRODUCTION 

The development of neuroscience and human psychology 
has given birth to visual saliency [ 1]. The human attention is 
attracted to visually salient object in a scene. The detection of 
a prey, predators, mates, or bloom in a cluttered world is 
important for growth of complex biological systems. The 
identification of visually vital object is useful in object based 
image retrieval, image compression based on object of interest 
and smart image resizing [2]. The visual saliency can be 
defined as class of being vital or striking. The visual saliency 
detection is a psychological process As an example, two 
persons may have different perception for same scene. The 
humans involve their perception while focusing on vital 
region, as well as salience is concomitant with an interaction 
of a stimulus with other stimuli. The detection of salient 
region of a scene deals with locating those vital locations 
which attracts human eye. The human visual system is more 
aligned to contrast and movement [3]. Thus, the salient 
regions are more perceptible in juxtaposition of two or more 
regions in an image. The visual saliency assessment is an area 
of research. The current research measures the saliency on the 
basis of color intensity, direction, depth information and 
motion cues. The Fig.l reveals the salient region of the 
corresponding original image. 

Fig. 1. Original Image and its corresponding salient region. 

978-1-4673-6984-8/16/$31.00 © 2016 IEEE 

Classical methods used contrast, either local or global 
contrast to measure saliency [ 1, 4]. The repercussion of local 
methods is high contrast, edges and more noise, they 
diminishes flat regions in objects also, which results into 
detection of small objects [ 4]. The global methods highlight 
the boundaries of objects and suppress whole object area [4]. 
Other approaches are segmentation based [ 5]. These 
approaches solve the problem of object attenuation effectively. 
They are still unable to highlight the entire object when the 
inner region of object is not homogenous. Few techniques are 
based on supervised object detection. These methods result 
into high performance but the limitation of these techniques is 
prior training of detectors [6]. The key concept of contrast 
based method is to measure difference between color contrasts 
using various parameters. The various statistical parameters 
are used to calculate difference among color contrast of pixels. 
The mean, standard deviation, Gaussian filters, poison 
distribution are used generally [ 1]. 

The proposed method is based on contrast and 
segmentation. In [7], the local contrast of an image region 
with respect to its neighborhood is used to measure saliency. 
In [7], the difference between the feature vector of the pixels 
of a sub part of an image and the feature vector of its 
neighborhood is evaluated to measure saliency of the sub part 
of an image. The selection of feature vector is an issue of this 
method. In [8], the window of fixed size is used. The contrast 
between a few features of inner window with the collar of 
window is compared to extract salient region. The 
computation of these methods is very high. In [9], the problem 
of salient region detection is defined as binary leveling 
problem. The multi scale feature is used to measure saliency in 
this method. There are several important issues of [9]. It 
depends on non linear combination of multiple features. They 
used rectangular shape to detect salient region [9]. 

In this paper, we have used contrast, segmentation and 
statistical analysis to measure visual saliency. The proposed 
method prepares a probable foreground model with help of 
peak signal to noise ratio. The probable foreground model is 
further segmented using statistics to find salient region. The 
proposed method is validated and verified on MSRA [9] 
database. The results of proposed method are compared with 
the results of state of art methods. 

The paper is planned in following order. The proposed 
method is explained with algorithm in section II. In section III, 
the performance of proposed method is validated using MSRA 
dataset. Section IV concludes the proposed method. 
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A Robust Approach for Automatic Skin Cancer 
Disease Classification 
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Abstract- Skin cancers particularly malignant melanoma is 
lethal and difficult to identify in last stages. The variation of 
stages (Squamous Cell Carcinoma, Actinic Keratosis Cell, Basal 
cell and Malignant Melanoma) of Skin Cancer is highly 
ambiguous and difficult to recognize. To clearly recognize the 
stage of Skin Cancer is primarily important for effective 
treatment, which cause in increasing the survival rate from Skin 
cancer. In this work, we propose a methodology to reduce the 
probability of false diagnosis. In the proposed methodology, the 
data set is first preprocessed using K-mean Clustering algorithm. 
This preprocessing helps to increase the rate of reorganization by 
removing all irrelevant texture. The preprocessed data is then 
used to extract the features. The classification results illustrate 
that the proposed method can considerably improve in 
classification of Skin cancer disease. The computed accuracy of 
classification for this algorithm is achieved up to 94.4%. 

Keywords- K- Mean Clustering, Local Binary Pattern (LBP), 
Color Coherence Vector (CCV), Multi-Class Support Vector 
Machine (MCSVM). 

l. INTRODUCTION 

One of the most prevalent forms of cancer is Skin Cancer. 
It is found in nearly 50 percent of the total ratio of cancer 
patients [ 1]. Skin Cancer is usually found and categorized in 
various types such as Melanoma, Basal, Squamous, Benign, 
etc. From all the cancers found and detected until now the 
type melanoma is one of the scariest type of cancer, as' this 
cancer report's about 7300 deaths per year in US [2][3]. 

The malevolent melanoma is unfavorable kind of cancer 
and if detected in its advanced stage than rate of survival will 
increase near about 10 percent [4],[5]. The major question 
which arises is the discrimination between the metaphysic and 
nevi stage even by the expert dermatologist. Dermoscopy is an 
mfiltrated skin diagnosing scheme such as the ABCD[5] rule 
which typically deals with the keen study done under the 
gmdance of some expert dermatologist which analyze the 
irregularity, border, indiscretion in color variations and 
thickness and size of lesions under it and the 7-point check 
list, still the diagnosis is not fully reliable and can often be 
related with poor and insignificant reproducibility and 
accuracy rate, even the dermatologist expert in this field 
results 74-84 percent of their estimated rate of detection with 
outcome of approximately 86.9 percent. The statistical 
features of pigmented part (region) which was earlier detected 
using Surface Cross Polarization (XLM). 

978-1-4673-6984-8/16/$31.00 © 2016 IEEE 

The structural and colors variation of lesions is the main 
peculiarity of skin cancer classification, which implies that 
diagnostic method based on number of features. Various 
quantitative studies for features extracted from images of Skin 
Cancer Spot [6], [7], [8], [9]. Various type of classifiers like 
ANN [10] and SVM have been used for classification into 
two-class classification problem. Xiaojing Yuan et.al [ 11] 
used. "Binary SVM' and texture data on Skin Cancer spot 
physiology and With classification accuracy (86.9%) overall 
with the support capability of the DSS. Ale" on et al. proposed 
algonthm to find [ 12] healthy skin pixels with grayscale 
histogram and Gaussian-like distribution. Ale" on et al. 
method, improve the performance with morphological 
operation at post-processing stage. P. Cavalcanti et.al. used 
Nonnegative Matrix Factorization for segment pigmented 
skin lesions. 

In this paper, proposed method is used to classify the 
stages of Melanoma diseases, which provide the hierarchy of 
paternal change in stages upto reached the fmal stage. 

II. PROPOSED METHOD 

. The proposed method is clearly demonstrated through 
Figure 1. The proposed method consists of two phases. In the 
first phase skin cancer spot is extracted using K-Mean 
Clustering. In the second phase classification is performed 
using MSVM( multi-class support vector machine). 

K-Means Foreground Extraction: This method is used to 
generate joined set of data in the form of clusters. The 
objective of clustering is to minimized the group variance. 
This minimization will help in segmentation process. The 
clustering of input images follow through following steps: 

1. Select two different clusters Sland S2 with specified 
centroids CJ and C2 respectively of each clustered 
randomly. 

2. Map every image pixel Pk to its nearest class centroid 
Ci by calculating the histogram H(Ci,PJ with the 
distance value between each image pixel and class 
centroid Ci. 

3. Iteratively calculate the new positions of centroid Ci 
by calculating the mean histogram H(Ci,PJ of the 
same group. 

4. Repeat steps 2 and 3 till Ci will change. 
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Abstract- Plagiari~m is not only found in the academic work 
but also in the i.ndustl"ies dealin~ with softw·m·e desi~nin~. 

Plagiarism is becoming a serious problem for academician 
communit~'· Academics can deted similar·ity of source code fil~-s 
with the help of plagiarism detection tools. ht this paper we 
present JSL\1 (Java Si.milal"ity) tool to lind out the Similarity 
between Source codes. Two sourc.e codes will be matched at 
function's level or method's lenl with the help of .TST\'L \Vith the 
help of JSIM tool teachers can find the similarity between source 
code and acmrding to the similari~·, teacher can easily gh·e 
marks to the students in an assig:muent of programming subject. 

Kq•words- l'Ulf;iarism: Source code pla~:iarism; pla~:iarism 

detection tool; Similllrity detedirm 

T. TNTRODlJCTION 

Plagiarism dctl:ction is the process or n:cognizing and 
placing the plagiarism in a text or a document [I]. Plagiarism 
can be express as one of the electronic enor \Yhich are similm 
to compute-r spamming, hacking, computer viruses, phishing, 
copyrights violation and others crimes [2]. Alan & James 
defined a copied code as a code \Yhich has been created from 
by another one \'l·ith a tiny number of regular changes 1261. 
Rcgular changcs arc usually tcxt cxchangcs which do not need 
a depth understanding for the semantic of code [26]. There are 
very high chances of 'Somce Code' plagimism in the 
Compute-r Science Ficld. At thc time of preparing ti1cir 
assignmcnts of programming language, the studcnts gcncrally 
copy the existing assignments on the same topic with some 
clk'mges in vmiable' s rmme or fimction' s rmme and variable's 
value. So examining the authenticity or ti1C assigtm1cnts or 
' Source Code· becomes a mammoth task for the instmctors. 
Information and communication technology have tremendous 
potential for social impact, human development and 
improving thc lives or pcoplc thcy scrvc Through ICT pcoplcs 
are able to commtmicate in better way and can access relevant 
information. lt also helps in developing collaborative and 
research skills [25]. 

Plagiarism discovcry is ti1c main problem to rcscarch 
centers, conferences and journals: they are using superior 
plagiarism detection tools to make sure that all given 
documents m·e plagimism free, and to save the copyrights 
lrom contravention for the publishe-rs. This research work 
presents the JSIM tool to identify similarity among source 
codes. We guess the similmity between t\vo source codes 
\\Titlcn in java language at ti1c level of functions or mcti1ods. 

The remaining pape-r is pre-pared as follows. Section II 
simplifies the preceding \Vork about Source Code Similarity 
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Dctcction. Scction III cxplaincd thc Mcasurcmcnt or Source 
Codc Similarity dcscribcd in this paper. Section IV gives some 
contrastive experiments and discussion about the new 
technique. hnally m Section V \Ye ·will present the 
conclusions and future work. 

TT. RRT .. ATFDWORK 

In this section wc will explain a variety of research pape-rs 
which are on the topic of source code plagiarism detection. 
Source code plagiarism detection method can be divided into 
different categories i.e. Natural Language Processing (NLP), 
Machinc Lcarning Tcdmiquc, Running-Karp-Rabin Greedy
String-Tiling algorithm, Character N-Grams, Data Mining, 
Latent Semantic Armlysis (LSA) and Greedy String-Tiling etc. 

Work done on Machine leaming based teclmique includes 
[14].In tins paper [14] auti1ors havc prcscntcd a latest 
plagiarism finding method and this method is based on 
machine learning teclmiques. ln this paper 1141 author have 
traincd his system with thc help of tiTICC algorithms that arc 
Naive Bayes Classifie-r, K-Ncarcst Ncighbor (KNN) and 
AdaRoost Meta-learning Algorithm. The system was designed 
and it is based on learning approach so it used the steps that 
arc generating a set of tokens from the Source Code Filcs, 
Training Dataset, Implementing the System and Training the 
System. 

Java progrmnming langwlge lms been used for developing 
the entire system. Thc bcndit of this papcr is ti1at tins model is 
capable to get 8G.G4 percent correctness by using the same 
dataset as used by Lange and Mancoridis. According to the 
research papcr published by Lange and Mancoridis their 
corrcctncss was 55 pcrccnl. The wcakncss of tlns pape-r is that 
if programmers follow a fev-: coding principles and source 
code formatting tools specified in their project then this model 
will not work properly. 

Work done on NLP bascd tcclmiquc ineludc [15].In tlns 
paper [ 15] authors have de\-'eloped a tool named as DeSoCoRe 
and we can discover somce code re-use with the help of 
DcSoCoRc. Thc tool is working at thc various kvcl or 
i'Lmctions. Thc outputs generated by tins tool arc casy to 
recognize to the reviewer. 

The l'rmne\vork of the DeSoCoRe consists of the modules 
that arc Sourcc code Splillcr, Similarity Estimator and Pair 
Sclcctor. Source code can be dividcd into i"Lmctions with ti1c 
help of Source code Splitter. After that divided functions \Vill 
be compared \'\ith the help of similarity estimator. The 
similarity estimator firstly docs ti1c preprocessing of ti1c 
function for removing of tabs, extra spaces and line breaks 
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Abstract-Image hashing is one of the emergent novel 
approaches used extensively in the field of image forensics apart 
from finding its place in many of the latest techniques of the area 
of image indexing, image retrieval etc. Image hashing is basically 
used to identify the duplicate copies of the original images. Most 
of the image hashing algorithms has their limitations in getting 
the desirable performance against a particular image processing 
attack i.e. rotation. In this paper, we have proposed image 
hashing technique dominantly based on statistical features of the 
image which is robust to almost all kind of image processing 
attacks including rotation. In our proposed algorithm input 
image is normalized by using resizing, Gaussian filtering, color 
space conversion from RGB image to YCbCr and only Y 
component is taken for hash generation. Radon transform is then 
applied to the preprocessed image to produce 2-D Radon 
coefficients. 1-D DCT is then applied to the Radon coefficients to 
produce column-wise DCT coefficients. Lastly first AC coefficient 
from each column are taken to form the row-wise vector which is 
used to extract four statistical features, Mean, Standard 
Deviation, Kurtosis & Skewness. The extracted features form the 
final feature vector which is used for image identification. Many 
experiments have conducted to compare the proposed technique 
with the state-of-the-art techniques and the results shows that 
proposed hashing is robust to normal digital operations apart 
from giving excellent result against rotation. 

Keywords-Image forensics, Statistical Features, Image 
hashing, Content based copy detection. 

1. INTRODUCTION 

The sophistication of unauthorized duplication and forgery 
techniques for multimedia content has always been a step 
ahead of copy detection and image forensic techniques [1][2]. 
Powerful image processing software is readily available which 
can be used to perform easy manipulations to images [3] and 
therefore it is very common to find a number of unauthorized 
copies of an original image. Protecting the copyright of an 
image is a matter of great concern [4] and thus finding the 
illegal copies have become an important issue for digital rights 
management [5]. To ensure that an image is original and not a 
modified version, image authentication techniques are required 
[6]. This leads to the broader concept of Image Forensics [7], 
which involves a combination of techniques used not only to 
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verify the authenticity of an image but also to verify ownership 
and detect unauthorized copies. 

Digital watermarking was one of the earliest image 
forensics techniques used, in which a signature is generated 
and appended within an image for identification [8]. Content 
based copy detection (CBCD) which is an alternative to digital 
watermarking does not depend on any signatures. Here the 
multimedia content itself is used to verity its originality [9] 
[10]. Recently, a significant amount of research has been 
undertaken to explore an extended version of CBCD termed as 
image hashing [11]. In image hashing, unique features which 
are extracted from images are represented in a way that they 
can be used for image identification [12]. This unique code 
used to identity the image is called an image hash. Ideally 
image hashes should be capable of discriminating between 
perceptually similar and different images i.e. the mechanism 
should exhibit robustness and discrimination properties. In 
addition, the method should be robust to image processing 
attacks besides fulfilling the properties related to specific 
applications. 

The rest of the paper is arranged is as follows: Section 2 
gives an overview of the literature pertaining to image hashing. 
Section 3 discusses the proposed image hashing technique. 
Section 4 presents the experimental results obtained for the 
proposed technique and Section 5 summarizes the results 
obtained. 

2. REVIEW OF LITERATURE 

Researchers have implemented many algorithms related to 
various aspects of image hashing. Some of the most notable 
algorithms categorized on the basis of 
transformation/functionalities used are as follows: 

DCT based: Tang et. al. [11] proposed a hashing-based 
image copy detection method based on dominant DCT 
coefficients which have been proven to perform well in 
classification and in detecting image copies. Longjiang et. 
al.[l3] proposed a robust approach based on the sign bit of the 
DCT. Roover et. al.[l4] proposed a hashing technique based on 
DCT coefficients which is calculated on the basis of radial 
projections of the image pixel luminance values. Their results 
demonstrated that these vectors are specific to a particular 
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Abstract- To ensure success and quality of a software, early 
identification and prioritization of the risk is necessary. Risk 
impacts the cost and duration for of a software. As agile practices 
of software development prevail over traditional software 
development, so they are used in present scenario. This paper 
proposes an Agile based Risk Rank (AR-Rank) method for the 
prioritization of risk factors in agile software development. To 
reduce the impact of risks, the proposed method provides 
precedence ranking of risk factors from high to low. Therefore, 
the goal of proposed method is to provide minimum risk-free 
software on time with varying degree of flexibility. For 
optimization of risk factors, the Particle Swarm Optimization 
(PSO) is applied as an iterative approach. The proposal is 
compared proposed with various prevalent approaches as 
proposed in past. 

Keywords- Agile Software Development (ASD), Analytic 
Hierarchy Process (AHP), Leavitt's' model, Risk Factors 

I. INTRODUCTION 

Agile methodology acknowledged to unpredictability [ 1] 
using iterative work process which is known as sprints. 
Nowadays Agile is the practice used by project developers to 
fulfill the primary goals of customer's satisfaction. Agile is 
both effective and maneuverable process which is light weight 
documentation [2] & sufficient. Many organizations adopt 
agile practice for software development process to deliver the 
project on time & faster than other approaches. [3] 

For this purpose first is to identify & select risk factors and 
prioritize those risk factors to reduce the impact of risk. 
Ultimately the best set of selected risk factors is provided to 
enhance the proposed approach by others. Prioritization is a 
very important task as it reduces & optimizes the risk involved 
in real world problems & projects. So it is necessary to 
prioritize risk factors that are selected by the developers for 
the individual project. 

The Objective of this paper is to propose a new approach 
for priont1zmg risk factors through Particle Swann 
Optimization (PSO) technique. PSO [4] Approach firstly 
introduced by Kennedy and Eberhart in 1995, who introduce 

978-1-5090-3251-8/16/$31.00 ©2016 IEEE 

particles swarms. PSO technique is used to resolve risk factor 
selection problem. Motivation to use particle swarm 
optimization is that it is easy to use & implement and 
independence of gradient information [5]. To give 
approximated rank of each factor, PSO is combined with AR
Rank method. 

Ultimate goal of this paper is to prioritize risk factors in 
ASD [6]. Risk factors are identified & selected by expertise 
and then risk management techniques are applied to reduce the 
impact of risk. To enhance the quality of projects, a 
prioritization technique is used. First, we discuss the agile 
software development to reduce risk related to software 
development. Second we discuss different agile risk 
methodologies used by different researchers to resolve the 
problem of risk factors assigned to software projects. Third we 
introduce the 45 identified risk factors in ASD [6], derived 
from agile practices and principles. Then a selection of risk 
factors is done as a subset of identified risk factors for the 
current project. Fourth we propose an AR Rank method to 
prioritize risk factors in ASD. & then apply PSO technique to 
calculate the final approximated Rank associated with each 
risk factor. 

II. RELATED WORK 

A. Agile Software Development Methodologies 

Agile software risk management is different from 
traditional and plan-driven methods so that risk factors are 
derived for ASD. Several agile practices are used in place of 
traditional methods to resolve customer dissatisfaction. 
Different agile methodologies are derived as SCRUM, XP, 
and DSDM. [7] 

1) Serum methodology: Jean-Claude [8] uses Risk board 
to manage risk with identification, assessment and 
management of Risk in the first sprint. In [9], Ville 
Ylimannela proposed a model to manage risks in agile 
software development in which risk boards and notes are used 
to create risk matrix in the form of red and yellow sticky 
notes. 
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Abstract- Plagiarism is becoming a serious problem for 
intellectual community. The detection of plagiarism at various 
levels is a major issue. The complexity of the problem increases 
when we are finding the plagiarism in the source codes that may 
be in the same language or they have been transformed into other 
languages. This type of plagiarism is found not only in the 
academic works but also in the industries dealing with software 
designing. The major issue with the source code plagiarism is 
that different programming languages may have different syntax. 
In this paper the authors will explain various techniques and 
algorithms to discover the plagiarism in source code. So 
organization or academic institution can simply discover 
plagiarism in source code using these techniques. The authors 
will differentiate among these given techniques of plagiarism to 
discover how one technique is conflicting with the other. 

Keywords- Plagiarism; Source code plagiarism; Textual 
plagiarism; 

I. INTRODUCTION 

Plagiarism is derived from the Latin word "plagiarius" which 
means hijacker [21]. Plagiarism detection is the process of 
identifying and locating the plagiarism in a text or a document 
[ 1]. The approach for detecting the plagiarism depends on the 
type of plagiarism. The term "plagiarize" is classified as 
obtaining documents, code, image, ideas etc from different 
sources and passing them off as one's own with no citation 
[22]. Copying is a moderately prevailing problem in coding 
courses. A few researchers have been unavailable in the 
research of CPD (code plagiarism detection) since 1970s. Alan 
& James defined a copied code as a code which has been 
created from another code with a tiny number of regular 
changes. Regular changes are usually text exchange which do 
not need a depth understanding for the semantic of code [25]. 

Plagiarism in a work consists of language 
(communication), opinions, outcomes, written matters, graphic 
design, computer related programs, drawings, charts, graphics, 
artistic work, knowledge, teachings on paper work, electronic 
work or any other modem and fresh work produced and 
presented by anyone else. Plagiarism can be expressed as one 
of the electronic errors which are similar to computer 
spamming, hacking, computer viruses, phishing, copyrights 
violation and others crimes [2]. Plagiarism can be expressed as 
if one is copying the whole or partial works of others without 
citing them. In plagiarism, one can copy the original data from 
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magazines, research books etc and paste it directly in their 
code with little or no modification. 

When the students and researchers submit their projects or 
jobs then it is highly expected that most of them will copy 
their project or job from other sources because nearly all of the 
data is available on internet nowadays . It is easy for them to 
get data about any topic name using a search engine which 
they can use in their own work without citing the owner of the 
original document. This makes it utmost necessary to detect or 
avoid the plagiarism for education field. Plagiarism is a 
challenging task in some education field so to remove the 
plagiarism it is required from all fields of education that they 
use the tool that can find out plagiarism. 

The rest of the paper is organized as follows. In Section II, 
Plagiarism detection methods are described. In Section III , we 
will. In Section IV we will discuss various application of 
plagiarism detection. In Section V, we will discuss the various 
approaches available. In Section VI , we will discuss 
comparative analysis of various research articles. In section 
VII we discuss about Issues & Challenges. In Section VIII we 
will conclude the paper. 

II. PLAGIARISM DETECTION METHODS 

The Plagiarism detection methods can be of two types that 
is Textual plagiarism and Source code plagiarism as described 
in the Fig 1. 

Plagiarism Detection Methods 

Fig. 1. Types of plagiarism Detection Methods 

A. Textual Plagiarism 

It is the Plagiarism in the text. This type of plagiarism is 
mainly done by the students while writing their assignments 
and by researchers while writing their research articles. 

To detect this type of plagiarism, researchers have 
developed a set of tools that are able to detect the plagiarism 
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Abstract-The proposal presented in this paper is a combi
nation of two approaches, i.e classification of Non-Functional 
Requirements for improving the quality of the software product 
and reducing the efforts of the analysts in identifying requirement 
sentences manually from the Software Requirements (SRS) Spec
ification documents, with the help of rule-based technique using 
linguistic relations. Classification results on PROMISE corpus 
obtain Precision of 97% and Recall of 96%. 

Keywords-Software Requirement Specification (SRS), Non
Functional Requirements (NFRs), Thematic Roles, General Ar
chitecture for Text Engineering (GATE) 

I. INTRODUCTION 

NFR defines the quality attributes of the system features [ 1]. 
Developers give more importance to the functional side of the 
software, underrating the non-functional quality attributes such 
as development cost and time which leads to project failure. 
Therefore, "classification of NFRs" from the SRS documents 
is becoming an area of concern in Requirement Engineering, 
hence is our goal along with prioritizing the requirements 
within the documents. 

Remaining paper is structured as, Section II consists of 
related work, Section III explains the design and implemen
tation of our rule-based approach and some background work 
associated to it, Section IV presents results and finally, Section 
V consists of some conclusions along with the future scope. 

II. RELATED WORK 

A number of attempts have been made to automate the 
process of identifying and classifying requirements from SRS 
documents using PROMISE corpus. Huang et al. [2] chooses 
stemmed words as a keyword with a high probability of 
occurrence in NFR sentences. If the frequency of chosen 
keyword crosses individual threshold then the system classifies 
it as NFR. Hussain et al. [3] used linguistic features to classify 
a requirement sentence into two classes FR and NFR using 
a decision tree classifier. Casamayor et al. [ 4] used TF-IDF 
technique with semi-supervised learning. Rashwan et al. [5], 
[6] detected NFR as Testable using thematic roles, this work 
is near to our proposal where thematic roles are used for 
categorization of NFRs. 

Ill. BACKGROUND WORK AND IMPLEMENTATION 

A. Requirements specifications 

SRS documents are penned in natural language including 
both: NFR and FR sentences. The objective of this work is to 
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back developers or designers to extract requirements from SRS 
automatically with machine processing by annotating them 
with different thematic roles based on ISO 9126 quality factors 
[7]. 

In this proposal, classification of NFRs is based on analyz
ing requirement thematic roles using General Architecture for 
Text Learning (GATE) [8] where each sentence is annotated 
by thematic roles using Java Annotation Patterns Engine 
(JAPE). The definitions of NFRs which have been used in the 
proposal are based on ISO 9126 standard [7] and ISO 25010 
standard [9]. Quality factors which are used in this proposal 
as NFR are Functionality (Accuracy, Suitability, Security), 
Usability(Operability, Understandability, Attractiveness) and 
Efficiency(Time Behavior, Resource Utilization). The answer 
to the question why we have used these sub-classes only is 
that only those NFR sub-classes which are of higher priority 
according to ISO 9126 are considered. 

B. Thematic roles 

Thematic roles [10] are used to describe the thematic 
relations in the sentences written in natural language. Re
quirement sentences with annotated thematic roles can be 
used for analyzing the correct requirement type based on 
some fit-criteria. Fit-criterion for the NFRs is formulated by 
using IEEE definitions of different NFRs and mapping it with 
thematic roles. Then, annotating these sentences accordingly 
for those thematic roles. There are some basic thematic roles 
which are considered in this proposal are Agent, Theme, Goal, 
Instrument, Measurement, Action etc. 

C. Implementation 

The proposed design is shown in Fig. 1 which describes the 
three-phase implementation process, which starts from giving 
SRS or a corpus of multiple documents as an input to the first 
phase of the design for document pre-processing, then in next 
phase thematic roles annotation is done and lastly classifying 
annotated sentences into various NFR classes. 

The first phase of the classification process, as shown in 
Fig. 1, contains typical text mining operations using ANNIE (a 
Nearly-New Information Extraction System) components [11]. 
Firstly, tokenization process in documents is carried out using 
ANNIE English Tokenizer PR which creates tokens among 
the text, then splitting of sentences using ANNIE Sentence 
Splitter is done and later, stemming takes place using Snowball 
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A Hybrid Method for Image 
Categorization Using Shape Descriptors 
and Histogram of Oriented Gradients 

Subhash Chand Agrawal, Anand Singh .Jalal 
and Rajesh Kumar Tripathi 

Ahstract Image categmization ls the process of c]a<.;sifying a11 pixels of an image 

into one of several classes. In this paper, v•/e have proposed a novel vision-based 
method for linage categorization is invariant to affine transfonnation and robust to 
duttered hack!:,•Tound. The proposed methodology consists of three pha<.;es: seg
mentation, feature extraction, and classification. In segmentation, an object of 
interest is segmented fi·om the image. Features representing the image are extracted 
in feanrre extraction phase. Finally. an image is classified using multi-class support 
vector machine. The main advantage of this method is that it is simple and com
putationa11y efficient. \Ve have tested the perfonnance of proposed system on 
Caltech 101 object category and reported 76.14% recognition accuracy. 

Keywords Segmentation 
ents • Shape descriptors 

K-means clustering • Histogram of oriented gradi
Codebook 

1 Introduction and Related Work 

In computer vision. the prohlem of image categmi7.ation is very easy task for 
human being but it is very difficult to recognize and categorize an image for the 
machine. This prohlem hecomes complex due to the several factors such a<.; com
plex and cluttered backgrounds. position of an object, rotations. shape variations, 
illumination effects, and occlusion in an image. The segmentation of an image is 
pmhlematic \vhen image consists of several ohjects very close to each other or 
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VDBSCAN Clustering 
with Map-Reduce Technique 

Ashish Shanna and Ohara Upadhyay 

Abstract Clustering techniques are used for the partition of the data points in 
clusters. In IJHSCA:'il clustering algorithm. it deals with dense data points. hut 
DBSCA!\ algorithm does not deal with varied density data. So. for variable density, 
VDBSCA!\ algorithm is suitable. since the existing VIJHSCA:'il algorithm is unable 
to find the exact radius. The existing algorithm VDBSCA. '{ is based on distance. 
Due to more distance and large data sets. some data points cannot become the part 
of any cluster. To overcome this problem. the map-reduce technique is used. Using 
map reduce. the values of k can be identified conectly. It provides a proper value of 
k on the basis of frequency. This new approach is relatively more effective than 
VDBSCAJ.\'. 

Keywords DBSCA!\ • VDBSCA!\ • Map-reduce 

1 Introduction 

Today every business acquires a huge amount of volumes of data from ditlerent 
sources. The data is used for getting the tight information and analysis. This 
analysis supports for effective decision-making. The main requirement of data 
analytics is scalability. simply due to the large volume of data that need to he 
extracted. processed, and analyzed in a time-hound manner. To do the right analysis 
on this data for the scalability, fault-tolerance. ease of programming. and flexibility 
point of view. the Map Reduce technique is more suitable because it can process 
massive amounts of unstructured data in parallel across a distributed environment 
I 
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Abstract 

Hand movements make the most critical aspect of identifying a hand gesture. We present 
a novel feature for analyzing the trajectory of the hand while performing the gesture. The 
proposed feature, called the motion direction code (MDC), returns a unique code which 
represents, in sequence, the direction of the hand motion 'vhile performing a hand 
gesture. Since the directions of hand motion are retained even if the gesture is performed 
by different users, it ensures user independence. This feature combined with other hand 
shape features provides efficient results for a user-independent system for hand gesture 
recognition in Indian sign language. 

Keywords 

Hand gesture recognition Indian sign language Hand motion trajectory 
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ABSTRACT- This paper proposes the taster version of the 
searching tool used in desktops. The searching tool normally 
used is based on setjuential search Le. the drives are searched 
in a sequential manner one after the other w·hich is time 
consuming. In this paper we have proposed a version based on 
the multithreading approach, the number of threads equal to 
the number of drives in the desktop are created. Since 
multiple threads can he executed simultaneously so all the 
drh·es are searched simultaneously rather than setjuentially. 
The searching results arc displayed to the user. The proposed 
version is checked multiple times on ditl"erent desktops and 
results are obtained in the less time than the normal searching 
tool. The version is totally implemented in java, efficient and 
fast searching tool. 

Ke~·words-- Multi-threading, Searching, threads, 
Intranet Search 

INTRODUCTION 
With the advancement in technology, processors arc 

becom- ing faster and faster, on the other hand. hardware 
products are becoming cheaper and cheaper. So, all the users 
have large storage space in their computers. With the 
increase in the storage space the number of files store in the 
computer is also increasing. If the user wants to search a 
particular file then it is a time taking task as all the drives 
need to be searched to find the desired file. Secondly the 
searching tool used in the desktops arc based on sequential 
approach. The drives are searched in a sequential manner 
i.e. first one drive is searched then the other and so on. As 
a result the time taken to search the file is more. This time 
can be reduced if the task of searching the drives is 
pcrfonncd simultaneously :rather than the sequentially i.e. if 
all the drives are searched simultaneously then the searching 
time will definitely reduce. So. there is a need of a searching 
tool which can match the fast processing speed of the 
processors in today 's world and reduce the searching time. 

Here comes Searching Made Easy into picture. II is the 
searching tool which is faster than the searching tool 
used in the desktops. It is based on multi-threading 
approach. It searches all the drives sinmltaneously unlike 
the nonnal searching tools. The number of threads equal to 
the number of drives in the desktop arc created and all 
threads are executed simultaneously as multiple threads can 
execute simultaneously thereby producing faster results. 
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This tool is made in java. It is the fast and efficient searching 
tool that can be used to search <my file in the user' s desktop. 
Other feature of this tool is that it can be used to semch other 
desktop by using sockets. Firstly, the socket needs to be 
created between the two computers- the one on which the 
user is giving file name to be searched and the other 
computer on which file has to be searched actually. The 
results arc displayed back to the user. The results contain the 
complete path ofthe desired file. If the entered name of the 
file by the user is a substring in any file name that file is also 
displayed as a result. When the user clicks on the particular 
results that particular file opens up. 

This paper describes the framework of the Searching 
Made Easy and also gives the algorithm used in this 
searching tool. 

RELATED WORK 
With the increase of data. there is a need of f.1stc:r 

searching tool. There arc a number of ways to search for a 
file in computers. and the search for the best is still going 
on. From those hundreds of different ways to search a file, 
here are some: (1) The author proposed a method to reduce 
the time spent on browsing search results using multi
threading approach [1]. (2) One author implemented nmlti
search engine algorithm. The algorithm created nrultiple 
threads to receive multiple requests and a different 
algorithm combined the result of different search engines 
l2J. (3) One method can be by using a dnta crawler that 
collects the data on the hard drive. the indexed and not 
indexed files are separated and the non- indexed added to a 
priority queue and then according to their priority the 
indexer will assign an index to these Iiles and arc then saved 
in the FireteX database. The user will enter the query in a 
user interface. it will then be converted into some fommtted 
Fi:rctcX query and then it will search the Fi:rctcX database 
and the search results according to different ranking 
algoritluns will be shown to the user in the user interface 
[3].(4 )Another method of searching is by checking the logs 
file of the operating system and then create a table and then 
analyJ".ing them and observing that the names of file contain 
synonymous words and then separating them to make the 
searching of the files contains these words easier [4].(5) 
Another method searches a file on a remote computer and 
sends file as an enmil to the user. It takes t\VO input from the 
user-file name to be searched and the user email id. Mobile 
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Hindi Roman Linguistic Framework for 
Retrieving Transliteration Variants using 

Bootstrapping 

Shashi Shekhara*,Dilip Kumar Sharmaa,M.M. Sufyan Begb 
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Worldwide and colossal development of Web clients utilizing all web based applications in their local dialects for 
looking and separating data is a rising examination issue in the field of transliterated data retrieval. There is a 
developing need to help neighbourhood dialects in all web based applications by utilizing Machine Transliteration. 
There is a gigantic measure of client produced content in Roman content almost for each dialects which are 
composed in indigenous contents for some reasons. In the light of this wonder, the web crawlers confront a non
inconsequential issue of coordinating questions and reports in transliterated space where transliterated content 
contain broad spelling variety. This paper portrays our proposed technique to deal with such variety through non
straight dimensionality lessening. The assessment of the proposed framework and the outcome got connotes the 
change in giving the likely varieties to a term which are further valuable in assessing the word variations with use of 
different character sets. This paper describes the proposed method to handle such variation through non-linear 
dimensionality reduction techniques which enhances the possibility of use of variations for a term giving flexibility 
to end user to represent any word in other possible versions other than specified standards 

© 2018 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific conunittee of the 6th International Conference on Smart Computing and 
Conununications. 
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Abstract 

Modern life is truly fast paced and lives of most people are overburdened. In such a scenario online shopping is a great and time 
saver. Ladies clothing cannot be easily specified like grocery or furniture items. Normally, ladies clothing has numerous 
characteristics that are hard to describe like texture, shape, color, print, length etc. In this work, we propose a way to search for 
clothes where the query is in the form of image in place of descriptive set of words. The first step ofthe procedure is to identify 
in accordance with the length ofthe dress and sleeves. Next features like color and texture are obtained. To detect the best close 
match, human intervention is not obligatory. A data set of 1500 images is created. The dataset is built up from craftsvilla, jabong, 
voonik,myntra, amazon, snapdeal, flipkart,fashionara, shoppersstop. The outcomes confirm a precision of 89.25% and recall of 
87.00%. 

© 2018 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility ofthe scientific committee ofthe 6th International Conference on Smart Computing and 
Communications. 

Keywords:image retrieval, feature extraction, pattern matching 

1. Introduction 

With the advent of smart phones and shopping android applications, online shopping has come in a big way. One 
can shop from the comforts of one's home - no travel time, no parking hassles and no going from shop to shop 
looking for a particular item. The internet has revolutionized shopping; online shopping has turned into the modem, 
current trend of shopping. 

However, a major problem in online shopping is searching through a huge collection of items for a desired product. 
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Selection of important features and predicting wine quality using 
machine learning techniques 
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Abstract 

Nowadays, industries are using product quality certifications to promote their products. This is a time taking process and requires 
the assessment given by human experts which makes this process very expensive. This paper explores the usage of machine 
learning techniques such as linear regression, neural network and support vector machine for product quality in two ways. Firstly, 
determine the dependency oftarget variable on independent variables and secondly, predicting the value oftarget variable. ln this 
paper, linear regression is used to determine the dependency of target variable on independent variables. On the basis of 
computed dependency, important variables are selected those make significant impact on dependent variable. Further, neural 
network and support vector machine are used to predict the values of dependent variable. All the experiments are performed on 
Red Wine and White Wine datasets. This paper proves that the better prediction can be made if selected features (variables) are 
being considered rather than considering all the features. 

© 2018 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 6th International Conference on Smart Computing and 
Communications. 

Keywords: Linear regression; neural network; support vector machine; wine quality 

1. Introduction 

Today, all type of industries is improving by adopting new technologies and applying these in all areas. These 
technologies are also helpful to enhance the production and making the whole process smooth. But, still there are 
different areas, which demands human expertise such as product quality assurance. Nowadays, it becomes an 
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ABSTRACT- Global and tremendous growth of Internet users 
using all internet based applications in their native languages 
for searching and extracting information is an emerging 
research issue in the field of transliterated information 
retrieval. There is an emerging need to support local languages 
in all internet based applications by using Machine 
Transliteration. There is a huge amount of user generated 
content in Roman script nearly for every languages which are 
written in indigenous scripts for many reasons. In the light of 
this phenomenon, the search engines face a non-trivial 
problem of matching queries and documents in transliterated 
space where transliterated content contain extensive spelling 
variation. This paper describes our proposed method to handle 
such variation through non-linear dimensionality reduction. 
The experimental results suggest substantial improvement in 
suggesting the variations for a term which are further useful in 
query processing by normalizing the term equivalence for a 
word, especially when the search query can have multiple 
possibility of variations representation. 

Key Words- Transliteration, Term Variations, Word 
Identification, Roman, Character mapping. 

I. INTRODUCTION 

Most of the Indian languages like Bengali, Malayalam, 
Gujarati and other Indian languages, are written using 
indigenous scripts. In current scenario on internet many user 
generated contents posted on facebook , tweets and blogs are 
written using Roman script due to various socio-cultural and 
technological reasons. This process of phonetically 
representing the words of a language in a non-native script is 
called transliteration. Transliteration, especially into Roman 
script, is used abundantly on the Web not only for documents, 
but also for user queries that intend to search for these 
documents. More often there exist multiple Roman script 
transliterations for the native terms; for example, the word 
Paani ("Water" in Hindi and many other Indian languages) can 
be written in Roman script as paanii, paanie, paanee, paanei 
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and so on. This roman representation of a word in different 
formats and in different variations creates a term matching 
problem for search engines to match the vernacular script 
query with the documents in multiple scripts taking into 
account extensive spelling variation. Roman Transliteration is 
presently used everywhere on the Web not only for document 
searching , but also for formulating user queries for searching 
documents on the web. As there is no standard methodology 
exists for writing a particular word using roman therefore 
transliterated content will always have the problem of 
extensive spelling variations as any native term can be 
transliterated into Roman script in many ways. Transliteration 
process become difficult in presence of noisy words and out of 
vocabulary words which are present in the documents. Out of 
vocabulary (OOV) words are problematic in bilingual 
information retrieval. The OOV words are named entities, like 
number, technical terms and any acronyms. Recent literature 
describes that a larger part of web content is available in 
roman form and is reachable only when the users request for 
these information using roman based queries for searching the 
data. 
As the volume of information available in local or regional 
languages grows, there is a need for tools and techniques to 
utilize efficient searching by using local languages or using 
mixed script However, as we find in this paper, mixed script 
present various challenges that the current approaches for 
solving bilingual spelling variation and its transliteration in 
IR are unable to address perfectly, especially because most of 
the transliterated queries have query formulation problem in 
context to spelling variations in terms of writing a query. In 
this paper, we introduce the problem of mixed script query 
formulation and related research challenges .. As many as9% 
of the unique queries have one or more Hindi words 
transliterated into Roman scripts, of which only 32% queries 
are pure NEs (name of people, name location and name of 
organization). On the other hand, 33% of the queries belong to 
the entertainment domain ( parts of song lyrics and movie 
dialogues), which provide complex and ideal examples of 
transliterated queries. Hindi song music is also one of the most 
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Abstract-In the energy constrained environment of wireless 
sensor networks, energy efficiency is of prime concern. PEG AS IS 
is a centralized energy efficient routing protocol that has been 
proposed in the literature. We present a distributed PEGASIS 
(DPEGASIS) that not only organizes the nodes in a chain form 
but is also suitable for large networks. DPEGASIS can also be 
used with other recently proposed PEGASIS based protocols 
that divide the network in some sectors or slices and then form 
a PEGASIS chain in each of the sectors. DPEGASIS can be 
used to automatically construct a chain in a distributed manner 
in each of these sectors/slices. If these sectors/slices change 
dynamically during network operation then DPEGASIS can be 
used to automatically reconstruct the chain in each slice/sector. 

Index Terms-Wireless sensor network, Routing, Energy
efficiency, PEGASIS, DPEGASIS, PEGASIS for large networks, 
Distributed PEGASIS, Chain Construction, Clustering. 

I. INTRODUCTION AND RELATED WORK 

Wireless Sensor Network (WSN) consists of resource con
strained nodes that sense some phenomenon like temperature, 
pressure, humidity, seismic radiations, etc. These sensor nodes 
are generally deployed in hostile environments of forests to 
detect forest fires, etc. [1], [2]. As the nodes are constrained 
in terms of energy, memory and processing capabilities, the 
sensor nodes transfer the sensed data for processing to the sink 
through multi-hop path. Multi-hop transmission is more energy 
efficient than direct transmission as the energy consumed in 
transmission is directly proportional to some power of the 
distance (usually proportional to the square of the distance) 
[1], [2]. 

A lot of multi-hop routing protocols have been proposed 
in the literature. Lindsey and Raghavendra in [3] proposed 
a multi-hop routing protocol (referred to as PEGASIS) that 
constructs a multi-hop path to the sink in the form of a chain 
using a greedy approach. The chain construction starts from 
the farthest node from the sink. Then the node that is closest 
to that node connects to the chain. This process repeats until 
all the nodes of the network connect in the form of a chain. 
A node is selected as a leader node to transmit the data to 
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the sink. A node with number imodN is selected as a leader 
node in round i where N is the total number of nodes in the 
network. Whenever a node has to transmit data, it forwards the 
data to the next node on the chain. The next node aggregates 
the received data with its own data and forwards the aggregated 
data to the next node on the chain. This process repeats to 
the leader of the chain which then forwards the data to the 
sink. All the nodes on a chain take turus to transmit the 
data to the sink so as to lead to uniform average energy 
consumption among the nodes. PEGASIS is energy efficient 
as the data is only forwarded to the next node on the chain 
which is probably at the minimum distance as the chain is 
constructed using a greedy approach. Moreover, each node 
receives data from at most two nodes which results in energy 
saving in receiving packets. Besides, instead of transmitting 
all the received data, each node aggregates the received data 
with its sensed data. This transmission of aggregated data 
results in less transmission energy consumption. However, in 
PEGASIS, due to the greedy approach of chain formation, 
there can be few long paths on the chain. Therefore, few 
nodes will have to transmit over long distances and hence 
will die out faster. Moreover, in PEGASIS, as each node 
take turus to transmit data to the sink, the nodes that are 
further away from the sink will die out faster on account of 
transmitting over a long distance. Besides, there is reverse flow 
of data in PEGASIS. Data of the nodes close to the sink may 
be transmitted backwards to some other leader node further 
away from the sink, and then it is transmitted to the sink 
by the leader node. All these issues would result in network 
partitioning and decreased network lifetime. Therefore, a lot 
of modifications have been proposed in the literature that aims 
at removing all the above mentioned issues of PEGASIS and 
minimize the distance between the nodes of the chain. To 
decrease the distance they divide the network in small parts 
and form a PEGASIS chain in each of these parts as in [3]
[14]. In these approaches there is a trade off between number 
of such parts and the area of each part which leads to a trade 
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ilhstract- Outliers are deviant cases. Their detection is 
important as they can prov·ide v·aluahle information. Detection of 
these deviant cases i~ called Outlier Mining. Outlier mining is an 
active area of research. Man): methods for outlier detection are 
available. LOF i~ one of them and i~ an ctlicicnt and tested 
densit)' based outliers mining method. LOF stands for Local 
Outlier Factor and is a quantification of outl~ling-ness of an 
ob.icct in a given database. By observation, we can conclude that 
LOF can also be treated as a variable of a dataset. Therefore 
man~; of the statistical concepts can he applied on LOF. If we 
apply variance on LOF by the name of VLOF, values will be 
more indicatiYe of outlierness and better results for outlier 
detection arc possible. In this paper, we applied variance on LOF 
and found results better. 

Keywords- Variance, Spread, Outlierness. !rd. k-distance, 
VUJF 

I. l~TRODT:CTION 

Outlier detection is actually finding of an anomaly. It is an 
active research area of data mining [3] and is concemed with 
detecting, abnonnal cases existing in the database. Oullicrs arc 
important because "One person's noise could be another 
person's signal" rsl Outlier detection has many applications in 
areas where illegal or abnonnal behavior is possible. Illegal or 
abnormal behaviors include frauds like insurance fraud and 
network intrusion. 

Approximately all data in a dataset follmv certain model 
but there may exist some exceptional cases and these 
exceptional cases may not follmv the model. Such exceptional 
cases are called the outlier. Hmvkins in his famous book 
"Identification or Outliers" writes:- "an oullicr is an 
observation that deviates so much !rom other observations as 
to arouse suspicion that it was generated by a different 
mechanism" [1]. This definition pictures Outlier as a deviant 
case. 

The world is very complex. There are many situations in 
the real world scenario where devi<mt cases are more import<mt 
in comparison to ordinary (normal) cases. For example - video 
surveillance. intrusion detection. public safety. telecom, public 
hcallh, and credit card frauds, loan approval, crimes in E
commcrcc etc lXJl3Jl9J. 

978-1-5090-6674-2/17/$31.00 ©2017 IEEE 

Naida. India 
srivastavaaatul@gmail.com 

Many outlier detection techniques exist in literature and LOF 
(Local outlier Factor) technique is really efficient one. ln this 
work, we will apply variance on LOF. 

Present \Vork contains 5 sections. Section II is concemed with 
the understanding of LOF. Section III provides some intuition 
on variance. In section IV there is an application ofvmiance on 
LOF. Results arc discussed in section V. Section VI concludes 
the paper. 

II. LOC:\L OrTLIRR FACTOR[4J: 8:\SIC CONCF.PT 

The concept or Local Outlier ractor (LOF) l4 J was rirst 
introduced in paper "LOF: Identifying density-based local 
outliers" published in ACMSIGMOD-2000. LOF quantifies 
how much an object is lying away lrorn other objects in any 
given dataset. Tcm1s related with LOF arc defined below. 
Detail discussion regarding LOF can be found in the base 
paper l4J. All dcrinitions described below assume k as a usc 
supplied value. This value is a natural number and used with 
MinPts interchangeably. Dis the dataset. What is MinPts will 
be explained later. 

Definition 1: k-distance of an object p: - Let the distance 
betv,·een object p and an object o is distance (p. o). where o E 

D then k-distance of an object p is a distance(p. o) that 
satisfies the following conditions: 

(i) There are at least k objects in a given dataset ·whose distance 
from p is less than or equal to distance (p. o). And 

(ii) At most (k - l) objects or the given dataset have distance 
less than distance (p, o). 

k-dist<mce of an object pis represented here ask-distance (p). 

Definition II: k-distance neighborhood of an object p: - k
distance neighborhood of object p includes each and every 
object whose distance from p is less than or equal to k
distance(p). 

k-distancc neighborhood or object pis represented in this paper 

as N k·dtstancc(pl(p) 

Definition 3: rcachability distance ofp with respect too can be 
defined as 
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Abstract- Human beings can easily estimate the person's age 
from a facial image but this ability is not promising in 
machines. To address this problem, we propose a novel 
scheme of age estimation using fusion of local and global 
features. Local feature, Gabor filter is applied after detecting 
four parts (Forehead, left cheek, right cheek and mouth) 
around face and eye regions. Global feature, Histogram of 
Oriented Gradients (HOG) is applied on cropped face. 
Experimental results show that combination of local and 
global features outperforms many previous approaches. 

Keywords- Local feature, global feature, Gabor filter, HOG, 
facial expression 

I. INTRODUCTION & RELATED WORK 

Age estimation can be defined as predicting the age or 
age group of a person based on his or her biometric 
features, precisely on the basis of facial image. Human age 
estimation from face image has become a prominent topic 
in computer vision. In the recent time, the interest in this 
topic has drastically increased because of many practical 
applications in the field of security control, law 
enforcement and human computer interactions [ 1]. 

Variety of information can be extracted from just by 
looking the image of a face such as identity, expression, 
age, gender and ethnicity. Age estimation is very 
challenging task due to human face characteristics like 
wrinkles, skin aging (texture change), muscles dropping, 
dark spots and craniofacial growth (shape change) are 
changed with time. These signs of age progression 
displayed on face are out of control and depend person to 
person. Various factors such as lighting effects, expression 
or pose of a facial image can be adjusted during image 
acquisition process but face aging is an inevitable natural 
process [1]. Aging signs depend not only on internal factors 
but also on many external factors such as health, degree of 
stress, life style and weather condition. Estimation of age in 
presence of different expression on face like happy, sad, 
neutral, angry surprised make automatic recognition system 
also more difficult. Gender also plays a vital role in 
estimating age because they have different discriminative 
features for e.g. female may have different hair styles, 
makeup, ornaments and cosmetics which create the 
negative impact on automatic age estimating system. 

There are various techniques available in the literature 
which can be used for identification of human's age. In the 
earlier work, Lou et al. [2] proposed a method for 
expression invariant age estimation. They build a graphical 

978-1-5090-6674-2/17/$31.00 ©2017 IEEE 

model to learn relationship between expression and age and 
proposed four potentials for the comparability of age, 
expression and latent layer. Three datasets FACES, 
Lifespan and NEMO were used for evaluate the 
performance of method. Fard et al. [3] proposed a method 
for age group estimation based on fuzzy inference system. 
The algorithm consists of three steps: preprocessing, 
feature extraction and classification. In the preprocessing, a 
face is detected using neural network and used horizontal 
and vertical projection to find the eye's position. They have 
extracted two features: histogram of oriented gradient 
(HOG) and local binary pattern (LBP) for skin texture and 
wrinkle feature analysis. Neural network is used to classify 
the image group. The dataset used for experimental results 
is PAL dataset and reported 88.01% accuracy. This method 
does not consider the full range of age for estimation from 
18-93 available in dataset into account and it works on only 
4 age group 0-18, 19-35, 36-59 and 60-94. Nguyen et al. [ 4] 
proposed a method for human age estimation using facial 
image. Adaboost method is used to detect face and eye 
regions. Muti-scale local binary pattern (MLBP) is used to 
extract the texture features from the face image. Finally the 
age is estimated using support vector regression (SVR). In 
order to evaluate, PAL dataset was used and reported 6.58 
years mean absolute error (MAE). Li et al. [5] proposed a 
discriminative model for age invariant face recognition. 
They represented face by two local descriptor scale 
invariant feature transform (SIFT) and MLBP. LDA based 
classifiers were constructed and then combined to estimate 
the age via fusion rule. Experimental results have been 
performed on two publically available dataset MORPH and 
FG-NET. Guo et al. [6] proposed a method for age 
estimation using bio-inspired features. Face image goes 
though sl layer and cl layer. sl layer is related to visual 
cortex and here Gabor function is utilized. C1layer generate 
cortical complex cells. PCA based method used for 
dimensionality reduction. Finally regression and 
classification used for the age estimation. Accuracy of 
method was tested using 4 fold cross validation on YGA 
dataset and leave-one-person- out (LIFO) test scheme is 
used on FG-NET dataset. Babu et al. [7] proposed a 
method for age group classification using rank based edge 
texture unit (RETU). Robinson compass masks method is 
used to detect edges in face image. They apply the four 
masks on 3*3 sub image and find the edge values. Texture 
unit represent the local texture edge information, then rank 
is assigned to edge matrix. The co-occurrence matrix is 
derived from the RETU matrix and rule based classifier is 
used to determine the age group. 
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Abstract 

The paper proposes an emerging evolutionary and s'varm-based intelligent water drops 
algorithm for email spam classification. The proposed algorithm is used along with the 
machine learning classification technique known as na'ive Bayes classifier. The intelligent 
\Yater drops algorithm is used for feature subset construction, and na"ive Bayes classifier 
is applied over the subset to classify the email as spam or not spam. The result of the 
hybrid method is compared with other evolutionary algorithm used '"ith machine 
learning classifiers. The proposed algorithm outperforms the other hybrid algorithms. 
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Abstract- Visual saliency approaches have been acquainted 
to recognize the most noticeable object in the scene that are going 
to pull in human attention. These methodologies have been 
adequately utilized for the prominent region detection. The text 
or character detection as a salient region in image remains a 
challenging research problem. Intrinsically about the image, a 
text in the scene conveys vital information. This paper evaluates 
six state-of-art models of visual attention in context to scene 
content (i.e. text or characters). Saliency map generated by these 
models of visual saliency have been intended for facilitating 
salient text detection in a natural scene by highlighting text and 
concealing non-text regions. 

Keywords- visual attention model; saliency map; text detection 

I. INTRODUCTION 

A standout amongst the most difficult issues in Computer 
Vision field is that the detection of content (i.e. text or 
characters) in a scene having an assortment of various colour 
shading, textual style, size and orientation. Recognition of 
scene content may be a complex issue for Computer, yet 
people appear to distinguish content with no issues. The 
human visual system has the ability to easily visualize diverse 
assortments of data and centered about the captivating target, 
e.g. car number plate, road sign board, advertisement hoarding 
in the natural scene. Visual Saliency model primarily works 
on identification of attention points that a people would focus 
on at the initial glance. Visual saliency normally alludes to a 
property of a "point" in a picture (scene), which makes it 
liable to be focused. Most models for visual saliency are 
propelled by human vision and have a tendency to replicate 
the dynamic alterations of cortical connectivity for scene 
recognition. 

In the recent years, a number of methodologies have been 
proposed for identifying salient or fascinating objects in the 
scene. These models of visual saliency can be extensively 
characterized into a) top-down b) bottom-up and c) hybrid 
model. These model elaborate various studies on identifying 
region-of-interest, the majority of these methodologies mean 
to spawn the saliency map and then segment the whole salient 
region from the image. Visual saliency model having "top
down" approach uses the methodology of finding a category 
specific objects which are known and learned a priori. These 
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models are task oriented. Furthermore, humans search an 
object for some context in a scene. Visual saliency model 
having "bottom-up" approach [1], [2], [3], [4], [5] uses 
method that finds any object of interest based on visual 
stimuli, without any prior knowledge about its category. 
Visual saliency model having "hybrid" approach combines the 
methodologies of both the "bottom-up" approach and "top
down" approach. 

The evaluations of six diverse models of visual attention 
have been accomplished for detection of content (i.e. text or 
characters) in common scenes. The significant addition of this 
assessment of various state-of-art visual attention models in 
context to the content (i.e text or characters) and finding out the 
outperformer model, that can do well in text saliency [6], [7] 
i.e. identification of text in the natural scene. 

II. VISUAL ATTENTION MODELS 

A. Itti 's Model 

The visual attention model proposed by Itti et al. [1] is 
having "bottom up" approach. This model is basically inspired 
by neurology and find salient image region using feature 
integration theory. The methodology used in this model is to 
segment a given scene image into different channels 
specifically Color (C), Orientation (0) and Intensity (I). A 
dyadic Gaussian pyramid is utilized for filtering and images are 
sub-sampled into 8 octaves, having scale different scales (scale 
0 to scale 8). 

"Center-surround" operations are utilized for evaluating the 
feature vectors, a distinction between center and surround scale 
implements the feature vector. The scale k E {2, 3, 4} used for 
center pixel and the scales= k + fl, with f1 E {3, 4} used for the 
surround pixel [1]. This model evaluated various channels of 
an image. Intensity channel uses the contrast. The color map 
with the specialized paired colors is generated by the color 
channel. Gobor filter at the orientations of 0, 45, 90 and 135 
degrees used by the orientation channel and evaluate the 
reaction of these filters on image intensity. This model 
generates 42 feature maps: 6 for intensity, 12 for color and 24 
for orientation. All these feature maps computed using 
different methods are having different dynamic ranges. 
Computing the final saliency map cannot be possible by simply 
merging the feature maps since it would suppress the scrawny 
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Abstract-Today's E-commerce is totally based upon the 
opinions of the customers. There are lots of opinions on the 
internet about any product. Now a day's people are using roman 
words to express their reviews. The main aim of this paper is to 
find the polarity of any item. In this paper firstly Roman opinion 
words are converted into corresponding English opinion words 
then applied Jaccard Similarity algorithm based on clustering for 
obtaining the polarity of the item. This paper approaches to the 
conclusion of the overall polarity of the item efficiently. 

Keywords-Jaccard Similarity, Roman words, Opinion mining. 

I. INTRODUCTION 

In the present era maximum market is based upon E
Commerce. It also facilitates people to express their experi
ence and give their opinion or feedback through reviews. It 
helps both the E-Commerce sites to enhance their customer's 
satisfaction level and the customers for their shopping. These 
reviews can be classified into positive and negative opinions[!]. 
There are number of products of same usability and features. 
Hence the opinion helps in finding out the most efficient 
product and support in decision making. 

Opinion mining sometimes known as sentiment analysis[2], 
opinion extraction, opinion mining[3], emotion analysis, sen
timent mining, subjectivity analysis, affect analysis, review 
mining, etc. Opinion mining is the process to analyze the 
overall opinion, sentiment or attitude of the item that decides 
the its polarity[4]. Polarity summarizes the overall negative 
or positive sentiment of the product. Sentiment classifications 
can be performed at three levels: Document Level Clas
sification, Sentence Level Classification and Aspect Level 
Classification[5]. In document level classification, complete 
document is considered as a single text file that contains 
opinion about single object only. Complete document give 
either positive opinion or negative but if the document contains 
the detail about more than one product then it is not efficient. 
In sentence level sentiment analysis, the polarity of the product 
is obtained from a sentence only. It is more fine methodology 
as compared to document level classification. It includes two 
task i.e. subjectivity classification & sentiment classification. 
Subjectivity classification do not disclose any polarity, it gives 
only the fact about the product. But in sentiment classification, 
the sentence is classified under positive, negative or neutral 
polarity. Aspect level classification is also known as feature 
level classification. It is most fined methodology as compared 
to other. 

Now a days many people are using roman words to express 

their reviews about any product. These roman words play a 
pivotal role in determining the overall sentiment. Hence these 
words are required to be converted in its equivalent English 
opinion words. So that it can be included in opinion mining. 

User Reviews 

-
l 

Pre Processing 

t 
Opinion Words 

l 
Classification 

( Positive ) ( Neutral ) ( Negative ) 

l 
Sentiment Polarity 

Fig. 1. General Sentiment Classification Model 

The aim of this paper is to calculate the polarity of the 
review using Jaccard clustering algorithm. In the polarity 
finding procedure we consider both English as well as roman 
opinions. The rest of the paper is organized as follows. In 
section 2 discussion of related work in sentiment mining is 
presented. In section 3, proposed word discussed and calcu
lated the polarity of English and Roman words using Jaccard 
clustering algorithm. In section 4, evaluated proposed model 
using corpus and find its polarity and we conclude in section 
5 with future work and challenges encountered during the 
execution of proposed model. 

II. RELAl'ED WORKS 

There are different attitudes, experiences and sentiments 
of different people for the same product and hence these are 
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Human-fall Detection from an Indoor Video 
Surveillance 

Subhash Chand Agrawal1
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1
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Abstract- In this paper, we present a human fall detection 
methnd fmm visual sun·eillance. In first step, hackgmund 
subtraction is pe1fm·med using lmpmved GJVIM to find the 
foreground ob_jects. ht second step, contour based human 
template matching is applied tn catego.-i~.e the human nr nnn
hwnan object. It helps to detect fall incident by proliding sudden 
change in gene•·ated score after matching. Height-width •·atio is 
computed in third step to decide whether tlte human sh.."lpe is 
chm1ged or not. In fourth step, distance between top and mid 
centre of rectangle covering human is computed, if it is less than 
a ce1·tain th1·eshnld, then human fall is cnnfi•·metl Finall)·, if 
inactive pose of human is continued till ltltl consecutive thunes, 
then an alum is generated tn alel1: the p~•ple at home tn pmvide 
treatment on time. Expc1iments have been pcl'formed on21 "~<ideo 
sequences having diffe1·ent usual and unusual fall incidents. 
Expe1imental •·esults show that proposed system works well 
etliciently and ctl'ectiwly in real-time for recognizing humm1 fall. 

Keywords-lluman FalL foreground object, height-width ratio, 
contour. 

1. l:--!TRODUCT10N AJ\D RELATED WORK 

Human fall Detection from Visual Surveillance 1s an 
active rescarch arca of U1c imagc processing and computcr 
vision. Tt plays a significant role to protect the elder people 
having age more t.lk'Ul 70 years or children from the injury 
caused by fall incident; also avoids the death of human beings 
due to the head injury jtl~t happened due to an accidental fall 
at home. Tn recent days, there are lots of sensor based devices 
such as accelerometer, manual help button available to wear 
on hand. But, sometimes elder pcoplc forget to wear such 
devices or tail to press the help button becoming tmconscious 
after a sudden tall. The recent advancements in the field of 
computer vision have brought an irmovative solution to 
ovcrcomc such drawbacks. Now, visual surveillance provides 
the more information related to the htm1an activity such as fall 
incidents. 

There are several semi -autorrmted video surveillance is 
being uscd to monitor thc elder people or childrm at home to 
recognize the fall incidents so that a proper treatment can he 
provided on time but continuous watch on video captured by 
se'lni-automatcd \·idco surveillance is a complcx task. 
TI1eretore, an intelligent video surveillance for human tall 
detection is required that can recognize the tall incidents 
immediately and alert it to thc mcmber presmt at homc 
ilirough thc mcssagc or alarm to takc care of ddcr pcoplc or 
children. 

Several rescarchers have developed human shape analysis 
[1],[2],[3],[4],[5] human posture analysis [G],[7],[R],[9], 
[10],[11],[12],[13] and human motion analysis [14],[ 15] based 
tcchni ques to recognizc fall incidents. Chua ct al. [1 J prescntcd 
a method bascd on line Ura\\lng bctwem ti1rcc centroids of 
upper body, middle body and lower body of human being and 
armlyze the orientation and distances in bet\veen the two lines 
lor shapc analysis to decidc the fall incidml. '!his approach 
achievcd accuracy S>0.5% with false alam1 rate of 6. 7%. Liu et 
al. r2l utilized bounding box method for lnunan slmpe armlysis 
based on the fcatures such as human aspcct ratio, dTecti vc 
area ratio and ce'11ter variation rate. This approach workcd lor 
indoor video in \Yhich htmk'lll is far 5 to 10 meters from the 
camera. In [31, Aminet et al. proposed vertical vohune 
distribution ratio to find ilic 3-D vohune of the person lor 
htmlan shape analysis from multiple camera \iews \Yith low 
frame rate. In r 4H5l, ellipse around the hmnan has been 
dra 'Wll to analyze the tempora 1 change of head position r 41 and 
shape dclormation katurcs [5 J. 

Many rcsearchcrs have tried to draw an ellipse armn1d 
silhouette for the posture armlysis to recognize the fall incident 
r6H81. Thome et al. r6l used lengthened and stanchng 
posturcs with laycrcd HMM to lind the fall incidcnts. This 
approach detects ~Q% falls correctly with 1 g% false negative 
rate. Khan et al. r9l proposed an approach for postme armlysis 
to recognize fall based on birk'll)' silhouette ir1 \\llich Kernel 
Discriminant Analysis on R-transform features, k-means 
clustering algorithm and HMM have been utilized. Rounding 
box method has been utilized for the posture estirrmtion 
analysis in [10J-ll3J. Nasution ct al. [lOJ proposed a novel 
method to detect falls in \Yhich adaptive hackgrmmd 
subtraction approach has been used. In this, adaptive 
characteristics arc rcmoved to preve'11t the ir1clusion of static 
hLunan as backgrmmd. Vertical and horizontal histograms of 
foreground objects and angle between last standing postures 
\Vith cmrent foregrmmd bom1ding box are used as feature set. 
Extracted fcaturcs arc passed to the k-NN classifier and falling 
speed ir1fcr thc real fallir1g ir1cidmts. K-NN classifier \\iili 
multiple postme templates yields recognition rate about 90%. 
Liu et al. r111 proposed a fallir1g detection system in which 
statistical schcmc and vertical projection histograms of thc 
silhouette image are used to reduce the effect of upper limb 
activities of htmk'lll b:..1dy. The k-NN has been used to classify 
fuc postures usir1g thc J.ilTLre'11Ce and height-width ratio of 
silhouette's hounding box. This approach yields the tall 
detection and lying dm\n event detection rate 84.44%. 
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Sensor Networks (Wireless) beneath Barrier 

Coverage 
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Abstract-The Modem pace in hardware technology such 
as the accessibility of small-scale array sensors, low cost CMOS 
cameras and microphones has prompted the evolution in the 
arena of communication (wireless) amidst the network of 
sensor is equipped with multimedia devices such as Micro 
Electro-Mechanical Systems (MEMS), To capture the 
limitations pertaining to sensor nodes (video-based) as well as 
sensor networks (wireless), a video stream (which supports it) 
is difficult to be effected keeping the contemporary sensor 
network protocols into consideration. The present paper 
exhibits a comprehensive architecture pertaining to video 
transmission in connection with Wireless Multimedia Sensor 
Network (WMSN) called Energy-efficient and Video 
transmission Architecture. The inclination towards usage of 
video-based Wireless Sensor Networks (WSN) applications has 
showed significant gains. Video WSN behaves quite differently 
from the traditional sensor networks in the sense that it 
involves a sensing model (directional in nature), an in-node 
processing which is complex and transfer of large amount of 
data, thus resulting in frequencies which are high clock and 
transmission time (radio) which is significant in nature. To 
ensure reliability of applications, energy consumption 
reduction is a prime requirement. In this paper, we have come 
up with a novel energy conservation technique which hinges on 
Barrier Coverage Preservation rather than Blanket Coverage. 

Keywords-Wireless Sensor Network, Multimedia Delivery, 
Wireless Multimedia Sensor Network, video Surveillance 

I. INTRODUCTION 

Rapid enhancements and developments in teclmology 
pertaining to CMOS, microphone and camera have led to 
them becoming an indispensable portion of wireless sensor 
node. [1, 2] WMSN relates to intelligent equipment which is 
exhibits wireless network trait and facilitates video-retrieval 
facility and streams of audio, scalar data and still images. 
Additionally, WMSN: storing, sensing, processing, fusing 
and communicating data of multimedia nature from varied 
sensor-based equipment becomes possible and that too in 
real-time. Diverse applications of WMSN over and above 
traditional WSNs have led to the emergence and realization 
of it. [1, 2, 3] Such disparate areas as control and 
enforcement, intelligent homes, gauging of environment, 
health services, avoiding traffic, control on industrial 
processing and surveillance of multimedia nature are some 

of the crucial applications of WMSN. It has a variety of 
applications including the areas in Digital image processing, 
communication, networking and much more. The most 
important applications areas include multimedia surveillance, 
traffic avoidance, enforcement and control, environment 
monitoring, advance healthcare systems, industrial process 
control etc [11]. High volume of data affects the network 
lifetime [12, 13, 14]. For monitoring remote geographical 
areas, wireless video sensor networks are likely to be 
deployed. In order to make sure that such an applicability is 
achieved, numerous aspects of the existing networks, as 
diverse as the one based on energy efficiency to the one 
dealing with mobile communications and sensor deployment, 
have been catered to in a good number of research works [2]. 
The WMSN will be generating huge data in several 
applications. In WMSNs have drawn the attention of all due 
to its wide variety of applications and its ability to provide an 
enlarged, enhanced and multi-resolution view of the area of 
interest but at the cost of degradation in the network lifetime 
and multimedia content quality. The multimedia data 
generated by the multimedia sensor nodes is significantly 
larger than scalar data and managing a large amount of data 
in resource constraint environment is very challenging. The 
forces that are driving it and the benefits that are motivating 
it are increasing day by day. As we are in the era of 
communication and more energy is consumed by sensor as 
compared to processing the data. The number of connected 
devices on the WMSN network will be huge. Multimedia 
sensors data needs to be collected as frequently as necessary 
[ 4]. This give rise to the need of effective and energy -aware 
sensor-networks which may or may not be connected to each 
other. 

WMSNs require more of resources in contrast to WSNs. 
These resources can be in the form of data rate, memory, 
processing capability, battery power, etc. Obsolete data 
should be characterized by coding techniques which are 
efficient. This becomes apparent owing to the extreme 
volume pertaining to multimedia traffic. Higher bandwidth 
becomes essential for multimedia data streaming even after 
using source coding. Novel hardware architecture needs to 
be developed for this purpose along with new transmission 
methods which are efficient. QoS (Quality of Service) 
requirements could be guaranteed in WMSN provided 
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Abstract 
Identity verification of a person always considered a wide research area. In past, Identity of a person 
verified by traditional token-based or knowledge-based sysrem but in recent year's bio-metrics traits 
like face, finger, iris, palm print etc. become a key technology for identity verification. Palm print is 
also the one bio-metric trait that can be used for the efficient identification. Palm print contains 
many unique features like principal lines. points, ridges, textures etc. that can differentiate two person. 
Because palm is a large area of hand, there is a common problem of palm displacement over scanner 
that results in increase in false rejection rate. This paper proposed a method which first generates ROI 

of captured palm image then median filtering is applied to remove noise and increasing edge 
sharpness. Histogram equalization applied after that for contrast stretching for low resolution images. 
Enhanced image is then divided in sixteen equal part, texture feature is extracted from each part of 
image separatEly using different orientations of Gabor filrer . The generated feature vectors of all 
sixteen images are then normalized to a single feature vector using n bin histogram process. This 
increase acceptance rate in case if palm is placed over scanner in slightly different angles because 
working on small areas of palm helps to extract detail features. This paper used SVM for classification 
of generated feature vector and Experiment performed on polyU palm print database [1]. () 2017 
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Abstract 
In this paper we applianced an approach for segmenting brain tumour regions in a computed 
tomography images by proposing a multi-level fuzzy technique with quantization and minimum 
computed Euclidean distance applied to morphologically divided skull part. Since the edges identified 
with closed contours and further improved by adding minimum Euclidean distance, that is why the 
numerous results that are analyzed are very assuring and algorithm poses following advantages like 
less cost, global analysis of image , reduced time, more specificity and positive predictive value. «:) 2018 
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Abstract 

Requirement Engineering plays a very significant role in order to encode domain knowledge 

(customers) and implementation strategies (developers). Further, for the development of quality 

software, it is indeed necessary to specify both functional and non-functional requirement for the 

proposed software especially for those who program it. Hence, it is must to model the non-functional 

properties of the system. However, focus of modeling requirements is limited to the functional 

requirements only. Hence, this paper addresses the issue of specifying Non Functional Requirements { 

NFR ) by integrating the NFR with Reference Model on the basis of soft nature of NFRs. Result 

analysis validates the claim that the proposal presented in this paper is compared well with various 

established measures. For validation purpose the sensitivity analysis is also carried out. Cl2016 IEEE. 

Author keywords 

Formal method: Non Functional Requirements: Reference model 

Indexed keywords v 

SciVal Topics (]) v 

References (12) View in search results format > 

Metrics CD View all metrics > 

l Views Count 2021 <D 
Last updated on: 

19 june 2021 

4 2020 
10 2012-2021 

PlumX Metrics 

Usage1 C.<~.ptures, Mentions) 

Social Media and Citations 

beyond Scapus. 

Cited by 0 documents 

Inform me when this document 
is cited in Scopus: 

I Set citation alert> I 

Related documents 

v 

A versatile approach for ranking 
and modelling of non-functional 
requirements 

Kaur, H., Sharma, A. 
(2019) International journal of 
Critical Computer-Based Systems 

Modeling a Landing Gear System 
in Event-B 

Mammar, A., Laleau, R. 
(2014) Communications in 
Computer and Information 
Science 

The six-variable model: Context 
modelling enabling systematic 
reuse of control software 

Ulfat-Bunyadi, N., Meis, R., 
Heisel, M. 
(2016) /CSOFT 2016-
Proceedings ofthe 11th 
International )oint Conference on 
Software Technologies 

View all related documents based 
on references 

Find more related documents in 
Scopus based on: 

Authors> Keywords> 

BB 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



Scopus Search Sources Lists 

< Back to resu Its I 1 of 2 Next > 

CSV export v ,:to Download ~Print i8i E-mail E;J Save to PDF 1:f Save to list More ... ) 

View at Publisher! 

Document type 

Conference Paper 

Viewmore v 

Sa11n:etype 

Conference Proceedings 

ISBN 

978-150905384-1 

DOl 

10.1109/U PCON.2016.7894669 

SciVal ?I 

2Dl6 IEEE IJUar Pradesh Srcllon lnfllmatl01111l Con.fotmu an Ela:triar~ Campur.r anti Elrctranlcs EnglnNring, UPCON 20JS Pages 300 

- 304 7 April2017 Article number 7894669 2016 IEEE Uttar Pr:~.desh Section International Conference on Electrical, 

Computer and Electronics Engineering, UPCON 2016, 9 December 2016 -11 December 2016 

A QoS based methodology for multiple fault 
handling in SOA 

Rastogi S. 181 , Shrivastava S. iBi , Sharma A. iBi 

~ Save all to author list 

Gla University, Mathura, India 

Abstract 

Author keywords 

Indexed keywords 

Abstract 

The services oriented architecture along with web services came out with the base for a new 

revolution in the field of system management tools and distributed application. Both service-oriented 

architecture ( SOA ) along with Web services for software interoperability as a middleware shows a 

significant role. With such deployment of quality of services ( QoS ) constraints such as reliability, 

services cost, availability, response time, throughput, reputation etc. To overcome the multiple faulty 

services configuration the proposed method came into existence. Proposed model focuses on 

reconfiguration ofthe multiple faults in the faulty region with corresponding distinct QoS values, 

the computational efficiency of the search complexity algorithm and finding the optimal path using 

proposed algorithm from source to destination. It may degrade the overhead time, space complexity of 

the whole system and disruption in services delivery. Instead of regenerate the whole composition of 

the web setvice. «:> 20161EEE. 

Author keywords 

Directed acyclic graph (DAG); multiple faults; Quality of service { QoS ); service-<~riented 

architecture ( SOA ); web services 

Indexed keywords 

SciVal Topics (]) 

v 

v 

References (12) View in search results format> 

Metrics CD View all metrics > 

3 Views Count 2021 <D 
Last updated on: 

19 june 2021 

2 2020 
7 2012~2021 

PlumX Metrics 

Usage1 C.<~.ptures, Mentions) 

Social Media and Citations 

beyond Scapus. 

Cited by 0 documents 

Inform me when this document 
is cited in Scopus: 

I Set citation alert> I 

Related documents 

v 

An approach for QoS based fault 
reconfiguration in service 

oriented architecture 

Shrivastava, S., Sharma, A. 

(2013) Proceedings ofthe 2013 
International Conference on 
Information Systems and 
Computer Networks, ISCON 
2013 

An approach for QoS based fault 

reconfiguration in service 
oriented architecture 

Shrivastava, S., Sharma, A., 
Shrivastava, D. 

(2015) Procedia Computer 
Science 

A methodology for multiple fault 

handling in QoS based service 
oriented architecture 

Shrivastava, S., Agrawal, R., 
Tiwari, A. 

(2016)ACM International 
Conference Proceeding Series 

View all related documents based 

on references 

Find more related documents in 
Scopus based on: 

Authors> Keywords > 

BB 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



Scopus Search Sources Lists SciVal ?I 

< Back to resu Its I l of 2 Next > 

CSV export v ,:to Download ~Print i8i E-mail E;J Save to PDF 1:f Save to list More ... ) 

View at Publisher! 

Document type 

Book Chapter 

Source type 

Book 

Viewmore v 

ISBN 

973-152252158-7,1522521577, 978-152252157-0 

DOl 

10.4018/978-1-5225-2157-0.ch002 

fxllloriiiJ Enlaflri• S.,Qce Susln the Se111lt:.-OrilffWI ArdJiteduN Pan~dlgm Pages 14- 25 14 February 2017 

Featured analysis of enterprise service bus 
Sharma U •, Bhadoria R.S.b, Dixit M.c 

~ Save all to author list 

• G. L.A. University, India 

b Indian Institute ofTechnology Indore, India 

< Madav Institute ofTechnology and Science, India 

Abstract 

Indexed keywords 

SciVal Topics 

Abstract 
These days' incorporation and interoperability studies and research have gotten to be interesting issues 

in business field, giving advances which empower Enterprise Application Integration (EAI). In this 

sense, Enterprise Service Bus (ESB) items have picked up a critical unmistakable quality as the 

components for supporting EAI. As a result, a few ESB items from both open source and commercial 

have risen. Because of the significance of utilizing open source solutions for a few areas, for example, 

research and business field learns about some open ESB items ought to be finished. Additionally, in 

these studies the reconciliation of existing services and procedures ought to be concentrated on. The 

point of this chapter is to assess probably the most essential open ESBs by demonstrating the primary 

elements and the execution contrasts between them concerning the joining of existing services and 

procedures in each of the ESBs analysed.© 2017,1GI Global. All rights reserved. 

Indexed keywords v 

SciVal Topics (!) v 

References (12) View in search results format) 

D All 

CSV export v ~Print i8i E-mail E;J Save to PDF 

Create bi bl iogra p hy 

Chapters in this book 
View Scopus details for this book 

20 chapters found in Scopus 

) Middleware architecture using 

SOAsystem 

Featured analysis of enterprise 
service bus 

) Preface 

) Analytics-as-a-service (AaaS): 

An elucidation to SOA 

) A role of enterprise service bus 

in building web services 

Viewallv 

Metrics CD View all metrics > 

2 Citations in Scopus 

77th percentile 

l Views Count 2021 <D 
Last updated on: 

19 June 2021 

7 2020 

15 2012-2021 

1.28 Field-Weighted 

Citation Impact <D 

PlumX Metrics 

Usage, Captures, Mentions, 

Soci.•l Medi01 4nd Cit01tions 

beyond Scopus. 

Cited by 2 documents 

Pompilos, a model for 
augmenting health assistant 

applications with social media 
content 

Vianna, H.D., Barbosa,J.L.V. 
(2020))ournal of Universal 

Computer Science 

A scalable model for building 
context-aware applications for 

noncommunicable diseases 

prevention 

Vianna, H.D., Barbosa,J.L.V. 

v 

BB 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



 1 of 1◅ Back to results

CSV export  Download  Print  E-mail  Save to PDF ⋆ Save to list  ▻More...

Advances in Intelligent Systems and Computing  • Volume ��� AISC, Pages ��� - ���  • ���� • International Conference on

Computer Vision and Image Processing, CVIP ����  • Roorkee  • �� February ���� through �� February ����  • Code ������

Document type

Conference Paper

Source type

Book Series

ISSN

��������

ISBN

���-���������-�

DOI

��.����/���-���-��-����-�_��

View more 

Content  aware  image  size  reduction  using low  

energy  maps  for reduced  distortion
Solanki P. , Bhatnagar C. , Jalal A.S. , Kumar M.

Save all to author list

a a a a

GLA University, Mathura, 281406, Indiaa 

�

Views count
View all metrics

Full text options

Abstract

Author keywords

Indexed keywords

SciVal Topics

Metrics

Abstract

On different devices images are often viewed with different resolutions which require image  resizing.

Resizing images often affects the quality of the images. To better resize images to different resolutions 

content  aware  image  resizing should be done so that important features are preserved. Seam

carving is one such content  aware  image  resizing technique. In this work seam carving is used to

downsize an image . This is achieved by carving out an optimal seam (either vertical or horizontal),

which contains less information. Each seam removes a pixel from every row (or column) to reduce the

height (or width) of the image . To prevent distortion  resulting from uniform seam carving, we

propose an algorithm that uses a new energy  gradient function. In this method minimum of three

neighboring pixels is calculated in both energy  map  and cumulative map  and these values are

added to find the value of pixel for the new cost matrix. © Springer Science+Business Media Singapore

2017.

Author keywords

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Related documents

,  , 
(2010) Optical Engineering

, 
(2014) Proceedings - 2014 6th
International Conference on
Measuring Technology and
Mechatronics Automation,
ICMTMA 2014

,  , 
(2014) Multimedia Tools and
Applications

  

Find more related documents in
Scopus based on:

Set citation alert ▻

Adaptive image retargeting using
saliency-based continuous seam
carving

 Liu, Z. Yan, H. Shen, L.

A study of image retargeting
based on seam carving

 Zhang, Y. He, C.

Semantic aware sport image
resizing jointly using seam
carving and warping

 Wu, L. Gong, Y. Yuan, X.

View all related documents based
on references

 ▻Authors  ▻Keywords

 BBSearch Sources Lists  ↗SciVal

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



Empirical Role of Gamification In IoT Provinces  
Nikhil Govil1, Saurabh Anand2 

1&2Assistant Professor, Department of CEA, IET, GLA University, Mathura, U. P., India 
 

Abstract 

Gamification and IoT (Internet of Things) 
are the most emerging trends in computer 
science domain in these days. Gamification 
is a rising drift which can be applied in 
various fields such as education, business, 
health-care, service, organizational 
management etc. IoT simply refers to the 
scenarios where network connectivity and 
computing potential extends to the various 
devices, objects, sensory units and along 
with these our day to day appliances which 
are being allowed to generate, automate, 
exchange and consume data without or less 
human interference. This paper reviews 
several empirical studies to examine the 
status of current research in Gamification. 
Along with that the possibilities of empirical 
role of Gamification in various existing IoT 
based applications.  

Keywords: Gamification, IoT, automation.  

Introduction 

The time has been over when playing games 
& keeping games in mind most of the time, 
spoil the productivity. In this era of hyper 
technology playing games & developing 
games for any application or even services 
may solve many of our problems more 
joyfully. Now-a-days, applying games [16] 
to any service is called Gamification.  

It has been observed that most of the people 
even from computer science background 
haven't gone through the word, 
"Gamification". It is more surprising that 
even though they probably involve 

 In fact, 
Gamification is the process in which we can 

add some sort of games or even game-like 
elements to any particular task. The main 
objective behind adding games is to 
encourage participation in a very user 
friendly fashion.   

On the other hand, one more concept is 
emerging day by day in our daily life as IoT. 
The Internet of Things (IoT) is a set-up in 
which machines, objects or even humans are 
provided with unique ability to 
automatically transfer data over a network. 

any human-to-human or human-to-computer 
interaction to fulfill its goals.   

Our paper firstly discussed the concepts of 
Gamification & IoT. After that we 
highlighted the need & widely acceptance of 
Gamification & later on how Gamification 
can be empirically applied in various IoT 
provinces.  

What is Gamification? 

Gamification is the use [12], [14] of building 
logics and applying game mechanics in non-
game contexts to connect end users just to 
fulfill their automated tasks. In fact, 
Gamification is not a new term in computer 
science domain. To apply an interactive 
approach towards assigned tasks having 
joyful experience includes the process of 
Gamification.  
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ABSTRACT:  
Movie reviews are an important way to gauge 

the performance of a movie. While providing a 

numerical or star rating to a movie tells us about 

the success or failure of a movie quantitatively, a 

collection of movie reviews is what gives us a 

deeper qualitative insight on different aspects of 

the movie. A textual movie review tells us about 

the strong and weak points of the movie and 

deeper analysis of a movie review can tell us if 

the movie in general meets the expectations of 

the reviewer.  

In this paper we aim to use Sentiment Analysis 

on a set of movie reviews given by reviewers and 

try to understand their overall reaction to the 

movie was i.e. if they liked the movie or they 

dislike it. The aim is to utilize the relationships of 

the words in the review to predict the overall 

polarity of the review. Here we propose an 

online system that automatically allows users to 

post reviews and stores them to rate movies 

based on user sentiments. The system now 

analyses this data to check for user sentiments 

associated with each comment.  

Our system consists of a sentiment library 

designed for English sentiment analysis. The 

system will analyze the data to check for user 

sentiments associated with each comments. The 

system also gather all comments for a particular 

movie and then calculates an average ranking to  

 

 

score it. This score is generated for every movie 

in the system. The system also displays top rating 

movies as per analysis and user can provide 

feedback regarding the website and also he can 

subscribe to our newsletter. This provides an 

automated movie rating system based on 

sentiment analysis. 

Keywords: Information Retrieval, 
Sentiments Analysis, IMDb 
 

INTRODUCTION  
Sentiment Analysis is a major subject in machine 

learning which aims to extract subjective 

information from the textual reviews. The field 

of sentiment of analysis is closely tied to natural 

language processing and text mining. It can be 

used to determine the attitude of the reviewer 

with respect to various topics or the overall 

polarity of review. Using sentiment analysis, we 

can find the state of mind of the reviewer while 

providing the review and understand if the 

 

 

Sentiment Analysis typically occurs in two or 

three stages:  

1. The input text is split into sections, such 

as sentences, and each section tested to 

see if it contains any sentiment: if it is 

subjective or objective.  
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Abstract—Diabetes is a disease that reduces the human body’s 
ability to store and regulate sugar. This disease develops due to 
excessive intake of food with higher sugar, excessive work 
pressure or unbalanced routines lacking in proper diet. Diabetes 
once developed is then harder to overcome and thus effects the 
human body functioning leading to failure of many human body 
parts. One of the major problem associated with the diabetes is 
vision loss, technically called Diabetic Retinopathy (DR). 
Analyzing retinal images via automation is evolving and proving 
its importance in screening of early detection of diabetic 
retinopathy. The early detection of DR is helpful in overcoming 
the disease preventing blindness. Many researches have been 
carried out in the past years for the development of automated 
tools that could help simplify screening of effected images and 
reduce evaluation time in detection of disease.This work is aimed 
at studying the algorithms for detection as well as classification of 
diabetic retinopathy and presenting a brief summary of selective 
relevant work amongst the methods being proposed in last 5 
years till date. A comparative study of latest techniques that 
provides the best results for the screening of diabetic retinopathy 
through the analysis and segmentationof lesions is presented.  

Keywords—Diabetic Retinopathy, Retinal Blood Vessel 
Segmentation, Eye Bleeding, Retinal  lesions, Vision Loss 

I. INTRODUCTION 
An eye disease that is caused due to the unbalanced sugar 

level in person affected with diabetes is called Diabetic 
Retinopathy. In this disease, blood vessels of retina loses their 
architecture and even get ruptured due to higher glucose level 
in blood. This may lead to leakage of blood and other fluids 
from veins into eye. It can also cause swelling in retinal region 
called macula, and thus giving rise to the condition called 
Diabetic Macular Edema (DME). In most advanced state of 
Diabetic Retinopathy, blood vessels start to form on retinal 
surface and keeps increasing if not treated at time. This results 
in formation of spots and thus blurring in the vision [1] further 
resulting into blindness. In order to prevent vision loss, regular 
screening of eyes of diabetic patients is must because of the 
reason that diabetic retinopathy does not show up any 
discrepancy in the vision until the time it grows up severely 
and is at its last stage where ophthalmologists are helpless in 
curing it. So, treatment of diabetic retinopathycan only be 

done if its monitoring is done on time and symptoms are 
detected at earlier stages. 

Screening process of diabetic retinopathy involves 
acquisition of eye fundus images, these images are examined 
by ophthalmologists to check for the lesions that indicate 
diabetic retinopathy. Lesions show up the signs of exudates 
(EXs), hemorrhages (HEMs), cotton wool spots (CWSs) and 
micro aneurysms (MAs). This examination can either be 
carried out manually or via automated methods. When done 
manually, it consumes lot of time and is prone to errors but 
automated methods are capable of carrying out large database 
analysis within seconds, thus reducing workload and cost 
involved in DR grading. 

Diabetic retinopathy is classified on the basis of its nature 
to proliferate. If it is non-proliferative in nature, it can be 
classified as under: 

Non-proliferative diabetic retinopathy (NPDR): It is 
primary stage of diabetic retinopathy at which retinal blood 
vessels starts weakening. It is progressive in nature and 
develop through following stages: 

1. No apparent retinopathy: No sign of change of eye 
fundus is seen. 

2. Mild NPDR: Retina’s smaller blood vessels swell and 
balloon structures are formed that may burst and leak 
fluid in retina. These small structures are MAs. 

3. Moderate NPDR: This stage is marked by the presence 
of MAs, intra-retinal HEMs or venous beading which 
are not much severe but result intoblood vessels that 
nourish retina suffer swelling, losing strength for blood 
transportation and a change in appearance of retina. 

4. Severe NPDR: The fourth stage under which retinal 
areas that require blood do not receive blood due to 
blockage of blood vessels. This causes deficiency of 
blood to required areas and passes signal to retina for 
blood resulting into growth of new blood vessels. 

Proliferative diabetic retinopathy (PDR). It is last stage of 
diabetic retinopathy that result into vision loss and complete 
blindness. In this, blood vessels grow at inner part of retina 
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Abstract—The transmission of image at high data rate required
a broad bandwidth mobile environment which has narrow
band and hostile characteristics. Orthogonal Frequency Division
Multiplexing (OFDM) technique is the solution of broadband
requirement for a wireless channel. This technology is being used
in Long Term Evolution (LTE) and Worldwide Interoperability
of Microwave Access (Wi-MAX) standards of 4th generation
wireless communication. Bit Error Rate (BER), channel co-
herence bandwidth and rating of transmitted power are the
key parameters to analyze the system. A tradeoff is made in
these parameters to ensure perceptual quality of transmitted
image over Rayleigh channel. In this paper, performance of
Rayleigh channel and constant envelope modulation techniques
are analyzed on the basis of perceptual quality at rated Signal
to Noise Ratio (SNR).

keywords- Bit error rate; Constant envelope; Orthogonal

frequency division multiplexing; Rayleigh channel.

I. INTRODUCTION

Channel is an abstract model that describes how a received

data is associated with the transmitted data. Wireless channel

have a relatively small bandwidth and analyzed with model

of Rayleigh fading channel. Bit Error Probability (BEP) per-

formance of Rayleigh fading channel degrades in comparison

to the Additive White Gaussian Noise (AWGN) channel. BEP

decreases linearly with the average SNR in Rayleigh fading

channel and exponentially in Gaussian channel [1]. Diversity,

spread spectrum, and OFDM are the three techniques to

overcome fading. The BEP of Rayleigh fading derived as;

PRayleigh
b = Pb

∫

∞

0

Pb(γb|r)Pr(r)dr (1)

Pr(r) is the Probability Distribution Function (PDF) of

Rayleigh faded received signal. The received signal power

envelope =r/σ2e−r2/2σ2, 0 ≤ r ≤ ∞ - received power

envelope or the amplitude of received power, r = (x2

I+x2

Q)
1/2,

xI and xQ are in-phase and quadrature phase components of

received power, the mean of r is E[r]=σ
√

π/2 , the root mean

squared (RMS) value of the distribution is E[r2] =
√
2σ , σ the

standard deviation. The PDF has its maximum at r = σ , with

its mean value at r = σ
√

π/2 and has a variance of 0.429

σ2 [1]. Fading is the variations in the amplitude of received

signal due to multipath propagation caused by three major

mechanisms: reflection, diffraction, and scattering [2].

OFDM reduces the problem of fading due to multipath

propagation and design for complicated equalizer [3], [4].

The transmitter Power Amplifier (PA) caused to nonlinear

distortion due to high Peak power to Average Power Ratio

PAPR in OFDM [5]. A problem of PAPR is reduced to 0

dB level by using continuous phase modulation. An amplified

constant envelope modulated signal maximizes power ampli-

fier efficiency at minimal of input back off power (IBO). [7]-

[11].

II. MODULATION TECHNIQUES

A. Orthogonal Frequency Division Multiplexing

In this technique the incoming symbol stream splits into

multiple parallel bit streams at reduced bit rate, modulates

them using an M-ary modulation scheme, and then transmits

each of them on a separate subcarrier with adding certain

number of cyclic prefix bits. The amplitude spectrum of

each modulated subcarrier using Phase Shift Keying (PSK) or

Quadrature Amplitude Modulation (QAM) has a sink shape.

In the amplitude spectrum of OFDM, at the peak of each

subcarrier, the spectral response of all other subcarriers is

null. This improves spectral efficiency. The selective use

of narrowband flat-fading sub-channels can effectively resist

frequency selective fading. OFDM spectrum is shown in fig.1.

∆f = B
N Subcarrier spacing, B denotes the channel

bandwidth and N number of subcarriers, f0 is fundamental

frequency and ith subcarrier frequency component = ±Ni×f0
.

B. Code Division Multiple Access

A spread spectrum modulation technology is the Code

Division Multiple Access (CDMA) in which different codes

are allocated to all users to use a common radio channel.

Different frequency bands can occupy same frequency and

time irrespective of Frequency Division for Multiple Access

(FDMA) and Time Division for Multiple Access (TDMA),

separated by their specific codes. In Direct Sequence CDMA

(DS-CDMA) system, at the base station (BS), the baseband
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Abstract—Distinctive and irreversible features of the iris make 

its most secure and trustworthy biometric modality for person 

identification. This paper presents the comparison of various 

scanning techniques for feature extraction in iris recognition. Iris 

localization and segmentation was performed using Circular Haugh 

Transformation, which estimates the parameters of iris using edge 

map. Normalization on the segmented iris was performed 

using Rubber sheet model, to convert the circular iris in-to a 

rectangle of fix dimension. Thereafter Discrete Cosine 

Transformation coefficients were extracted from the normalized iris 

using different scanning techniques. The scanning techniques used 

are Zigzag, Raster, and Saw-tooth. Experimental results show the 

promising performance of Raster Type-II scanning technique with 

100 coefficients. The database used for the observations is CASIA 

iris database version-IV. The analysis and experimental results 

show that proposed scheme can be used in iris recognition systems 

for better performance. 

Keywords- iris recognition, feature extraction, discrete cosine 

transform, scanning techniques 

I. INTRODUCTION 

Iris recognition is known as the most accurate and secure 

identification system in biometrics security. Despite of the 

application areas like security and identification, iris recognition 

technique is also extensive research area for application 

models[1],[2]. The uniqueness of iris is said to be one of about 

10
31

 persons and even for one person,left and right iris 

differs[3]. Normally iris recognition system consists of 

following sub-stages: Image acquisition[4], image quality 

assessment and enhancement[5], [6]iris localization or 

segmentation[2], [7]–[9], Normalization[3], [8], extraction of 

significant features and classification or matching[10]. Daugman 

[8]introduced Integro-differential operator for iris localization 

that searches a circular path to detect the iris boundary into the 

image of eye. Sankowskiet al[2] presented a novel algorithm for 

segmentation of iris from image of eye taken in visible and near 

infrared lights. Wildes [11] suggested an automatic segmentation 

algorithm based on Circular Hough Transform (CHT) to 

calculate center and radius of iris. A wide number of iris 

segmentation approaches proposed thereafter, those improvised 

the basic concept of Hough transform[2], [12].Yuniolet al 

[13]presented a keypoints-based robust algorithm for real time 

iris recognition applications. He at el[14]presented a pulling and 

pushing elastic model for segmentation the iris from the eye 

image in visible light.  

Features extraction is the most important part in the iris 

recognition. Number of techniques have already been introduced 

for the significant feature extraction. Likewise, De Martin-Roche 

et al[15]suggested a technique to represent the features by fine-to 

coarse approximations and extract features on the basis of 

discrete dyadic wavelet transformation. Panganiban et al[16] 

proposed wavelet based feature extraction algorithm for iris 

recognition system in near infrared (NIR) environment. Kekreet 

al[17] made a comparative study of performance of Discrete 

Cosine Transform (DCT) wavelet and Haar wavelet for person 

identification using iris. Authors proposed a varying matrix size 

selection method to use only upper-left coefficients and discard 

the remaining coefficients of DCT as shown in Figure 1, because 

DCT concentrates the energy towards left top corner of the 

image. Abhiramet al[18]formulate a combination of DCT based 

features and enhanced edge detection techniques for iris 

recognition. Authors have also expounded circular sector and 

triangular shaped DCT feature extraction techniques. He et 

al[19]extract local texture features of the iris by utilizing K-

means clustering algorithm. De Mira et al[20]came up with 

morphological operators to extract stable local patterns. Khan et 

al[21] suggested a method to recognize individual’s identity by 

using unique iris features that are extracted using 1-D Gabor 

filter. Chen et al[22] used three sub-feature selection strategies 

named as, Orientation Probability Distribution Function (OPDF), 

Magnitude Probability Distribution Function (MPDF) and 

compounded strategy to optimized features in iris recognition 

system.  Authors also suggested a novel method based on 

weighted sub-region matching fusion to make technique more 

effective for recognition.
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Abstract- Developing an emcient wireless 

communication system for image and video signals other 

than voice signal is the need for a mobile radio link. Image 

transmission through a wireless channel requires an image to 

be compatible with the channel characteristics such as 

bandwidth. The image and video signals occupies a large 

space in storage device and takes long time to transmit over a 

wireless channel. Compression techniques are used to reduce 

the redundant data from an acquired image and make it 

compatible with channel bandwidth. In this paper various 

compression techniques and communication models are 

analyzed. Various noises introduced during image 

acquisition and in channel. These noises are required to be 

reduced during image formatting and de-formatting process 

at transmitter and receiver respectively. 

Keywords-Acquisition; Channels; Compression; Filters; 
Noises 

I. INTRODUCTION 

In order to transmit an image through a wireless 
ch ann el various characteristics such as reduced 
propagation time, less power consumption and higher bit
rate with an efficient bandwidth are required for a better 
image transmission. The bandwidth restriction of wireless 
ch ann el demands to reduce the data size of transmitted 
image. Reduction of image data size is termed as image 
compression, therefore image to be represented in 
compact format. Pre-processing methods are implemented 
to improve image quality before compress the data 
effectively. Pre-processing methods inc1ude image 
enhancement, segmentation and representation. [11] A 
wireless communication system is described in Fig. l. 

Fig. I: Image Wireless Communication Model 

Sc:enety ,....--� r=I Im� := )-7'� 

Fig. 2: Block Diagram of lmage Pre-processing 

The wireless communication system mainly consists 
of a transmitter, wireless ch ann el and a receiver. 
Preprocessing and formatting of image being carried out at 

978-1-4673-8587-9/16/$31.00 ©2016 IEEE [1] 

transmitter to make it suitable to transmit on a channel. 

The preprocessing implemented on image to enhance 

image quality by using contrast Iimited adaptive histogram 
equalization (CLAHE), and convert it in digital image 
signals as described in Fig. 2. 

Compression system having encoder at transmitter to 
compress the image data and conversely decoder is used to 
de-compress the data at receiver as shown in Fig. 3. 
Mapper transformed f(x, y) into a format which has 
reduced spatial and temporal redundancy. The entire 
process is termed as formatting of image. Quantizer 
reduces large set of input values to a smaller set size. 
Quantizer operation involves rounding and truncation of 
mapper output to obtain pre-established fidelity criterion. 
The symbol coder generates a code to represent the 
quantizer output by a fixed or variable length codeword. 
An inverse operation of mapper and symbol coder is 
performed at receiver to decompress the data. [9] 1---- ---·- --- - - - ----- 1 

�l �l Mappe! r Quantizer 

L-

Eneoder - - - - - - � � -_ 

-

_- � � � __ .�. _ _ ., 
Where. I 

fl:x,i--7'lnput Image 

A 
fl:x,Y;-7Recostructed output image 

Decoder 

Fig. 3: Block Diagram of Compression System 

Wireless channel is random in nature and having 
multiple retlectors in environment which results in to 
fading. Multiple retlections create multiple paths for a 
signal to travel a signal from transmitter to receiver termed 
as multipath propagation. Multipath propagation results a 
high tluctuations in phase and amplitude of the signal. 
Rayleigh fading channel model is specialized for 
stochastic fading there is an absence of line-of-sight 
propagated signal. Deformating and decompression 
implemented on the received image from wireless channel 
at the receiver to retrieve transmitted image and make it 
suitable for the display system. 

11. LITERATURE SURVEY 

A. Image Compression & Pre-processing Module 

M.A. An sari & R.S. Anand[1] worked in the field of 
medical image compression. To transmit a medical image 
through a wireless ch ann el requires compression of 
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Microwave absorbing materials are of vital 
importance in solving the increasing menace of electromagnetic 
interference problems, caused due to the proliferation of 
electronic devices & systems. They have potential applications in 
the stealth technology for radar cross section reduction.

In this paper, a radar absorber structural (RAS) composite 
has been proposed for frequency region 8.2-18 GHz. Proposed 
RAS composite is based on sandwich structure where 
indigenously developed syntactic foam has been used as core 
material. RAS is designed with impedance gradation for 
attenuation of microwave energy and shows better than 10 dB 
reflection loss in X (8.2-12.4 GHz) & Ku (12.4-18 GHz) band 
frequency region. The measurement results of fabricated RAS 
composite are in good concurrence to the simulated results. The 
proposed RAS is compact with less weight penalty, environmental 
resistance, and good mechanical strength.

Keywords: Microwave Absorbers, Sandwiched RAS, Syntactic 
Foam, Carbon Fibers, Free Space

I. INTRODUCTION 

As the technology in the field of radar and other 
microwave engineering related fields are evolving, it has 
created electromagnetic interference related issues for devices, 
appliances being used in day to day life. Electromagnetic 
interference is a measure concern for the engineers and 
developers working in the aerospace and defence sectors.

Several papers have been proposed to overcome these 
problems [1-3]. Various types of ferrite absorbers [4-5] have 
been presented in the literature, however, these methods 
continue to rely on a very high weight % of the magnetic 
materials resulting in the form high density and weight penalty 
which is not desirable in the case of airborne applications. The 
limitations of these absorbers are that they have narrow 
absorption bandwidth. Few non-magnetic material based 

microwave absorbers [6-7] have also been proposed for 
broadband, but it suffers either due reflection loss less 
bandwidth below 10 dB and, increased thickness, which limits 
its use for air borne applications especially in case of aircraft 
skin and fuselage.

Similarly the pyramidal shape of absorbers, also suffers 
from the drawback e.g., bulky in nature, and thicker etc., 
although the absorber can absorb the incident electromagnetic 
wave over a wider range. The design and fabrication of 
broadband microwave absorber have the challenges for 
absorption bandwidth and thickness.

In this proposed paper, design and fabrication of 
broadband microwave absorbers based on dielectric materials, 
e.g. carbon fibers and carbon black have been presented.
To reduce the density, sandwich configuration has been used 
for proposed absorber configuration whereas indigenously 
developed syntactic foam based on micro glass balloon and 
carbon fiber has been used as core material of sandwich RAS. 
Low density (0.15 gcc) of syntactic foam core helps in overall 
reduction in density and weight penalty, whereas attenuation 
of incident wave by impedance graded different layers and 
syntactic foam core of sandwich RAS resulted in better than 
10 dB reflection loss in X & Ku band at comparably low 
thickness.

The genetic algorithm tool has been used for the weight 
percentage optimization for various filler materials of the 
proposed absorber design for the X and Ku band frequency 
region. Free space measurement set up has been used for 
characterization of constituent parameters such as permittivity 
and loss tangent of fabricated absorber. The low density and 
lesser thickness of the proposed absorber makes it a potential 
candidate for the for the radar cross section (RCS) reduction.
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Abstract—Conventional MTCMOS technique is an 

efficient method for minimizing leakage current in sleep 

mode but it gives rise to a new problem i.e. wake up  noise 

during active mode transition which gives the wrong output 

as well as reduces the lifetime of circuits. Wake up noise 

produce during OFF mode to ON mode transition which is 

an important challenge for MTCMOS circuits. Here a diode 

based multi mode 16 bit 8T  full adder design is proposed 

for reducing this wake up noise and leakage current . In 

proposed technique we use a additional body biased based 

high Vth parallel pMOS for reduction of peak amplitude of 

wake up noise during active mode transition will also 

provide a way to control the leakage current in sleep mode 

due to stacking effect. The MTCMOS 16 bit 8T full adder 

design reduces the peak amplitude of wake up noise 

efficiently by 97.17% and reduce leakage current by 

84.74% as compare to tri-mode MTCMOS technique and 

16.81% reduced as compare to Dual switch MTCMOS 

technique  

To evaluate the significance of the proposed technique, the 

simulation has been performed for 16-bit 8T full adder 

circuit using tanner EDA with 90nm standard CMOS 

technology. 

Keywords:  MTCMOS , wake up noise, Leakage current.

                     

I. INTRODUCTION

Multi threshold CMOS is a strategy to diminish the leakage 

current. The connection between power supply and ground 

can be removed by utilizing the high Vth sleep transistors  

in MTCMOS circuit[4]. During mode transition in 

MTCMOS circuit sudden current flow through sleep 

transistors and large distortion occur at power line and 

ground line. This distortion is known as wake up noise[5]-

[6]. In MTCMOS circuits, the wakeup noise is a significant 

concern. some MTCMOS techniques  like Tri-mode 

technique and Dual switch technique exist to maintain 

leakage and wake up noise in  circuits .[7]-[10]

A large voltage fluctuations occur on both the ground line 

and power line when MTCMOS circuit change the state 

from the sleep mode to the active mode and it happens 

because of high current flow through the standby 

transistors. The wake up noise is an important reliability 

issue in MTCMOS integrated circuits with shrinking noise 

margins .

  

A new design is presented for reducing wakeup noise 

using by adding additional mode between sleep and active 

mode and reducing power consumption in standby mode as 

compare to tri-mode MTCMOS technique and dual switch 

MTCMOS technique. 

In this paper, section II describes the various previous 

techniques with leakage reduction. Section III describes 

analysis of proposed design. Section IV describe the 

methodology of reducing leakage and wake up noise. 

Section V represents the simulation result and comparison 

of peak of wake up noise. Section VI conclude this paper. 

II PREVIOUSLY PUBLISHED TECHNIQUES

Leakage current and wake up noise is a most critical issue 

in VLSI industry. So, here we discuss earlier published 

techniques in terms of  wake up noise and leakage

reduction minimization. 

A. TRI-MODE  MTCMOS TECHNIQUE

In  tri-mode MTCMOS technique, at the footer of the 

low Vth logic block the high Vth PMOS and NMOS 

transistor are connected in parallel . This technique works 

in three modes of operation so it is known as tri-mode 

technique which is shown in figure1. 

        In this technique, NMOS and PMOS diminish the 

leakage current during sleep mode and voltage at the virtual 

line which is preserved up to Vdd (supply voltage). The 

NMOS is switch off and PMOS is switch ON during the 

transition mode from sleep to active. The park mode 

situation is occurs in this condition. The NMOS transistor 

is turned ON at the footer during the condition in which 

virtual line is discharge till the Vtp and finally virtual line is 

discharge till Vgnd. For controlling the footer sleep 

transistors this technique is used where no additional 

circuitry is required .Wake up noise, temperature and size 

of the transistors is the trade off  in this technique [8] 
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Abstract  In this work, we designed a Content Addressable 

Memory (CAM) in terms of Energy and power efficient using 

LVMOS family of IO standard on 28nm Field Programmable 

Gate Array (FPGA). These  different IO Standards are compared 

with each other in terms of various power i.e. Clock power, Logic 

power, Signal power, IOs, Leakage power and Total power 

consumption to find the most power efficient one. We have 

analyzed our Memory at different frequencies of 1 GHz, 2 GHz, 3 

GHz & 4 GHz. In this work, there is 44.46% power saving when 

LVCMOS_15 IO standard is used in place of LVCMOS_12 at 4 

GHz operating Frequency. And there is 64.01% power saving 

when LVCMOS_18 is used in place of LVCMOS_12 at 1 GHz of 

operating frequency. For designing Content Addressable 

Memory, this work is done with make use of Xilinx ISE 14.4 

simulator with Artix-7 FPGA.

Keywords— LVCMOS,High speed, Content Addressable Memory,

FPGA.. 

I. INTRODUCTION

before 20 decade ago in computer system the memory was in 

range of few Mega bit. But as the features and application of 

computer system increases the amount of required memory in 

increasing, with increasing the overall amount of memory also 

there is reduction in size of system that is possible by reducing 

the size of component used in computer system. As now there 

is trend of low power VLSI, so the size of transistor is 

decreasing day by day, by scaling the size of transistor, there 

are various advantages such that reduction in overall size of 

device, amount of required voltage to run the device in also 

scales, amount of power dissipation decreases etc. In computer, 

laptop with increasing the size of memory, user wants to access 

data quickly, i.e. possible by using special kind of memory that 

helps to increase the access time i.e. Random Access Memory. 

RAM can be of 2 types i.e. SRAM and DRAM. SRAM is 

basically made-up with the help of Flip-flops. In computer 

System SRAM is use with Cache Memory i.e. L1, L2 Cache 

Memory. While DRAM is made-up with the help of Capacitor, 

where information is stored in form of charge. There is another 

memory i.e. used in computer system, Content Addressable 

Memory or CAM. The goal behind designing CAM is basically 

to make likely for user to find any data by simply finding 

(searching) data by the content. In content addressable memory 

user gives the content (data) i.e. to be searched. CAM searches 

whole memory for finding the data in memory. After searching 

it shows the result as presence of data at list of addresses. Apart 

from other memories CAM is fastest in data searching 

application. CAM is basically a application specific memory, it 

allows user to search data in single clock cycle. CAM is mainly 

used for data searching in memory. As CAM searches the 

presence of data, its circuitry is large and complex as compared 

with any other memory. In computer systems there are basically 

two types of CAM, Ternary Content Addressable Memory and 

Binary Content Addressable Memory. Binary Content 

Addressable Memory uses searching of data words containing 

0s and 1s. whereas Ternary Content Addressable Memory make 

use of another state i.e 'Don't Care' or 'X'. This makes searching 

process more effective as compared to Binary CAM. Let Binary 

it

will match any of these words "1011", "1010", "0011", "0010". 

Hence ternary CAM increases our option for search by making 

it more flexible. But it also increases the cost of CAM. Content 

addressable memory is also known as associative array, 

associative memory or associative storage. 

II. FPGA 

is 

basically Integrated Circuit which is configurable i.e. 

Programming in the fields that means device function can be 

modified, configure, can be program in the Lab or at site where 

the device is installed. FPGA is an easy realization platform or 

logic network. The basic architecture of FPGA given below in 

figure 2. 

Figure 1 Basic Architecture of FPGA 
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Abstract- LFSR is installed at transmitter side in CDMA system 

to generate pseudorandom sequence. In this work n=4 bit LFSR 

is synthesized and simulated on Artix -7 FPGA board by using 

different Input-Output Standard techniques. For designing 4-bit 

LFSR, LVCMOS_18, HSTL_I_18, HSTL_II_18, SSTL_I_18 and 

SSTL_II_18 IO Standards are used and amount of power 

requirement is calculated on CMDA Uplink and Downlink 

average operating frequencies and find LVCMOS_18 is most 

power efficient IO Standard among these other IO Standards.

Keywords—FPGA, I/O standards,DFT, BIST buffer, LFSR, Artix-

7, HSTL, low power, memory.

I. INTRODUCTION

Selecting the more power efficient family among the various 

different families plays key role to develop a most efficient 

circuit. These various families are having different feature 

sizes (channel size of transistor). In order to get the better 

performance in device and also lower cost and area, 

manufacturer scale the geometry of IC. During scaling 

manufacturer, must remember one thing with each reduction 

parameters of IC. Under the shadow of the electronics 

industries day by day as the semiconductor technology is 

booming. LFSR is used in various applications, when there is 

a need for long random binary sequences with a high degree of 

randomness with complexity and balance of zeros and ones. It 
is used in various applications such as digital communications, 

Monte Carlo statistical techniques, correlation guidance 

systems, CDMA, Wireless communication, Satellite 

Communication, Error Control Coding, Cryptography and 

range radar pulse patterns [5]. In military application to 

transmit information with high security it is used. LFSRs are 

also used in DFT and BIST. LFSRs are used to carry out 

response compression in Built in Self-Test, while for the DFT, 

it is a source of pseudorandom binary sequences.Now 

currently new device in low power VLSI is FinFet which is 

double gate MOSFET with 18nm feature size. In designing 

any circuit, the main factors are operating voltage, frequency 
and temperature etc. the operating voltage and frequency 

range depend upon that for what kind of application circuit 

will be used.

II. PREVIOUS RESEARCH WORK

LFSR is designed using gated-clock technique in order to 

reduce power consumption, depending upon technological 

nature of design. Here 0.35x10^-6 m digitally standard cell is 

used. At n=3, Pt=2.58x10^-6 W, n=5, Pt=3.81x10^-6 W and 

various result calculated with Vdd=3.3v and fclk=1MHZ [4].

Figure 1 Gated-clock -bit LFSR [4]

Parallel Architecture of LFSR is implemented used in BCH, 

CRC Error Control Codes Encoder, reduces area-time product 

by 59% as compared to traditional XOR feedback based LFSR 

[10].

Figure 2 LFSR for Generator Polynomial [10]

Random bit stream is generated by using Non-Linear 

Feedback Shift Register in cryptography area [5].

Figure 3 Non-LFSR with nonlinear feedforward logic [5]

In order to fulfill user’s need of fast operation, different LFSR 
is designed with mathematical proof how to convert LFSR 
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Abstract—SRAM is associated with cache memory inside 
computer system, it increases overall speed of the system. In this 
work 64kb SRAM is synthesized and simulated on Artix-7 FPGA 
board by using different Input-Output Standard techniques. For 
designing SRAM, HSTL_I, HSTL_I_18, HSTL_II and 
HSTL_II_18 IO Standards are used and power dissipation is 
calculated on various range of operating frequencies and find 
HSTL_I is most power efficient IO Standard among these other 
IO Standards. at 1GHz, 2GHz and 3GHz operating frequency if 
HSTL_I is used in place of HSTL_II_18, 26.38%, 17.18% and 
11.12% power can be saved.

Keywords: FPGA, I/O Standards, Buffer, SRAM, Artix-7, 
HSTL, Low Power, Memory

I. INTRODUCTION

Selecting the more power efficient family among the 
various different families plays key role to develop a most 
efficient circuit. These various families are having different 
feature sizes (channel size of transistor). In order to get the 
better performance in device and also lower cost and area, 
manufacturer scale the geometry of IC. During scaling 
manufacturer must remember one thing with each reduction 
parameters of IC. Under the shadow of the electronics 
industries day by day as the semiconductor technology is 
booming RAM is a very essential part of any computer system. 
RAM is basically directly accessed by the Central Processing 
Unit. It is used for both read and write operation quickly. 
SRAM is basically collection of flip-flops which contains less 
memory cells, takes less access time. DRAM is basically a 
collection of capacitors, contains large memory cells, take 
more time to access as compared with Static-RAM. Compared 
with a conventional SRAM of 6T cell, the most widely used 
DRAM cell is 3T DRAM Cell. Another DRAM cell is B3T 
DRAM Cell, based on CMOS technology. It has smaller 
leakage current and also small leakage power. But is suffers 
from noise. Earlier, Initially BJT was used to design/ fabricate 
integrated circuits, but due to high packaging density of 
MOSFET, now mosfets are using for fabricating integrated 
circuits. Now currently new device in low power VLSI is 
FinFet which is double gate MOSFET with 18nm feature size. 
In designing any circuit, the main factors are operating 
voltage, frequency and temperature etc. the operating voltage 

and frequency range depend upon that for what kind of 
application circuit will be used.

II. CLASSIFICATION OF MEMORY

Fig. 1: Classification of Memory

Figure 1 shows the classification of Memory. 
Semiconductor memories are basically classified based their 
functionality. Based on data access mechanism memories are 
broadly classified into two categories, Serial and Random 
access memory. Serial memories are basically FIFO and LIFO, 
FIFO is First in First Out, means in this kind of memory 
whatever data will be stored first, that data will be read firstly. 
LIFO is Last in First Out, means whatever data will be written 
at last that will be read firstly. Under the Random access kind 
of memory depending upon their nature of read/write data in 
or out to memory, memories are again divided into 2 
categories, Read/Write (RAM) and Read only(ROM). RAM is 
of two types SRAM and DRAM.

III. MEMORY ORGANIZATION

The idea behind designing memory is, first choose the 
number of input bits and total size of memory. Figure 2 shows 
the basic diagram of memory organization. In which word 0, 
word 1,--, word N-1 are the memory elements i.e. registers and 
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Abstract—Viterbi algorithm is based on Maximum 
Likelihood Decoding Method. It finds a path from 𝟐𝒌 total path 
through trellis that maximizes the path conditional probability. 
During decoding it compares the metric of all partial path 
entering each state. this paper involves brief information about 
Convolutional code in terms of strategies of encoding and 
decoding of convolutional codes and also, Recursive Systematic 
Convolutional Encoder is designed with BPSK Modulation and 
decoding is done by use of ML Decoding Method, compares the 
BER vs SNR performance at different code rates and find that as 
SNR increases the BER improves and also as number of bits are 
increases the performance of communication system also 
improves. At 3 db SNR the BER is 10^-2, when the number of 
bits are 2048 and 4096 at 4db SNR the BER is close to 10^-3.

Keywords: Convolutional Code, LTE, ML Decoding, MAP 
Decoding, Burst Error, HSDPA, Interleaver

I. INTRODUCTION 

Error control coding is basically to add parity bits with the 
source encoded message bit, then send on channel to the 
receiver, it enhances the performance of communication, 
improves SNR and BER. In 1948, in paper “A mathematical 
theory of Communication” Shanon [3] introduces the concept 
of channel capacity, and his theorem proved that there exists 
channel coding scheme that can achieve very low probability 
of error as long as the transmission rate is close to channel 
capacity. Error control coding is coding of channel. It involves 
encoding of message bits and decoding of message bits 
corresponds to encoded data. The transmission path may be 
guided or unguided, AWGN channel [5] is basically adds the 
noise with encoded data, AWGN noise is additive in nature, 
while in case of Wireless channel, due to multipath 
propagation there exists scattering components such as tree, 
buildings, moving objects etc. so there is fading due to fading 
there exists interference, which may constructive or 
destructive in nature. Due to fading there is a complex fading 
coefficient apart from noise, unlike AWGN noise it is 
multiplicative in nature. So in transmission medium bits might 
be corrupted, so there is probability of wrong decoding or 
wrong estimation of decoded message bits. to overcome this 

problem channel coding introduced. It may situation that 
channel is very noisy that can result in burst error, in this 
situation these codes don’t perform well, to overcome this 
problem there is concept of concatenation of two codes with 
interleaver, this concatenation of code may in series or in 
parallel. In now a day there are various types of channel 
coding schemes that exists for Channel coding. Since by make 
use of Channel coding, it gives better performance so that, 
channel coding is using in various field such as Deep space 
communication, satellite Communication, Mobile 
Communication, Data Storage System, Advance 3G/4G 
communication such as UMTS, WiMax, OFDM, MIMO-
OFDM, LTE. Advance LTE, 3GPP Standards etc. there are 
various popular channel coding schemes that are being used in 
Modern Communication Systems such as BCH Code, Reed 
Solomon Code, Cross-Interleaves Reed Solomon Code, 
Convolutional Codes, Low Density Parity Check Code, Turbo 
Code, Turbo product Codes, Quantum Codes etc. the initially 
channel coding schemes was CRC, Parity Check Code, 
Hamming Codes and Repetition codes etc. Turbo concatenated 
codes are capable of achieving close-to-Shannon capacity,
have been adopted by many wireless communication 
standards, including HSDPA (High Speed Downlink Packet 
Access) and LTE (Long Term Evolution) [1]. Viterbi 
algorithm is introduced by Viterbi in 1967 for decoding 
Convolutional codes. It is based on Maximum-Likelihood 
Based Decision. For encoding data with convolutional code, 
convolutional encoder requires only a set of Shift Register 
(SISO) and Modulo-2 Adder. Channel encoding is totally 
opposite to source encoding, in source encoding the bits are 
removed while in channel encoding extra parity bits are added 
with the original message bits. parity bits are used for 
detection and correction of noisy data at the decoder. The 
performance of convolutional code depends on its weight 
distribution. Which is obtained by modifying the state 
diagram. Mathematically the Weight distribution function of 
Convolutional code is obtained by Mason’s Gain formula. For 
decoding convolutional codes there is another algorithm, 
BCJR Algorithm i.e. based on Maximum Aposteriori 
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Abstract—This paper deals with the radio propagation 
models predominantly used for the 4th Generation (4G) of 
cellular networks generally known as Long Term Evolution 
(LTE). It is necessary to study the radio wave propagation models 
at the development level of any wireless communication network 
or system. A comparative analysis is made among various radio 
propagation prediction models to assess the appropriate 
prediction model which can be helpful for LTE networks in a 
particular environment. In the analysis part; the mean, standard 
deviation and root mean square value are computed. In the 
evaluation Free space model predicts the minimum path loss and 
SUI model predicts the more path loss for the given values of 
frequency, base station antenna heights, and Mobile equipment 
antenna heights and transmitted power. Ericsson, winner II, 
Cost-231 and ECC models are showing better results when 
compared with the practical data obtained in the NCR region 
Delhi (INDIA). Among these models Ericsson model is showing 
least RMSE and standard deviation. From the analysis carried 
out in this paper, it is observed that the Ericsson path loss model 
is the best model for NCR region Delhi (INDIA). To acquire more 
accurate results in the existed Ericsson model some modifications 
are given using statistical measures.

Keywords: Long Term Evolution (LTE), Path Loss (PL), 
Fourth Generation (4G), Stanford University Interim (SUI) Model 
Ericsson Path Loss Model

I. INTRODUCTION

The forthcoming step towards 4th generation wireless 
communication services is known as Long Term Evolution 
(LTE) or evolved UMTS Terrestrial Radio Access Network 
(E-UTRAN) [8]. A simple LTE is commonly known as 4G 
wireless service but it is not compatible to all 4G standards. The 
next version to LTE is LTE Advanced which is fully compatible 
to all 4G wireless services and standards. The frequency band 
used in these two technologies is same. LTE is depended on 
third generation partnership project (3GPP) standards where as 
LTE Advanced takes much attention on the capacity and 
coverage according to the user requirements [10]. The speedy 
progress in wireless communications use amplified frequency 
bands, minimum sized cells, and smart antennas. Radio 

propagation prediction becomes more challenging because the 
channels used in the wireless radio communication are time 
varying, frequency selective and frequency dispersive [13].

The complete transformation of radio signals with respect 
to distance travelled from a transmitter to receiver can be 
described using a radio propagation model. Using these 
propagation models one can get the information about the total 
path loss allowed and maximum coverage area from a certain 
system [9]. Path loss plays vital role to decide the QoS for 
wireless communication at network planning level. Path loss 
causes poor signal strength at the receiver side [16], So that the 
receiver is not able to detect the original signal. All wireless 
communication operators use Key Performance Indicators to 
judge their network performance and they evaluate the Quality 
of Service (QoS) regarding end user perspective. 

In this paper, a comparison is made among various 
proposed propagation models that would be used for the 
evolution of LTE or 4G wireless system. These models are 
empirical. The empirical models use Existing equations 
obtained from the results of quite a few measurement efforts. 
A few of the path loss models are as follows [9,14,17]:

1. Free space model

2. Cost-231 Model

3. Ericsson Model

4. Winner II Model

5. ECC-33 Model

6. SUI Model

These models are used to predict the pathloss.

II. LITERATURE REVIEW

Field Propagation models used to predict path loss during 
radio communication are the blend of analytical and empirical 
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Abstract -
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I. INTRODUCTION

Wireless communication has been widely used in the 

field of environmental monitoring, health, data transferring 

etc. The device used for the communication requires the low 

power consumption so that the device should have a long 

battery life . CMOS technology has become widely used 

because of its low power consumption. The cutoff frequency 

has been increased because of the decrement in the gate 

length . The low voltage of the CMOS design provides it 

from the fatal damage. The RF receiver requires the small 

signal to be processed at low voltage. RF circuit is shown in 

Fig 

The designing of the CMOS circuit has limitations of 

decrement in fT as a function of gate voltage. The low value 

of fT affects the entire circuit performance such as low noise 

amplifier, mixer, local oscillator etc. Lower the value of fT,

lower the conversion gain and higher is the noise figure

. The various parameters of mixer circuit such as gain, 

noise figure, IIIP and power consumption has tradeoff 

among them . he designing of mixer circuit is typical. 

UWB has the advantage of high data rate in local area 

network whose frequency ranges from GHz to GHz

. The boundation of UWB is about to limit the 

transmitted power to reduce the interference of frequency 

under licence band. Various mixer design topologies 

provide good gain, noise figure and better isolation between 

RF-IF port as well as between IF-LO port. This paper gives 

the CMOS down conversation mixer for UWB system with 

their improved parameters. The input impedance matching 

has been introduced to provide the better isolation.

II.

get better 

conversion gain, noise figure, power consumption 

etc.

-

Current Bleeding 

-

The current 

bleeding is shown in Figure [1].

Fig Current Bleeding Circuit
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Abstract-This paper presents the UWB LNA UJiD.g 0.18JUD 
CMOS teelmoloay. The proposed dreuit iJ simulated for the 
frequency ra.np of3.1GHz to 10.6GIIz. By applying the resiltive 
feedback topology, the noise ftgare of the circuit caD be improved. 
The 10urce depneratioa techDique helps in balaaeiag the effect 
of paruitie eapadtaaee. The propolled cireuit hu the eueade aad 
easeode connections of the transiston helped ia the increment of 
the pia. The aimalation resultlabows that tbe highat piD of tbe 
cimait is 19.98ldB at 8.66!'iGHz & the pin is appruimately 
eoutaat throughout tbe frequency ra.nge. The minimum noile 
figure iB l.l70dB at 3.1GBz and the muimum noile figure ia 
3.4dB at 10.6GIIz. 

Keyword!: LNA. UWB, Nome Flpre 

I. INTRODUCTION 

LNA is the first block of the receiver system which is 
used to increase the strength of the signal and lowering the 
effect of noise. The output of LNA is applied to the next block 
called as mixer which is used to multiply two signals [5]. The 
performance of the LNA determines the performance of the 
next block in the receiver system. The parameters which are 
used to measure the performance of LNA are noise figure, 
conversion gain. Su, S22 and linearity. Generally there is a 
tradeoff between these parameters. So maintaining all the 
parameters at the reasonable value is a vezy challenging task in 
the designing of a good LNA. The main requirements for a 
good LNA are low noise figure, high conversion gain, low 
value of 8 11 and ~- The other requirement is the low power 
consumption of the circuit [4]. 

Today' s demand is the high data rate and high speed. The 
FCC has given the licensed in the frequency range of 3.1 to 
10.6 GHz for UWB system [1]. The requirement of UWB 
system is low signal power so that it does not affect the signals 
which overlaps with the frequency band of UWB. In UWB, 
the data can be transmitted at rate of 1 OOMbps and uses the 
bandwidth of greater 1ban SOOMHz [2]. 

There are various techniques for improving the 
performance of LNA. The shunt feedback topology helps in 
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improving the noise figure and stability of the LNA but this 
technique degrades the gain [4]. The current reuse topology is 
used to reduce the power consumption of the cin:uit but it also 
decreases the gain [3]. Stagger technique, gm-boosting 
technique and peaking technique are also very helpful for the 
low power consumption of LNA circuits. By using the body
bias technique, the requirement of low voltage can be 
achieved. The gain can be increased by using the cascode 
topology and this also increase the bandwidth of the circuit by 
n:ducing the miller effect of C&d. The cascade topology is also 
used to improve the gain. The impedance matching at the input 
is obtained by the source degeneration technique. 

II. CIRCUIT DESIGN 

The proposed LNA circuit is shown in Fig. 1. The 
transistor M 1 is oonnected in common source configuration, 
M2 is connected in common gate configuration which is used 
to amplify the signal. Mt & M2 are connected in cascade 
connection which increases the bandwidth of the circuit. M3 & 
Mt are also connected in cascode. The transistor M2 & M3 are 
connected in cascading while M4 is working as current source 
which will help in biasing the~ transistor. 

~c. yv, 
Fig. I: Tbc Proposed Circuit 
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Abstract— A high gain and high linear CMOS down-

conversion mixer with improved noise figure is presented 

for Ultra-wideband (UWB) technology. The proposed 

mixer is designed and simulated using 0.18 m CMOS 

technology for 3.432 GHz RF input frequency, 3.696 

GHz LO frequency and 264 MHz output IF frequency

using Key sight Advanced Design System (ADS) tool. The 

double balanced bulk driven Gilbert mixer architecture 

is used as a core in proposed mixer. LC Differential

matching is used both at the LO switching stages and RF 

trans conductance stage with R-L-C load as output stage 

to enhance the conversion gain of the mixer. The bulk 

driven technique is used for the low power consumption. 

The proposed mixer provides IIP3 of 20dBm, maximum 

conversion gain of 10.060 dB, P1 dB of -20.98 dBm and 

double side-band noise figure (DSB NF) of 0.58 dB. The

mixer operates at DC supply of 3.1V with power 

consumption of 2 mW.

Keywords—CMOS, Gilbert Mixer, Differential LC 

Matching Network, UWB.

I. INTRODUCTION 

In the today’s time, the wireless receiver demands 
for low power, low cost and low voltage with high data 
rate. Output power of UWB is limited to -41.3 
dBm/MHz for the frequency range of 3.1-10.6 GHz 
[10]. UWB technology provides high data rate with 
low power consumption and  capable of transmitting 
information over high bandwidth (>500 MHz). Mixer 
is an important block of heterodyne receiver which 
down converts RF frequency to IF frequency. Mixer 
Performance is determined by conversion gain, noise 
figure and IIP3. Conversion gain determines the IF 
power at the output with reference to IF power at the 
input, P1 dB gives the idea of gain compression at 
higher values of RF input power, the value of IIP3  
indicates rejection of 3rd order intermodulation 
product. There are various trade-offs in designing the 
mixer such as linearity, conversion gain, noise figure 
and supply voltage [15]. The power consumption of 
the mixer can be reduced by using bulk driven 
technique presented in this paper while maintaining 
reasonable gain and linearity. As of late there have 

been various reports of bulk driven mixer (e.g., [2])
with single ended matching and common-mode 
feedback (CMFB) structure. In the proposed work, the 
performance of the mixer is improved with the use of 
differential LC matching and RLC load as a output 
stage. 

In this paper designing of proposed mixer is 
discussed in segment II. Results are address in section 
III and conclusion is given in Section IV. 

II. CIRCUIT DESIGN 

In designing the mixer, because of its favorable 
circumstances of high linearity, good isolation and 
reduced even order distortion, the core of mixer 
supported as double balanced Gilbert mixer. The 
fundamental structure of double balance CMOS 
Gilbert cell mixer can be separated in three sections as 
output load stage, LO  stage and RF stage as appeared 
in Figure 1.

Figure 1. Conventional double balanced Gilbert mixer [12] 

In gilbert mixer, RF transistors are worked in 
saturation region and LO transistors are worked at 
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I. INTRODUCTION

An innumerable application of wireless sensor network 

in the field of cell phones, health-care, environmental 

monitoring, agriculture, industries requires a high speed & 

long battery life circuit at the wireless sensing node. In 

recent year, shrinking of channel length in standard CMOS 

technology, which do not only reduce maximum voltage 

supply, but also reduce the conversion loss and power 

consumption. The shrinkage of the channel length degrades

the performance in term of velocity saturation, higher 

output conductance, high mobility and high transit 

frequency (fT).

The degradation in different parameter mention above 

can be traded with low power consumption with high 

bandwidth. These trade off first given in [1]-[3] followed 

by[4] in which an extended biasing metric shows the 

common effect of gain(gm/gds), transit frequency(ft), 

efficiency(gm/id). It is suitable for designing of low power 

low voltage ultra-wideband low noise amplifier (LNA). 

The LNA is the first active component of front end 

circuit at the receiver side. To design an LNA with wide 

band input matching, high gain, low noise figure and high 

linearity, a large amount of   power is  required therefore    

LNA  is a most power hungry block. So it becomes a

challenging research topic to design a low-power, low-

voltage LNA with above specification. There are a lot of 

well known topologies to design an LNA [5].-[6] Fig.1

shows a distributed architecture in which external inductor

(Lg) with internal parasitic capacitance (Cgs) resonate at 

operating frequency that provide very high bandwidth. But 

due to large no of transistors, it suffers with high power 

consumption and large chip area.

Fig. 1: Distributed Amplifier 

Another approach is common gate as shown in Fig.2 in 

which total input impedence (Zin ) seen from the source 

terminal  is equal to  1/gm . so a wideband input matching 

50 ohm can be achieved by   20mS   transconductance but 

it limits the noise figure and gain.[7] 

Fig. 2: Common gate Amplifier 

Minimum noise figure (NF) =1                 (1)

where and  

do

m

g

g

So noise figure still remains high because of the boundation 

in the constant gm during wideband input matching. 

Fig 3: oise ancellation tructure
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Abstract—

This paper describes the implementation and analysis of different 

low power reduction techniques in charge transfer sense 

amplifier based on 90nm CMOS technology. The charge transfer 

sense amplifier has been characterized to find out their 

performance in terms of power dissipation. The Forced Stack 

technique shows a good improvement in leakage power 

dissipation of about 23.82 W as compared to Sleepy Stack

(41.313 W), Variable Body Biasing (38.805 W) and Footer 

Stack (29.947 W) techniques. It has been also observed that the 

CTSA shows an overall reduction in leakage power dissipation 

up to 35.014 W.

Keywords— Sense amplifier, leakage power dissipation, 

CTSA(charge transfer sense amplifier).

I. INTRODUCTION    

Sense Amplifier is one of the important parts of CMOS 
memory as it sense or detects stored data from read selected

memory and also affects both memory access time and overall 

memory power dissipation [1]. The conventional sense 

amplifiers [2] require a minimum amount of differential 

voltage on its bit-lines for their consistent operation. The time 

required to develop this differential voltage is basically 

depend on bit-line capacitance. This large bit-line capacitance 

makes memory slower which results in more power 

dissipation. Therefore, it is very essential for the sense 

amplifiers to operate fast with consuming the minimum 

amount of power [3]. It can be done by focus on diminishing 

the bit-line swing to reduce both the delay and energy 

involved in charging and discharging the bit-lines. 

In proposed work, low power reduction techniques such as 

forced stack, sleepy stack, variable body biasing and footer 

stack technique [4] have been implemented to minimize 

leakage power dissipation in charge transfer sense amplifier.

II. IMPLEMENTATION OF LOW POWER REDUCTION 

TECHNIQUES

Deepak et al. [6] reported total power dissipation of 2396 W 

in charge transfer sense amplifier. They have also reported the 

implementation of low power reduction techniques in charge 

transfer sense amplifier. J. C. Park et al. [7] reported the 

sleepy stack reduction in leakage power. In this work, we have 

employed the basic Charge Transfer Sense Amplifier (CTSA)

[5] ckt as shown in Fig. 1 and implemented various low power 

reduction techniques [4].

Fig.1 Schematic of Diffrential Charge Transfer Sense

Amplifier (CTSA)

A.  Sleep Transistor Technique:

      
Fig. 2: Schematic of Sleep transistor technique
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Abstract-In this Paper different SRAM (Static Random 
Access Memories) cells are studied and compared w.r.t. their 
power dissipations and current leakage. These different studied 
structures are also compared with a normal 6-T SRAM cell, 
which is simulated under 180nm technology. As per outlooks 
some of the studied improved structures have less power 
consumptions then the regular 6-T SRAM cell. The static energy 
drop is clear but this also displays that it didn't came down as per 
expectation level. The possible causes are diverse, nevertheless, it 
is agreed that the other factors cause increment in dynamic 
leakage energy, which possibly is a reason for such results. 
However there is some work done in such case also, that has been 
discussed in later half of the paper. The total reduction in 
dissipation for the studied techniques was found to be in the 
range of35%-66% approximately. 

Keywords: CMOS, SRAM Cell, Low Power, Leakage Current, 
Static Power, Dynamic Power 

l. INTRODUCTION 

The ITRS report suggests that the gate oxide thickness for 
CMOS circuits is expected to be as low as 0.5nm in future 
technology. The gate leakage current is an important factor, as 
far as nanometre technology is concerned. Also it is evident 
that the Gate Leakage current increases exponentially not 
linearly as we reduce the t0 x The gate tunnelling current 
increases sharply with the change (reduction) in technology 
somewhere 100 times to subthreshold current.[2] Hence before 
reviewing the circuits which reduce the gate tunnelling current 
it is important to understand the factors which are behind the 
increment in tunnelling current. Firstly the subthreshold 
current because of low threshold voltage, the gate leakage due 
to very thin gate oxides, & tunnelling leakage due to heavily
doped profile. Now the factors that impact tunnelling current 
heavily are, gate to source and gate to drain overlap currents, 
direct tunnelling current which is also known as gate to 
channel current and gate to substrate current. 

The techniques described and compared here use various 
methods for reducing these current leakage factors e.g using 
PMOS instead of NMOS which has lower leakage in the 
regime of inversion [2]. Or it can be reducing the single rail to 
reduce subthreshold current, which exploits the decreased 
drain induced barrier lowering effect [3]. Another 
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Described way is to assign the dual threshold voltage to 
reduce the leakage. The method also deploys a scheme of 
maintaining a fixed distance of SRAM cell from sense 
amplifier block and decoder. This can reduce the static noise 
margins also without the significant change in 6-T cell 
structure [4]. Another improvement in this was studied when 
the dual tox was used with dual threshold. The method also 
proposes that there will be no delay or area overhead by using 
this technique. [5]. 8-T SRAM cell was used in one of the 
techniques instead of 6-T. it was observed that this topology 
increases cell stability but also increments the bit line Noise. In 
section II we have described the different techniques which are 
to be compared. Also in section Ill the various comparisons 
have been made w.r.t. the basic 6-T SRAM cell designed. The 
conclusion and discussion of future work has been explained 
in section IV. 

11. REVIEW OF ST UDIED WORK 

In this section we will reconnoitre the techniques which are 
previously proposed for the reduction of leakage current in 
SRAM cell. In [2] there are two low gate leakage SRAM cell 
structures. The first is IWL VC (Improved Word line Voltage 
Control) SRAM cell. Looking at this circuit carefully, we find 
that, there are two transistors NC1 and NC2, which are required 
to provide different ground levels to the memory cell in active 
and idle mode. The positive voltage reduces the gate leakage but 
damages the read and write performance of the cell. Then a pass 
transistor P3 is joined with SRAM cell which completes IWL VC 
circuit. It is clear that this will reduce the gate voltage ofN3 and 
N4. Hence the reduction will take place in gate tunnelling and 
sub threshold leakage current in idle mode. As far as working in 
active mode is concerned there is no change as in the working of 
6-T SRAM cell as shown in figure 1 [2] . However while working 
with idle mode gate currents ofN3 and N4 are lowered. Also the 
power consumption by three transistors is not significant. It takes 
only 4% extra static power if we compare with a normal 128 
SRAM cells. The second circuit is PP-SRAM (PMOS Pass 
Transistor SRAM) as shown in figure 2 [2] in this the P5 and P6 
are deployed in place ofNCl and NC2. The P3 is removed. This 
reduces the gate leakage substantially. In order to decrease sub 
threshold leakage the PMOS with high threshold is used. 
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Abstract—In this work a high speed, power efficient successive
approximation register (SAR) analog to digital converter (ADC)
is designed using 90nm CMOS technology. Double tail dynamic
latched comparator is used instead of conventional comparator
which shows the significant reduction in power consumption and
increases in the device speed. The simulation results indicate the
suitability of the proposed novel structure with 3.933Watt power
consumption (24.61% Power saving) and 250MHz sampling
frequency for replacing the conventional SAR ADC CMOS
structure.

keywords- SAR, CMOS, ADC, Comparator ,Power dissipa-

tion.

I. INTRODUCTION

In modern mixed signal designing data converters are im-

portant building block. Data converter circuit acts as a bridge

between digital domain and analog domain. As digital systems

are superior to analog systems, they help in improving the

performance of the modern electronic system. Real world

signals are analog in nature, therefore an analog to digital

converter (ADC) is required to solve this problem. Out of

the various architectures present, successive approximation

register (SAR) architecture is the best due to its low power

requirement, medium speed, moderate resolution and low

supply voltage requirement [1].This proposed architecture is

completely op-amp free architecture and it mainly consist a

digital circuit and double tail latched comparator. SAR ADC

does not require high gain bandwidth product op-amp because

op-amp consume large amount of power and suffers various

short channel effect low power systems.

In SAR ADC, only comparator and digital to analog con-

verter (DAC) needs analog design consideration and rest of

all are in digital domain. The SAR ADC has good power

efficiency and provides balance between speed, power and

area [2]. SAR architecture majorly uses ADC architecture, it

can achieve more than 150MS/s sampling frequency with 8-bit

of resolution. The SAR ADC architecture is most demanding

ADC in low power and high speed applications [3].

In this paper the architecture designing of SAR ADCs

sub blocks have been done in various ways, which consume

low power and provide good speed, that design would be

considered in proposed SAR ADC in section II, section III

represents simulation results of the different sub-blocks of

SAR ADC and finally conclusion is written in section IV.

II. ARCHITECTURE OF SAR ADC

The architecture of 8-bit high speed SAR ADC is shown

in figure (1), it consist a sample and hold circuit, DAC, SAR

logic and comparator. The SAR ADC provides a digital code

equivalent to input signal using binary search algorithm. In

this system, input signal is first applied to sample and hold

circuit. This sampled analog signal is input to the comparator

which compares weather input signal is higher or lower than

output of the DAC and provides the one digital bit to the SAR

logic that provide corresponding code that feeds to the DAC

input ports. The process of comparison will continue until all

the bits of DAC are decided as per the operation.

Fig. 1. Block Diagram of SAR ADC

A. Sample and Hold Circuit :

Several sample and hold circuit design are available in

electronic industries, the high speed and low power sample

and hold circuit shown in figure (2). It contains only a MOS

as a switch which is driven by a clock signal and capacitor also

known as holding capacitor. When the clock signal goes high,

the switch is ON which sample the input signal and when the

clock signal goes low the switch is OFF and capacitor holds

the sample value and maintain constant until the next clock
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Dual Band Compact Antenna with Series of 
Hexagonal Cut and Coupling Structure for Isolation 

Enhancement 
Sanjay Chouhan1, Manish Gupta2, Debendra Kumar Panda3  

Amity University Gwalior1, 2, Medicaps University Indore3  
 
 

Abstract— The paper presented a design of 2X1 antenna for 
dual band WLAN application with coupling element to improve 
the mutual coupling. Coupling structure is located between two 
patch antennas. The designed structure is consisting of a series of 
hexagonal cut to shrink the size of the patch antenna. A proposed 
coupling structure is used to improve the value isolation between 
two closely placed antenna elements. The 2x1 MIMO antennas 
for the frequency band 2.4 GHz and 5.2 GHz is presented and 
simulated with coupling and without coupling element.  The 
proposed design uses a FR-4 material with the height 1.524 mm. 
The size of the single patch antenna is 16 X16 mm.  Simulation 
result presented the improvement in isolation from without 
coupling elements to with coupling element. 15dB and 2 dB 
isolation improvement found with coupling element for 
frequency band 2.4 GHz and 5.2 GHz correspondingly. 

Keywords— MIMO; ECC; Isolation; VSWR; CST. 

I. INTRODUCTION 
 
High data rate transfer and more bandwidth are primary issues 
for the present wireless communication system. All new 
generation system is shifting towards multiple transmitter and 
receiver antenna from the single antenna system. Nowadays 
devices are very compact so placing of multiple antennas in a 
small device is a challenging job. The MIMO is the techniques 
which not only improve the capacity of the system, but also 
increase the bandwidth, gain and diversity [1]. The designed 
system used two element antenna for producing high data rate. 
The main aim of any decoupling network is to produce 
optimum isolation characteristics for antenna array. The 
radiation characteristics discussed and represented for antenna 
array. The coupling network produced good isolation with 
proper impedance matching [2]. An antenna for 2.4 GHz 
WLAN application using meandering structure proposed using 
two small L type strip to overcome the problem of coupling. 
Optimum bandwidth and isolation achieved [3]. Orthogonal 
polarization is achieved for UWB application. Slot antenna 
presented for increased bandwidth. The isolation and 
impedance can be controlled by creating slots. Proposed 
antenna is useful for UWB, RADAR and medical imaging 
purposes [4].  
 
To achieve higher bandwidth, reconfigurable antenna is 
proposed. The antenna is designed using FR4 substrate and 
performance of antenna is calculated by measuring the value 
of S-parameter, voltage standing wave ration, total active 
reflection coefficient and ECC [5]. Antenna proposed for 5 

GHz frequency achieved better efficiency; greater than 60 % 
with the value of gain is 3dbi. The isolation of any antenna can 
be measured by value of envelop correlation coefficient [6]. 
Long term evolution antenna proposed using multiple inputs, 
multiple output technique. Proposed structure produced better 
value of isolation and ECC [7]. Printed four elements 
wideband antenna described for MIMO with good isolation 
characteristics. Capacity and radiation pattern presented and 
discussed for MIMO and achieved good value of ECC 
0.001[8]. Three patch antennas implemented using a triangular 
shape structure for frequency band 2.65 GHz using MIMO 
technique. Shape of proposed antenna increased the diversity 
gain and efficiency with low value of ECC [9]. The antenna 
proposed for USB dongle application and a coupling structure 
sandwiched between antennas to improve the performance of 
antenna [10].  An antenna designed for Non Line of sight 
application to overcome the effect of fading [11]. Two 
element patch antenna discussed for 5.4 GHz with and without 
isolation element and found good isolation improvement 
between two elements by using diamond shape isolation 
structure and modified ground [12]. Two element cavity 
backed slot (CBS) based novel design used to improve the 
isolation [13].  Antenna array using multiple input multiple 
output presented for dual band application. By inserting a stub 
between two antenna elements the value of isolation and 
matching can be improved. The paper presented for frequency 
band 2.4 and 5.8 GHz [14]. Antenna implemented for wireless 
broadband and WiMax application which cover 2.3 GHz band. 
Proposed design produced Omni directional pattern [15]. 
 
Section II contains the design of two element compact antenna 
and simulation result. The ground structure and slotting 
geometry presented for compactness. The same, two element 
structure with coupling network and simulation result 
presented in section III. The result of, with coupling and 
without coupling element is reported in section IV. Section V 
include conclusion of designing of antenna structure. 
 
II. PROPOSED DESIGN WITHOUT ISOLATION 

STRUCTURE 
 

Figure 1.1 presented the design structure front view and back 
view. Series of hexagonal cut used to increase the 
compactness. With the help of ground slot frequency can be 
shift.  
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Stabilization of Sliding Mode Controller for 
Uncertain Discrete-Time-Delayed Nonlinear 

Systems using Descriptor Approach 
 

Anshu Chaudhari, Vinay Kumar Deolia, Vishal Goyal 
Department of Electronics and Communication Engineering, G.L.A. University, Mathura, India 

 
 

Abstract: Control of nonlinear systems is vital due to 
wide range of their application. As it is obvious that the 
minimum requirement in any control system is the 
stability, however the proof of stability is not trivial in 
case of the nonlinear control  systems. One of the best 
nonlinear control techniques is sliding mode control by 
applying a descriptor model transformation for bounding 
cross terms. Descriptor approach in sliding mode 
controller design for uncertain discrete time delayed 
nonlinear system is investigated in this paper. 
 
Key words: Nonlinear system, sliding mode control, 
descriptor system approach.  
 
 

I. INTRODUCTION 
Time delay always reduces the stability of a 

system, often appears in most of the engineering 
systems, such as control system, aircraft stabilization, 
nuclear reactors, automotive systems etc. Since time 
delays are common source of instability, many 
researchers study the absolute stability of control 
system [1]-[2]. Depending upon the area of 
application, considerable attention has been given to 
control synthesis and stabilization of discrete time 
varying delayed systems [3]. Stability analysis of delay 
dependent systems with different control approaches 
have been well documented in [4]-[5] and the 
references therein, provide sufficient conditions for the 
asymptotic stability of the time delay system.  

Sliding mode control (SMC) originated in 
Soviet Union somewhere in the late 1950’s, but was 
not published outside the Soviet Union until the 
publications [6]-[7] as a variable structure control 
system [8]-[9]. The main advantage of SMC is the 
robustness to unknown disturbances [10]. Moreover 
the dynamics of the nonlinear system is altered 
according to the application of a high frequency 
switching control. On the sliding mode plane, the SMC 
has attractive features to keep systems insensitive to 
the parameter uncertainties and external disturbances 
[11]. 

The problem of stability analysis and 
controller synthesis has been extensively investigated 
in recent years for uncertain system with time varying 
delays [12]-[14]. One of the most popular methods for 
solving this problem is the Lyapunov based approach. 
However, the traditional quadratic stability analysis, 
especially in case of uncertainty with time varying 
delays, usually leads to conservative results. To 

overcome this drawback, Parametric Dependent 
Lyapunov Function (PDLFs) was proposed [15]. 
Generally the stability conditions were formulated 
based on the linear matrix inequality [LMIs], less 
conservative as compare to Parametric Independent 
Lyapunov Functions. 

The LMI based approach has become a 
powerful tool in the analysis and designing of the 
uncertain system by introducing a new slack variable, a 
new LMI condition for stability of descrete system 
proposed [16]. Accordingly, because of there is a kind 
of decoupling between the Lyapunov and system 
matrices, the controller synthesis condition can easily 
be adapted.  

Recently a new extension was proposed for 
stability analysis and controller synthesis by descriptor 
system approach, which was initially introduce by 
E.Fridman to study the H control of linear time 
delay system [17]. The two main advantages of this 
approach are as follows: First, can significantly reduce 
the conservatism by introducing some slack variables. 
Second, the problems related to the controller synthesis 
can be easily solved by applying this approach.  
Descriptor approach was applied to the system for 
stability analysis and control synthesis of linear system 
with time varying delays [18]. 

Devid G. Luenberger Provides a systematic 
way to generalize two important theories for descriptor 
system approach in 1997;  

 
1.1 DYNAMIC EQUATIONS IN DESCRIPTOR FORM  
 

According to this the dynamic phenomena 
represents a special version of complexity, where the 
variables describing a system at one particular time are 
interrelated in a different way with variables at other 
time [19]. 
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                     (1) 

)(ky = Descriptor vector for each    k= 0,1,2,.....p,                               
)(ku = Input vector for each    k= 0,1,2,.....p-1, 

kg =   function taking value in n-dimensional space.     
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Sliding Mode Control of Uncertain

Nonlinear Discrete Delayed Time System

Using Chebyshev Neural Network

Parmendra Singh, Vishal Goyal, Vinay Kumar Deolia

and Tripti Nath Sharma

Abstract This paper investigates a Chebyshev Neural Network (CNN) sliding

mode controller for stabilization of time-delayed version of system with uncertainty

and nonlinearity. The nonlinearity in the system is unknown but bounded and has

been approximated with the help of CNN. The input delay has been balanced and

further converted into regular form and the original system is converted into a

delayed free version with the help of Smith Predictor. Now, the predicted states of

the system and “Gao’s reaching law” are used to derive the robust control law.

Further, to prove the stability analysis Lyapunov–Krasovskii candidates has been

chosen according to the proposed system. A numerical example is provided to

illustrate the stability of the system in the presence of uncertainty, time delay and

nonlinearity.

Keywords Chebyshev neural network ⋅ Sliding mode control ⋅ Smith predictor

1 Introduction

The real-time dynamical systems are not easy to deal within the presence of

uncertainties, nonlinearity, disturbances and time delay. So, the dynamics of the

system has been affected by the uncertainties, nonlinearity and disturbances that

should be taken into account in the design of the controller as it degrade the system

performance and sometimes may tend the system towards instability. The uncer-

tainties and nonlinearity have been included in the real-world control systems due

to inaccuracy in modelling, errors in measurement and some unavoidable external

conditions. Another real-time problem that should also be taken into account is time

delay which can be frequently found in real physical systems such as biological

systems, aircrafts, rolling mills and economic systems and the main cause of time
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Abstraa- Tbe electric nbicle offering the better 
perfonnance as comt>3red to a n in ternal combustion engine. 
ln this context, electric vehicle power ed by the fuel cell is an 
interesting solution because oJ their higher cflicieocy and 
duo souo·ce of energy. Fuel cell is t>rovidiog the continuous 
power to the load, so it is necessa ry to provide the control 
s trategies for fuel cell system. Tiois paper presents two 
coutrol techniques for fuel celL First control technique is 
used for controlling rue fuel (H1 and (),) for controlling the 
fuel edt power. Second control t echnique is used to mnintain 
the constaor outvut voltage of tbe boost com•crtcr. The 
control technique have designed and implemented in 
MATL.AB/ imulink. T he performance of control technique is 
tested thr ough sin tuiation. S imulation results slao1~s tha t tlac 
proposed technique are suitable for perform:10ce of fud ceil 

KqwortlS-Boosl Com·erler; Dynamic Evolution 
Coutrullu; Fuel CeO; PI cuutrullu 

I. INTRODUCTION 

The fuel such as petrol, diesel and gasoline are very 
much essential for the IC engine. But with the use of these 
fuel pollution and green house gases arc produced, which 
is very dangerous to human li fe. So ''Electric Vehicle" is 
the another aspect to overcome these challenges. The 
electric vehicle is the vehjc)e in wnicb one or more than 
one source is present [I, 2). 

Fuel cell is the clean source of energy because of its 
high promising performance and it does not produce any 
hannful gases. Fuel cell has been used as a main source of 
energy, which can supply the continuous power to the 
load. The devices which convert chemical energy to 
electrical energy through a chemical reaction is called as 
"fuel Cell" and the byproduct formed are heat and water if 
the hydrogen and oxygen is used as a reactant. There is no 
combuslioo in this process so no harmful gases are 
produced. A fuel cell produces electricity on change in 
demand continuously as long as the fuel and oxidants are 
supplied [3, 4). 

Fuel cell component includes anode, cathode, 
elecuolyte and catalyst layer. TI1e stack of fuel cell is 
connected in series and parallel to produce the desired 
voltage and current The anode and cathode contain a 
porous gas diffusion layer, usually made of high 
conduction material such ns graphite. The catalyst used in 
the fuel cell are nickel for high temperature fuel cell and 
plathtum for low temperature fuel cell to increase the r.ue 
of chemical reaction[S , 6]. 

978-1-4673-8587-!*'161$31.00 C2016 IEEE [1) 

There are many types of fuel cell such as direct 
methanol fuel cell (DMFC), Alkaline Electrol)1e Fuel Cell 
(AEFC), Phosphoric Acid Fuel Cell (PAFC), Molten 
Carbonate Fuel Cell (MCFC), Solid Oxide Fuel Cell 
(SOFC) and Proton E.xcbangc Membrane Fuel Cell 
(PEMFC). In which the fitel cell with most effective 
conversion of energy is PEMfC because of higher 
efficiency, operating temperature is low (SO"C-IUO"C) and 
no emission of harmful gases so it is eco- friendly with 
nature [7- 9]. 

Fuel cell is providing tbe continuous power to the 
load, so it is necessary to provide the control strategies for 
fuel cell. ln th is paper two control techniques are used. 
First control technique is used for controlling the flow rate 
of fuel in fuel cell, which is done by the use of a PI 
controller. Second control techniques are used for 
controlling the output power ofd1e fuel cell, which is done 
by the use of dynamic evolution controller. 

U. POWER MANAGEMENT SYSTEM 

The vehicle comprises of fuel cell have higher 
efficiency and low emission of harmful gases as compared 
to internal combustion engine. Generally fuel cell is using 
hydrogen and air as an input, which will help to reduce the 
usc of non renewable energy sources. The Boost converter 
is connected in between fuel cell and DC bus. The Fuel 
cell takes hydrogen from anode and oxygen from cathode, 
but with the change in load demand the fuel input to the 
fuel cell has to be controlled. So providing the control 
str.ltegies at the input is very much essential for the fuel 
cell. The controlling of fuel involves the controlling of 
hydrogen and oxygen with the help of PI controller. 
Figure. J shows the complete diagram of fuel cell wilb 
boost converter and dynan1ic evolution controller 

E'*'f- ~~dJ 

Fig. I: Dyl13mic E"olution Control for Fuel Cell 

The controlling strategy is implemented in 
Matlab!simulink 20 13a. In which the reference value of89 
is taken which is compare by the fuel cell output current, 
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Abltrm:t-Tiae electric vehicle offering the betl~r 

Jlerformancc :ts comtmrcd to :m internal combustion engine. 
In this context, electric vehicle powered by the fuel cell is au 
interesting solution because of their higher efficiency nud 
clean source of energy. Fuel cell is providing continuous 
power to the load, so it is necessary to providing control 
strategies to fuel cell. Titis paper presents control strategies 
for fuel cell. The PI controller controls the fuel of fuel (H2 
and 02) ro,. constant power OJH!r:ttion of fuel cell. TI1e output 
voltage of boost couverter is controlled with the bcltl of 
sliding mode controller. The controller was design ed and 
implemented in lVL'\TLAB/Simulink. The perfonnance of 
control technique is tested through simulation. Simulation 
results show that the proposed technique is suitable for 
performance of fuel cell. 

Keywords-B()()St Converter; F11d Cell; Sliding M(J(/c 
Controller 

I. lNrRODUCTlON 

1ne fuel such as petrol, diesel and gasoline arc very 
much essential for the IC engine. But \vith the use of these 
fuels pollution and gteenhouse gases are produced, which 
is very dangerous to human life. So "Electric Vehicle" is 
anotl1er aspect to overcome these challenges. The electric 
vehicle is the vehicle in which one or more than one 
source are present[ I ,2]. 

Fuel cell is the clean source of energy because of its 
high promising performance and it does not produce any 
hannful gases. Fuel cell is used as a main sou(ce of 
energy, which is supplying the COiltinuous power to tbe 
load. The devices which convert chemical energy into 
electrical encrg)' is known as "Fuel Cell" and the 
byproduct formed are heat and water if the hydrogen and 
oxygen is used as a reactant. TI1ere is no combustion in 
this process so no harmful gases are produced. A fuel cell 
produces electricity on continuously change in load 
demand as the fm;l nnd oxidants are constnnt.[3 , 4]. 

Fuel c.-ell component includes anode, cathode, 
electrolyte and catalyst layer. The stack of fuel cell is 
conn::cted in series and parallel to produce the desired 
voltage and current. The anode and cathode. The anode 
and cathode contain a porous gas diffusion layer, us\•ally 
made of high conduction material such as graphite. The 
catalyst used in the fuel cell arc nickel for high 
temperature fuel cell and platinum for low temperatw·e 
fuel cell to increase U1erate of chemical rcact.ion[S , 6]. 

978-1-4673-8587-9116/S31.00 e 20161EEE [11 

There are six types of fuel cell such as direct 
methanol fuel cell (Dl'vfFC), Alkaline Electrolyte Fuel Cell 
(AEFC), Phosphoric Acid Fuel Cell (PAFC), Molten 
Carbonate Fuel Cell (MCFC), Solid Oxide Fuel Cell 
(SOFC) and Proton Exchange Membrane fuel Cell 
(PEMFC). In which the fuel cell with most effective 
conversion of energy is PEMFC because of higher 
efficiency, operating temperature is low cso·c-Joo·q and 
no emission of hann ful gases so it is eco- friendly with 
nature[7 , 8]. 

The boost converter is connected in between fuel cell 
and de bus. The step up converter or boost converter is 
us~d where the output voltage is greater than input 
voltage. Many control strategies arc applied to the boost 
converter to achieve the smooth output voltage. Usually 
the boost converter is nonlinear nnd time varying, so linear 
control techniques are not best option for boost converter. 
Jn order to design the linear control teclmique using 
classical approadJ, a small signal model whidJ is derived 
by linearization around a precise operating point fran) 
state space average model. The controller based on these 
tcchniquL'S are simple to implement, however due to 
variation in system parameter, it is diflicult to account 
because of dependence of small signal model parameter 
on converter operating point[9 - 12). 

A control technique for boost converter is designed in 
such a way that it works proportionally as tl1c load 
changes, maintain stability during transient an.d provide 
faster response. Since switching converter constil1ltes a 
case of variable structure systems, then the possible option 
for controlling d1is kind of circuit is the use of sliding 
mode control technique. Due to having certain demerit 
associated with other type of controller, U1e sliding mode 
controller overcome and improves the deficiency 
associated with other controller based on small signal 
model. In order to obtain the desired response, the sliding 
mode control technique change the structure of the 
controller in response to tbe changing state of the system. 
This is realizes by the use of high speed S\vitching control 
forcing the trajectory of the system to move to and stay in 
the predetermined surface which is called sliding surface. 
The mode of the control system in the sliding surface is 
called as sliding mode. In sliding mode a system response 
remain utsem;ilive to the parameters and disturbances. 
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Abstract- Energy is considco·ed as 1\ rwime ugt.11t in the 
gcncn 1tiun of "o:alth and !I sigoific;wt factor in the economic 
de,•clopmcnt. The developme nt scale of any country is 
meliSurctl by few (lammders wnoog whlclt per cnpita energy 
consumption holds the most signific2nt. With the depletion of 
nonr enewable enu&'Y resources :md gn1wiug environmental 
concerns. it is expected tbllt solar energy i.e. a renewable 
energy suu•·ce is goiug to play 11 very signilica nt role in the 
future. Over tbe last three decades, a significant research un 
photovoliaic (PV) solar cells and modules h:tS been carded out. 
T oday, the electricity con,·crsion ef(icicncy of a silicon solar 
module availa ble under sta:odllrd tcsr condition (I(t)=lOOO 
Wltu2& T, = 25 °C) for conuuerciul application is about 12 %. 
More than 75% of the incoming solar energy is eitb~r ~cncctcd 
or converted into heal e:oergy. The abundant solar energy 
obtained from solar radiation can be utilized in the form of 
either thermal energy or electrical energy (DC) using 
photovoltaic (PV) modules. The efficiency of the I>V system is 
more scu.>ith ·e to the oper:lliug temperature. Tbe higher the 
operaliuf: umperature, lower is the electrical effi ciency a nd 
l'ice-vena. T!Je operating temperature of PY systems c.an be 
lowcn:tl by wilbdrawinglutilizing the thermal energy 
:.ssocioted with it. The theruaal energy associated with the PV 
module can be' carried away by flowing air below it. Tbis type 
of sys tem is known as hybrid pbot.m·ollaic tbenual (PV l') 
syslem. T be hybrid PVT sys tem llllows tile enhancement of the 
electr ic ill performance of PV by r~mo,·ing thermal energy and 
subsequently decreasing the operati ng temper.Jture. 

Standalone Photo , ·oltaic (Sl'V) systems has less ell'Ctlicat 
efficieoc> hence long payback period is obscrv~d. T he 
parameter performance ratio is usually employed for 
perform.1ncc of SPV >)'Stems. T I.Lis paper illust1-ates that both 
ty)les of energy are generated and by utilizing both types of 
energy, payback period can be reduced hence performance i~ 

improved. SPV system is mounted on root of administrative 
building of oi,·ersity. 1t has been observed improvement in 
an rage electric:~ I eniciency is 7.02%. 

Kcywurds- PV module, euergy ,performance, Rooftop. 

I INTRODUCTJON 

The consumption of energy is increasing day by day due 
to high demand . india's energy consumption has almosl 
doubled since 2000 and the potential for further rapid 
growth is cnormous.75% demand of Indian energy is met by 
fossil fuels the energy sector for 1.3 billion people is 
expanding quickly. lnilians use solid biomass for cooking. 

978-1-4673-8962-4/16/$31.00 020 16 IEEE 

D.S Chauhan 
GLA. University Mathura, 
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Government Engineer ing College Bikaner 
lndia 
Shakes200 1 @gmail.com 

The backbone o f Indian power sector is coal. which 
contributes in ma,ximum power generation. India has huge 
potential for renewable energy, aiming high in this area with 
a target to reach 175 GW installed renewable capacity by 
2022.Solar energy is the key to support the government's 
expansion plan [I ] . Figure 1 shows state wise target of 
harness ing elecUical energy from solar energy and Figure 2 
shows year wise target to achieve electrical enegry form PV. 
Inilian government has year wise and stale wise target 10 
100 GW from solar, o ut of which 40 GW form building 
integrated photovoltaic systems by 2022. 121. 

Fig. I : state wise target 
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Abstract-Cascade multilevel inverter is the best 
suituble topoloo.,y :unung the other multilevel iJlVC t1cr 
topologies in STAfCOM application d ue to its distinguished 
featuring like modularity in structur·e and feasibility ilt 
contt·ol design in t r rms of less switching lo scs and bel1et· nc 
output waveform quality. DC voi!Jige b:alancing and rencti\'C 
powc•· cornpensatiou at the poiot of commou couplin:: are tbe 
challcngio~; issues which may enhance the system superiority. 
ln this 11aper special attention is dedicntcd to incre:~se lite 
reliahility of the System by Jl i'CSenting the gencl':ll control 
des.ign for the system by which de link volt:tge bal1UJciJ1g and 
reactive power tompens:1tion tan be curried out by using the 
nine-Jt\'el cascade multilevel inverter as STA TCOJ\1. 
Computer based simulation result bas been carried out to 
\'erify tbe suveriority of t he system at different l o:ul 
conditions and fuulty condition . 

Keywords-Cascade Multilevel Inverter (Gill); Line to 
G'rouml (LG) Fault; Point of Common Coupling (PCC) 

I. INTRODUCTION 

The converter based FACTS controll\:1-s are used to 
provide continuous and precise power control which 
provide tenninal voltage regulation, control of reactive 
power flow in overhead lines and helps in power system 
stabilit) improvement [I). ST ATCOM is a very effective 
FACTS device to maintain good voltage regulation and to 
update the transient stability by exchanging the reactive 
power between STATCOM and the power network [2]. 

Mostly, Cascade multilevel converter is used as a 
STATCOM because it gets appreciation over the other 
multilevel topologies like diode clamped aJJd flying 
capacitor due to less number of circuit components used 
within it and it has a advantage of its modularity, 
availability, overall efficiency and high output waveform 
quality (3j-[4). TI1e greater switching repetition with 
flexibility in terms of trade ofT among harmonic 
performance, switching losses and voltage balancing make 
it possibh: by maximize the number of level of the output 
waveform. Cascade multilevel inverter has many 
ndvantages over the other multilevel inverter topologies in 
terms of switching losses, less component requirement attd 
less control complexity. Tile voltage unbalance condition 
that could appear on tl1e de side of different H bridge 
which can be avoided by active power balancing absorbed 
by each H bridge to make it equal to Ute power losses of 
each H bridge (5]. To compensate the reactive power, its 
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reference value is determined \\oith regard to the grid 
voltage. However the value of active power that has to be 
flowed to the STATCOM is calculated from the difference 
between tltc de-link voltages and the reference voltage. 

To improve the dynamic performance of system, 
appropriate controller design and selection of modulation 
strategy have an important role which may balance the de 
link voltage and track the reactive power in a required 
mam1er. Figure I shows the configuration of three phase 
cascade multilevel inverter based STATCOM system. 
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Ftg. t : Configuration ofCHB Based STATCOM 

Jl. D C VOLTAGE BALANC!l\G 

To increase the feasibi lity and modularity of the 
system, cascade multilevel inverter with separated de 
capacitor are used in STATCOM application but the de 
voltage unbalancing condition occurs due lo the internal 
losses :tssociated with CMI. To avoid nonessential 
condition like over voltage at any particular link, non 
unifomJ voltage stress across semiconductor switches and 
poor waveform quality, de voltage balancing is necessary. 
11\is de voltage balancing can be achieved by creating a 
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Boost Control for PV Applications using 
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Abstract-Tbis paper is composed of sl udy of operation of 
lwp.:dunce ource lmerlcr (Z.SI) 2ntl its steady stale a nalysis 
und~o· dill'crenl operating conditions. O ulpol voltage of Z.SI 
depemls on boot-through control method applied to geoer:uc 
11ulscs pro,•idcd to semiconductor switches. Among different 
onctbods, simple buost control technique, being mo 1 

uncomplicated is implemented here. As dl'-inpul from olar 
pwel is not constant, voltage boosting aod opemtion of 
eonveo1er us ZSI is o«dcd only if the input from p:wcl is lon 
else il win p<.rform normal PWM i"'·eo1cr act.ioo. Thus, 

, constant AC-iupply can be maintained by switching bctn•ecn 
shoot-through ond non-shoot through modes. A Yirtuol model 
of simple boost control ZSl is built using 
1\IA 1 LAll/SIMULI:-IK and results uc analyzed for both 
condilious . 

K<y orortb-lmpedance Sou reo: Jnvertcr(ZS.t),sboot-lhl'ough, 
boost control, PV mod ole. 

I. INfRODUCTION 

The ascendance of PV among renewable energy 
technolo&ies is because of its fe:tturcs- noiseless, non-toxic 
emission, simpler operation and maintenance as compared 
with other t•:chnologies. The utilization of renewable energy 
for dilTerent applications like ventilation, heating and 
HV AC has activated due to rise in demand of electricity 
peak load.' India's lo~ion between tropic of cancer and 
equmur allows India to huvc huge solar potential with 
annual temperature ranging from 25-27.5 degree Celsius [1]. 
lncrea:;ing prosperity 3/\d growing rate of urbanization has 
resulted in increased energy demand that prompted the 
country's eflorts in adopting renewable c:ncrgy power 
generation. 

A grid connected inverter along with PV module forms 
an AC module. PV systems are advantageous because of 
modularity feature and this allows to increase installed 
po\\~:r ea3ily. And by implementing MPPT to each PV 
module, problems due to panial shading and panel 

TABLE l COliTRIBtiTlO~ Of R.E.'~EWABlE ENERGY IN TOTAL 
INS'rAU.EO CAPACITY 

\'<:or Contribution o( reoewubte ~'l!Y in tolllllC 

2002 0.34GW(2% out of 17GW) 

2014 31.7GW(12.5% out of250GW) 

2016 44.812GW(14.7% out of304.76G\V) 

2022(estimated) 175GW 
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Figure l Duo step a1111llgement 

Foeun: 2. Si~ step :unngcment 

mismatching can be reduced. Efficient and reliable operation 
throughout the lifetime is the major need within the AC 
module [4]. There are many diffcrem arrangements fo r AC 
module that have been presented in 15], [6]. Low output 
voltage of PV module is needed to be boosted so as to 
interface with grid. Transfonner use is widespread for this 
purpose. But transformer-less topologies are prefcrr~d in 
terms of higl1 efficiency. light weight and less cost when 
compared to isolated inverters [7] . In duo step arrangement, 
first the low output of PV module is increased by a boosting 
circuit then the boosted output is inverted to AC for thrt:e 
phase lone!. Dut this arrangement was bull..')' and requires too 
many semiconductor switches that are prone to add 
harmonics in output. Th<.'TI, the concept of replacing the 
boost converter by a simple tv.o-port impedance network 
was introduced [8]. 

II. IMPEDANCE SOURCE INVERTER 

In duo step WTangement, boosting Md uw~ion were 
in two separate steps but Z-source inverter performs both of 
these fWJctions simultaneously in single step. Thus ZSI 
excludes the limitations of conventional duo step topology. 
Due to the problems in VSl and CSI like output voltage 
limited to a range, necessity of dead time and overlap time 
between gating on of switches to prevent short-circuit of 
devices and open-circtiil of inductor L9]. To nullify these 
problems ZSI are employed. It has both buck and boost 
potentiality without any presence of transformer. 

1967 
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Atmma- For improving dyu11mic resJ•ouse of grid 
connected photovoll nic systems voll:1ge soun:c io,·erter· an~ 
operating in inner voll:ige and current cootr·ol loop. This 
11aper prtsents, 11. control technique for- tl1r-ee phAse grid 
connected photovo!taic system. Two stage power 
conditioning units has been used for system interfacing. First 
stage comprises of DC/DC converter and DC/AC conversion 
is done by l'oltnge source inverter in second stage. Adapti>·c 
Fuuy Logic Coutr·ol!er {AFLC) maximum p01ver point 
trncki.ng (I'ID'P'J) is proposed to achieve m:uimnn1 power 
110int O]lcnllion. Using direct nod quadroture n:tis voltage 
:wd current contr-ol voltage sour-ce io\'Crter provides nc 
l'ollage by DC/DC boost couvcrtc:r outpu1 and total harrnor1ic 
dis tortion (THO) is controlled as J>e•· LEEE Staud:u-d 929-
2000. Finally, l\1ATL.4.B/Siruulation Is cat-ricd out to coulinu 
system OJicration and results. 

Keyll'onls: Photovo/Jaic Syst@IS (PV5), Utility Grid (UG), 
Poilll of Common Couplilrg (PCC), Volluge !WurCJ! Inverter 
(VSJ), Adnpli•·e Fuu.y Logic Control (A.FLC}, Mem/Jerslrip 
Function (MF), DireCI Axis (d), Quadrature Axis (1/), Total 
Hannonic Distortion (THD) 

I. INTRODUCTION 

In current scenario, the research and development 
work is in tht area of solar irradiance have made PVS 
popular and a feasible alternative resource and having 
effective solution regarding the environmental problems. 
Grid connected PVS gained more attention and popularity 
as the demand of eleclricity in day to day life is increasing 
rapidly due tO modern civilization. 

There are two topology which are widely used to 
interface PVS to grid; single stage and two stage PVS. In 
single stage PVS the grid tied inverter is required to 
control its parameters like output current, output voltage 
etc. and harmonics mitigation is done by using shunt 
active fittl!rs. A !though, single stage remains cheaper but 
its computational complicity gets increases (1 ],[5]. 

A two stage PVS, having separate stages for 
controlling de/de converter by using MPPT algorithm and 
grid connected inverter by controlled pulses. 'Chis 
topology has less computational complicity. AFLC 
technique easily. handles non linarites and is robust in 
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variable environmental condition. 1hrec phase three leg 
twelve pulse inverter is used in addition with RLC filter 
and its switching is control by controlling direct a;..:is and 
quadrature a'tis voltage and current using discrete PI 
controller for maintaining synchronization with grid 
[2].[3]. 

Tiu: paper is categorized intO foliO\\ing SeCtions; 
Section 11 presents U1e system details (DC/DC boost 
converter, Adaptive fuzzy Logic Control for maximwn 
power point tracking and Voltage Source Inverter control). 
Model simulation and results arc discussed in Section ID 
and final conclusion has been madt in Section V. 

II. SYSTEM DETAJLS 

The grid connected PVS schematic diagram is shown 
in fig. I. The overall system comprises of !.2KW PVS, 
DC/DC boost converter, three level three phase and twelve 
pulse voltage source inverter, RLC filter, PV interfaced 
transformer and utility grid. The advantage of PV 
interfaced transformer can be sununarised as [2]: 

Matches voltage output of inverter with grid by 
providing suitable taps. 

• Injection of DC current into the grid is prevented 
by using suitable galvanic isolation between grid 
and PVS, and 
Ham1onics of inverter injccted currents are 
filtered. 

Fig. 1: The Schematic Diagram ofGC PVS will• Control Blocks 
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An Adaptive Fuzzy Tuned PID Controller For The 
Pitch Control Of Wind Turbine In The Turbulent 

Winds 
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·a.L.A. University, Mathura, India. 
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Abxlrucl Adjw;ting the pitch angle of the blndcs pruvidcl> un 
eiTeclive nt1!311S of regulllt.iou or limiting turbine performance 
In strong wind speeds, In ense of above rated wind speed, large 
SClllc niod generators with variable pitch control usually uses 
PID contt·ol to maintain Its output power constant. However, 
as the ~elocity of the wind v:uies randomly on a daily and 
hourly basis, the simple PID controller can hardly achjcve 
satisfactory perfonnance, as at blgb speed, the relutionsbip 
bemccn pitch angle and wind speed is nonlinear. Tills research 
wurl< presents an adaptive F-PID conll'ollcr for the control of 
genen ted power from a var iable pitch variable speed wind 
turbine. Controller pectormance is c\'aluated on U1e 
MATLAU/SlMULlNK platform and compared with U>e 
perfonnancc or a PID coutroUer. ln this study a wind prome is 
developed by no au toregressin m oving a verngc (ARMA) 
model nod the results are validated to show that proposed F
I'U> ~"'utrollcr can effectively regulate the output power of 
wind turbi.ne in lhc turbulent wind speeds. 

Keywords- Fw:;zy Logic Controller, Adt1pti"e control, ll'iud 
turbine Control, F·PID corrtroller, Pi/ell controller, W.ECS. 

I. INTRODUCTION 

Consmntly rising need of energy cannot be fulfilled by 
the limited available fossil fuel resources moreover the 
environmental issues forced us to think beyond the 
conventional energy resources. Wind energy is the most 
mature technology in the field of renewable energy 
technologies and is easily available to all. Biggest market 
share in the wind turbine technology is of variable speed 
adjustable-pitch wind turbines, instead of constant speed 
lixe<l- pitch turbines and to extract Ll>e opliruurn power from 
these rurbines one has to use a sophisticuted controller 
Mujorily of wind turbines currently available in the market 
are Pitch control enabled. ln comparison to a fixed pitch 
rurbme, pitch controll~d systems of same mted power have 
lower turbine speed with regulated power at the gener:uor. 
V:u-iable speed mode requires a control technique to adjust 
the angular position of the rotor blades in.~talled on turbine 
wheel so that by adjusting the aerodynamic char:.cteristics 

of the wind turbines, the applied force and torque on the 
wind blades can be modified to extract the optimum power 
(6]. 

Researcher all around the globe had contributed a lot of 
work in this field and proposed some of the methods like: 
sliding mode fuzzy controller fll , Fuzzy controllers (2), 
single neuron controllers [3], MRAC controUers [4] and so 
on these approaches shows good performances in thci r 
prototypes but only few are used in servo pitch conrrol 
applications. 1n this paper n self learning Fuzzy plus PID 
controller is proposed whose PfD parameters are attuned 
online. 

Moreover the wind velocity profile is not a constant 
one, it varies in considerable amount and has a stochastic 
nature, In such a situation, for the stable operation of wind 
tllrbi.ne and to reduce wear and tear losses it requires a 
robust pitch control system which can extract the power 
from wind at wind speeds less than the rated wind speed 
following the MPPT mode. For the wind speed above the 
rated speed, it can adjust lhe pitcb angle position of turbine 
blades to shed off the exu·a stress on the turbine structttre 
ch:lngcs to improve the flexibility of drive system. 

IT. CONTROLLER DESIGN 

A. PID Controller Design 

Three Term or Pill (Proportional plus Integral plus 
Derivative) controller are commercially successful and are 
widely used as conrrollers of first choice in industries. PlD 
control structure is simple and robust structure which can be 
emplo)•ed even in complex systems. 
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Abstract-As per tho experience of restructuring trend in many 
places of tbe world, the reform and restructuring Jlrocc;,.s in 
Jndian electricity sector is going on since 1992. To f:1cilitate 
competition wherever feasible, efforts are being made. This paper 
presents current scenario of eledricity sector in India and 
emphasizes the recent strategies and policits mode by 
Government of India toward·s restructuring. With varying degree 
of success, various stales of India have implemented sever~ I key 
elcmeots of the reform progrnm. The model for UPPCL 
~estructuring is proposed. This model can be adopted ~~ nalional 

'-·· level with suitable ruodific:~tions, if needed. • 

l11dex Tums-Electricity Act 2003, Dere.gul:ltion, Distribution, 
Gener:ttion, Open Access, Power Sector Reforms, Regul3tory Co
mmission, Restrocturiog, Transmission. 

ABT 
AT&C 
BEE 
CAGR 
CEA 
CERC 
CPGs 
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DDG 
Discos 
DSM 
'"'~S 

'-'en cos 
Go I 
wn 
lEA 
IPPs 
ISO 
LI 
LTOA 
MoP 
MRR 

MRS 
MTOA 
NEEPCO 
NETA 

NOMENCLA HJRE 

Availability Based Tariff 
Aggregate Technical and Commercial 
Bureau of Energy Efficiency 
Compound Annual Growth Rate 
Central Electr(city Authority 
Central Electricity Regulatory Commission 
Captive Power Generations 
Central Transmission Utility 
Decentralized Distributed Generation 
Distribution Companies 
-Demand Side Management 
E~pected Nodal Must Run Share 
Generation Companies 
Government of India 
Herfmdahl-Hirschrnan Index 
International Energy Agency 
l.udependeut Power Producers 
It1dependent System Operalor 
Lerner Index 
Long Term Open Access 
Ministry of Power 
Must Run Ratio 

Must Run Share 
Mediwn Term Open Access 
North Eastern Electric Power Corporation 
New EleC!ficity Trading Arrangement 

NHPC 

NMRS 
NTPC 
OA 
PFC 
PGCIL 
PMUs 
POSOCO 

PSUs 
PX 
RE 
REBs 
REMC 
RLDC 
sc 
SEBs 
SERCs 
SLDC 
STOA 
STU 
Transco 
T&D 
TSO 
Ul 
WAMS 

National Hydroelectric Power Corporation 

Nodal Must Run Share 
National Thermal Power Corooration 
Open Access • 
Power Finance Corporation 
Power Grid Corporation of India Limited 
Phasor Measurement Units 

Power System Operation Corporation 
Limited 
Public Sector Undertakings 
Power Exchange 
Renewable Energy 
Regional Electricity Boards 
Renewable Energy Management Centre's 
Regional Load Dispatch Centre 
Scheduling Coordinator 
Srate Eiectricity"Boards 
State Eleetricity Regulatory Commissions 
State Load Dispatch Centre 
Short Term Open Access 
State Transmission Utilities 
Transmission Company 
Transmission and Distribution 
Transmission System Operator 
Unscheduled Interchange 
Wide Area Measurement System 

I. INTRODUCTION 

Eleclricity has become a part of our existence. Moreover, 
development and economic growth of the country 
significantly depends on availability of electric energy at 

economical prices. lt is a reat time commodity being produced 
and consumed instantly. Due to increasing demand of 

electricity, power sil.\lation in 1ndia is not up to the mark yet. 
There is a shortage of electricity. ln India, the electricity sector 
is mainly governed by the MoP. Electricity sector has three 
major pillars (generation, transmission, and distribution). The 
generation is mainly divided into three sectors like cenlrd~ state, 
and private sector. Central sector or PSUs involved in tbe 
generation of electricity include NHPC, :NTPC, and NPCIL. 
Various state level corporations (earlier name SEDs) are also 
involved in the generation and intra-state distribution of 
electricity. Other than PSUs and state level corporations, 
private sector enterprises also play a major role in generation, 
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Abstract- With the ad~·cnt of recent power scmitonductor 
de••icrs and various intel.ligcot control a lgorithms, inducliou 
motor (IM) can profu:iently be used for high pcrfonnnnec 
va.l'iablc speed drive application. The objective of this paper is to 
invutigate the transient pcrfom1ance of sciC-tUJJcd fUXLy (STF) 
and compare results with PI controlled torrent source inverter 
(CSI) fed IM drive. A self-tuned fuuy-lik~ FLC (STFFLC) is 
proposed here for the tw1iog of output normalization factor • 
SI'fFLC has two fuzzy controllers; one is used for system 
performance control and the other for output ~:ain control of the 
fio-st FLC. The transient perfor-mances of the CSI fed L\1 drive 
are im·estigated for different opeuling speed and load torque 
conditions using STFLC and PI in speed IOQJl and PI coutroll•r in 
current loop by simulating tile system with MATLAB codi11g. 

Keywords- Proportional Integral, STF, Artificial Intelligent 
{AI), Current Source lnvertu (CSI), Pulse IV'ulill Modulation 
(PIY.~l). 

I. fNTRODUCfiON 

The CSJ-fed IM drive is used in many industrial 
applications [1]. To control the speed of 1M motor, Drives uso 
mostly a voltage-source inverter (VS[). In terms of energy 
storage task which is more constructive and profitable in 
capncilors in comparison with inductors. The employment of 
VSI's may outcome in decreased drive durability due to the 
high dv/dt output voltage ofPWM inverter. A viable solution 
for this obstacle is the adoption of PWM -CSI. The CSI 
method bids various natuml advantages for exampl~.:- short 
circuit protection, low dv/ dt output voltage etc. [2-3).Till now 
different control strategies are employed to comrol the speed 
of JM. For high-power applications, a varioU$ level of CSI is 
proposed [4], in which the e;xcellent phase angles arc 
scrutinized for the reduction of various inverter current totnl 
hannonic distortions (THD). Power factor settlement scheme 
based on motor 11ux modification for a PWM CSR--CSI-fcd 
high-power motor-drive system has been scheduled in [5]. For 
a large-power CSI-fed IM drive, a de-link current denigration 
design is proposed in (6), which can adequately reduce the 
drive current rating and depreciate the losses on the 
semit:Onductor apparatus and the drive's de contact. A unique 
VSI and CSI fed IM drive is drafted in [7), which can be 
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Sultanpur, India 

mani_excel@yahoo.co.in 

applied for different kind of load like pump load, fan load, 
compressor load etc. Space-vector PWM CST fed IM drive 
scheme is pwposed in [8]. A novel hysteresis band current 
control CSI-fed induction motor drive is designed in [9], 
which offers the advantages of an ordinary hysteresis band 
current control. A new unique CST provided TM drive is 
proposed [10], which practices two exact multilevel inverters 
as an active filters, one at the input terminal and another at the 
motor terminals, with de bus as common in them. 

In this paper transient performance comparison of STF and 
PI controlled CSI fed IM drive is done. A STfFLC is 
proposed here for the tuning of output normalization factor. 
STFFLC has two fuzzy controllers; one is used for system 
performance control and the other for output gain control of 
the first FLC. The transient perfom1ances of the CST fed IM 
drive are investigated for different operating speed and load 
torque conditions using STFLC and two PI regulators, one is 
used in speed loop and other in cWTCnt loop. 

11. SELF-TUNED FUZZY SPEED CONTROLLER 

To ensure the acceptable control fulfillment over a broad 
range of load gesture regardless of incorrect operating 
knowledge or plant changing behavior, adaptability is 
mandatory for FLC. 

Fig. I Self-ruaed fuzzy logic speed conttoller ofthree-pllase CSI fed 1M 
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Micro grid: A Conceptual Solution for Rural 
Electrification and its Control Aspects by Varying 

Inverter Output Impedance 
Apoorva Saxena, Durg Singh Chauhan, Shakti Singh Soni 

Absrruct- This paper explores tbe various cb~oges that h~s 
occurred in traditional electricity grid that has led to the 
eutergence of l\Jjcrogrids u a possible solution for rural 
elcctrl!ication. It has been obscn•ed that lp.-ertcrs form the b:l ic 
building block$ of these Mltrogrids and variation in lite output 
impcdaucc of these in>·crters tbrougb \'lrt~l droop control can 
be ustd to control the inverter output vollage as well as il be Ips to 
irupro>'e the voltage quality by reducing the Total H armonic 
Distortion( THO). 

Keywords-J;lcctriclly market, Hierarchical control, C hoverters, 
Total Harmonic Distonion (Tl(Jj), rc'sonaoc.~ 

l. IKrROOVCTJOI'I 

The advent of technology and electricity market based on 
the principles of economies of scale, cost plus plicing, 
monopoly fianchise lead to tbe centralized one way power 
flow in th~ electricity grid. The electrification of remote areas 
was done through extension of the ex.isting grid'. But post 
1970, with increased focus on environment and sustainable 
development, the dectricity market bas ttodergone a paradigm 
shift. Renewable integration, two way power flow, 
competitive pricing has shifted the focus towards a smart 
distribution network. 
The Rural electricity supply in India is suffcting both in tenns 
of nvailobility for measured numb.:r of hours & penetration 
level. More than 25% of their rural household$ yet to have an 
access to electricity [l].A major bottleneck in the development 
of the power sector is the pour financial state of the State 
electricity boards (SEBs), which ca.n be attnouted to the lack 
of adequ:lle revenues, state subsidies for supply to the rural 
subscribers & high 1' &D losses to the twJe of over 25 %. 
Due to high T&D losses ;md low collection efficiency stare 
utilities ~ve very little incentive to provide electricity to rural 
area$, which in tum further add to aln.'l!dy poor financial Status 
of utilities giving rise to a 'vicious cycle'. 
In this paper the concept of Microgrids has been explored as a 
possible solution for rural electrification and some of the 
challenges in its impl~mentation are discussed. This pnper is 
organized as follows: Section II outlines the major changes 
thai have happened in traditional grid that supports the concept 

Apoorvo Sutn3 aod Shaltli Singh Soni ~re with the Dopartmcnt ofEicctriCIII 
Engiummg, GLA University Mathur:', India c::""'il: 
(DpO<>I'\'a.RX<na@;glo.ac.iu, shaktuon•@gluc.m) 

Durg Singh Clwuh3n is ~icc chancellor in GLA L:niversity, Mnthura, lnd•• 
(c.m••l: vc@gb.ae.io) 

Microgrids as a possible solution for rural electrification. 
Section ill explains the concepts of microgrids and main 
drivers for this technological evohtlion along with the 
hierarchical control required for its implementation. Section 
IV discusses the inverters as basic builf!ing blocks of these 
Microgrids and various operational constraints in the operation 
of these inverters. Section V consists of conclusion. 

11. MAJOR CHANGES IN TRADmONAL GRID 

Post 1870, the evolution of traditional electricity grid was 
based on the concept of Economies of scale which literaUy 
means the larger production directly implies cheaper rates. In 
late I 800 's big business houses realized ihe good busineSs 
prospects in electric gencrntioo and distribution arc:t. So 
concept of Monopoly franchise with virtually no c_ompc.:tition 
came into existence. The cost plus pricing model in which a 
small profit was added by the utility in addition to actual cost 
was practiced as shown in Fig I 

Lower r:=:; S~les 
P1it.e lcreo>e 

~lower. n 
foxed CO!.tt::( 
per unit 

Fie. 1. Cost plus pricing model 

Pos\ 197() due to labour law$, land acquisition for centralized 
power pls'lt, rise in inflation ere Economies of scale concept 
started to be less relevant. With restructuring and deregulation 
of electric energy sector and competitive bidding of power 
blocks, monopoly franchise· also started to wither away. 
Increased focus on redu~:tion of carbon emissions and 
sustainable development has changed the way energy is 
genernted and distributed around the world. 

These concepts are summarized in Fig 2, which clearly 
indicates that the: electricity energy market scenario has 
undergone considerable change and so the conventional 
approach of fossil fuel based centralized generation and grid 
extension to remote rural areas may not be the way forward. 
These factors have led to the evolution of traditional grid by 
employing innovative products and services with intelligent 
monitoring & control. Microgrids essentially form the basic 
building block of these smart distribulion networks. 
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Model Adaptive Reference Control Based Boost 
Converter For Electric Vehicle 

Shakti Singh Soni, Om Prakash Jaga, Apoorva Saxena 

Abstract- Gasoline and diesel fuel based nutomobilo:s emits 
greenhouse g:~scs and air pollutant which arc ~ponsible for 
global warmin::. ~fficicm:y of these :1utomobilcs is not desirable 
or low. '"('his petroleom product :1re going to I.Je finished ''it bin 
next few decdes The proi.J)ew associ:otcd wirh gasoline and diesel 
fuel bused automobiles c:m be overcome by replacing it witlt 
clcetric ' 'chicle. An electric vellide uses fuel cell a~ prilnary 
source uf energy. The voll:lge level or the fuel cell is lo11 wbidt Is 
re~pllusible for high current canscs nlore loss~~ ;md cflicicncy of 
the electric vehicle is decrc:~sed. During transient condition likes 
Iicht, high and norm:.l load condition, the de bus voltage changes 
with re~-pecf to lime. For tllis application there is requirement of 
big~ power de-de boost converter, which steJ>-up fuel cell output 
voluge as per as vehicle requirements. This paper presents 
mod:tl adnptiH ref~rence controller based boost converter and PI 
controller for controlling the fuel of fuel cell for an electric 
,•chi~Jc. 'l'he proposed controUer Is Ll~--si::ned to maintain or 
ngulafe constant LOOV :tt de bus or load side during steady state 
and transient condition. The proposed controller design operates 
ln stable region during tr:~nslcnt conditions. Tlte designed PI 
controller ~ble to control Lbc fuel (H, und 0,) of fuel cell during, 
load demands. The testing of the designed controller is verified 
by simulating whole syst em in MATLAil/Sionulink 2013:~. 

llodu Terms-fuel cell, boost com •erlt!r, pi colllroll<'l', model 
uduplive refereJoce comrol aesig-n(MRAC). 

I. INTRODUCI'ION 

Internal combustion engine uses p etroleum product like petrol 
and diesel for its rotation system which produces greenhouse 
gasseli as well as high emission resulting in global warming. 
Electric vehicle is a vehicle that uses electrical energy for 
rotation system. Use of electrical energy makes automobile 
industry J:!Oflution free. 

Elccuio vehicle uses energy source such as battery, ultra
capacitor, Fuel cell (FC) for propulsion systellL FC is unable 
to respond alone in sudden change in load that is why an ultra
capacitor is required for propulsion S)'litem during transient 
condition. Ultra-capacitor also charges during regeuer:~tive 
braking -of motor. As FC is conventionally used as primary 
source of energy for hybrid electric vehicle so it is required to 
handle FC power for electric vehicle [1)-(3]. FC is a pollution 
free source of electrical energy as it never produces any 
harmful gases. No.rmally nppli~;ation of FC in electric vehicle 
as primary source, which can supply uninterrupted power to 
propulsion system. FC w ill FC is a pollution :ree source of 
electrical energy as it never produces any harmful gases. 
Norm:~lly application of F C in electric vehicle as primary 
source, which can supply uninterrupted power to propulsion 
system. 

fl.lr. Sh:lk:i Singh Soni, Om l'r:tk3Sh Jng:s 3Dd Apooov~ S<>xena are witb the 
D~portmentofSiectrica l Engineering, GLA University Mathur~. Indi• •· 
mcil: (WktJ,som@gl:ue.in, ompr:lk11Sh.jaga@gla.~~e.m. 
apoorvU.>3XtM@gla.ac.ht) 

FC will continuously provide energy on change in demand 
continuously until the fuel and oxidants are provided [4]
[9].As fuel cell is primary energy source; so it have to provide 
regular power to propulsion system that is why it is necessary 
to regulate the output voltage of FC. As voltage profile ofFC 
is low, so a boost converter is interfaced w1th the FC and de 
bus. A control tec.hnique is designed for boost converter to 
maintuin or regulate de bus voltage in proportion to load 
change. This paper introduces a model adaptive reference 
control design for boost convener.which maintain constant 
voltage at de bus during tnmsient condition or during load 
variation. The stability of the closed loop system is always 
guaranteed. 

It ELECTRIC POWER MANAGEMENT SYSTEM 

The hybrid electric vehicle consists of FC having efficient 
and less emission of dangerous gasses comp:~ratively to 
different supply of oil energy. Generally hydrogen and air are 
used as fuel for FC; ir will help co decrease the utilization of 
typical (non-n:newablc) source of energy. A boost converter is 
interfaced with FC and de bus. Controlling of input fuel for 
FC is required as load changes (10)-[11]. Input of FC is 
controlled with the help of a PI controller as shown in fig_ I . 

Fig. I. Power m~nageancnt for fuel cell. 

The control technique is simulated in MATLAB/Simulink 
20 13a.The desired value of the fuel cell current is regulating 
the input of the fue l cell (hydrogen and air) with the help of Pl 
controller. This PI controller control the amount of hydrogen 
and air accordingly desired fuel cell cum:nt. The model 
reference adaptive control design controls the output voltage 
of the boost converter at de bus ( I 00 V) during transient 
condition or vari:~tion in load demand. 

Ill. MODl!LING OF BOOST CONVERTER 

L 
D 

t 
C Vc R 

Fig. 2. Model ofb00$t converter. 

The typical diagram of boost convener is sbown in figure 3, 
convert~:r uses a diode, an inductor and an !GBT switch (S) 
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Comparative Study of Dynamic Evolution and 
Sliding Mode Controller for Fuel Cell System 

Om Pcakash Jaga, Shakti Singh Soni, Ashish Kumar Shakya 

Abstract-Nowadays, fuel cell is the primary source uf energy 
because of its better performnnce nnd tlcan source of energy iu 
eleclric vehicle. It is mand:~tury tu operate FC (fuel cell) at 
cou~tant power nnd step up tbe FC output I'Olbge through boost 
converter. These requirements can be done by different type of 
controller, lout such type (Dynamic evolutiOJI, Lyapuuor, 
adaptin• cruise, model predictive controller etc) of controller · 
having their ~dvant:lges and disadvantages. This paper presents 
a comprehensive state-of-the-art of control strategies such as 
dynamic evolutjon coutroller (DEC) and sliding wodc controller 
(Si\-t:C) for fuel cell (FC) system on the basis of stack efficieucy 
and time response of F'C parawetcn like FC output voltage, FC 
output current etc. This p:~pcr also presents a complete modeling 
of boost converter with FC 3long witb DEC ami SMC. These two 
tontrol slrategif~ hnve been designed aud 5imulnted in 
MaU:~b/simufutk 2013a. 

Index Terms-Boost cOilVt!rfl!r, FC, PI coutroller, SJ11C, DEC 

I. INTRODUCTION 

Petroleum product like petrol and diesel are used as file! in 
IC engine for its rotation system which produces greenhouse 
gasses as 'Yell as high emission resulting in global warming. 
Electric vehicle is a vehicle that uses electrical energy for 
rotation system. Use of electrical energy makes automobile 
industry pollution free. 

Electric vehicle uses energy source such as battery, ultra
capucitor, FC for propulsion system. PC is unable to respond 
alone in sudden change in load that is why an ultra-capacitor is 
required for propulsion system during transient condition. 
Ultm-capacitoc also charges during r<lgenerative braking of 
motor. As FC is conventionally used as primary source of 
energy for hybrid elcclric vehicle so it is required to handle FC 
management for dectric vehicle [I )-[3). 

FC is a pollulion free source of electrical energy as it never 
produces any hnrmful gases. Normally appliC'<~tion of FC in 
electric vehicle. as primary source, which can supply 
uninterrupted power to propulsion system. FC will 
continuously provide energy on change in demand 
continl!ously until the fuel and oxidants are provided [ 4]. 

(PAFC), solid oxide FC (SOFC) and Proton Exchange 
Membrane FC (PEMFC). Out of all these FC PEMFC is best 
artd effective FC for conversion of energy in electric vehicle. 
PEI\•IFC's has better efficiency, low operating 
temperature( SO•-! OO•) and it never produces any dangerous 
gasses so it is eco-frien~ly in nature. PEMFC never after fa:sr 

Om Pmk.ash Jaga, Shakti sfngh Soni and Ash ish Kmnar Shaky a oro with the 
Departmont of Elearical Engineering, GLA University Mnthurn. India <
moil: (umprol<shJagn@gla.3c.in, shakti.soni@gla.ac.in, 
:l.Shish.sh:ll..-yo@gl:i.ac.in) 

PEMFC's has better efficiency, low operating 
temperature(SO•-IOO•) and it never produces :my dangerous 
gasses so it is cco-frieudly in nature. PEMFC never offer fast 
response due to slow electrodynamics and chemical reaction 
in it, therefore it cannot reply to unforeseen modific-ation in 
load [4)-[6]. Another disadvantage is Starvation development. 
Lack of Fuel or oxygen cell can cause voltage drop during 
unforeseen energy demand. [7}-[9). 

FC consisting of anode, cathode, electrolyte, and catalyst 
layer. For desire voltage and cttrrent FC stack connected in 
seri!!S and parollel. The anode and cathode having a porous gas 
diffusion layer. Graphite is used for anode and cathode 
because of its high conductivity property. Nickel and platinum 
3fe used as catalysts for used high tempemture FC and 
platinum for low temperature FC respectively ro a~;c~:lemtc 
the rate of chemical reaction[S), [6) 

As FC provides continuous power to the load. So that a 
controUer is required for FC management. Inputs for FC are 
controUed with the help of Pl controller, which is common for 
both the controller used. The controlling output power of FC is 
done with the help of two control strategies- dynamic 
evolution and sliding mode controller. [n this paper the 
comparative_ study of two control strategies are discussed. 

11. T>OWER MANAGEMENT SYSTEM 

The hybrid electric vehicle consists of FC having efficient and 
less emission-of dangerous gasses cornparafively to different 
source of oi l energy. Generally hydrogen and air are used as 
fuel for FC; it will help to decrease the utilization of typical 
(uon-1-encwable) soume of enc.rgy. A boost converler is 
interfaced with FC and de bus. Input control management for 
FC is extremely required as load changes [lOl-[11]. Input of 
FC is controlled with the help of a PI controller and 
controlling of de bus voltage is done with the help of DEC and 
SMC. 
Control technique is simulated in MATLAB/Simuliuk 2013a. 
The desire value of input current is 133.33A from fuel cell. 
This reference value of fuel cell current is compared by the 
actual value of fuel cell current; resulting an error signal 
which is given to PI controller. The steady state error is 
minimized by with the help of PI controller by automatic 
tuning in MATLAB/Simulink 2013a. The Typical block 
diagram ofFC system is shown in Fig. I. 
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Power Quality Aspects of Three Phase Induction 
Generator in Single Phase Operation 

Vinay Kumar Dwivcdi1
, Anurag Chauhan2 

1.2Department of Electrical Engineering, GLA University, Mathura 

Abstruct-·ln this paper work, design and analysis of :1 

STATCOM has been carried out to !lchieve current and 
voltage balancing in a tl1ree-phasc induction generator in 
a siugle-phase operation feeding single-phase diode 
rectifier load. The modeling of the over:tll system is dune 
in Simulink and performance of the overall system is 
studied. ln this paper, a three-phase sclf-c):~.:itcd indu~:Uon 

generator in single-phase operation by employing 
Fukarui'~ configuration is modeled using 
MATLAB/Simulinl< to feed single-phase diode rectifier 
load. The fmal results show that SEIG tcrmin:ll voltage is 
waintuined const:mt for both nonlinear hal:mccd :111d 
uobabnccd loads and no more harmonics usin1: 
STATCOM-based voltage reg~ator. 

Imlex terms- Capacitor Bank, Diode Rectifier, 
MATLAB/Sl.J\'IVLI.i'l'K, Power Quality, STATCOI\1, Self 
excited Induction Generator. 

I. INTRODUCTION 

The concept of self-excitation of induction machine 
emerged for the fll'st lime in 1935, when H:~sset and Poller 
reported that the induction machine can be operated as an 
induction generator in isolated mode by using external 
capacitor (4). Voltage buildup in an induction generator is 
very much similar to that of a de generator. The 
magnetization curve of the induction generator can be 
obtained by running the machine as a motor at no load and 
measuring the armature ·current as a function of terminal 
voltage [1-3). This paper deals with the performance analysis 
of a stntic compensator (ST ATCOM)-based voltage regulator 
for self-excited induction generators (SElGs) supplying 
nonlinear loads (13]. 
In general, a nwnbcr of loads are nonlinear in nature, thor·~ 

wby they creare harmonics in the generating systems. The 
SEIG's performance is very much affected by these 
harmonics. In this p:~per, A thr~-phase self-excited induction 
generator in single-phase operation by employing Fukami's 
configuration is modeled using MATLAB/Simulink to fe..:d 
single-phase diode rectifier load. The SEIG has more 
advantages as compared to the conventional syncltronous 
generator as like simplicity, maintenance free, absence of de, 
brusbless, etc., , 

A three-phas.: induction generator can be used in a single
phase operariou to feed ~ingle-phase loads. Four connections 
are possible r 13-151: 

Vmay Kum:rr Owh-edi and Anurng Chaumn WO!k.ing :IS an Assi.tlnt Professor 
wilb Oeperrmcnt of Electrical Engin=ing. GLA Uniwrsity, Mathwa, India 
(c-rmil:.t-.·.vin.!y.!!'zma•l.com. anu•nr·•·bauh.m@xm:Ul.co~•) 

I. Steinmetz connection 
11. Smith connection 
m.C-2C Connection 
IV.fukami connection 

r. 
~ 
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1'}1: l'flol<llo1<r 
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fig. I Fukami' ' coofisu••tiuu 
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Figure I show the configuration which is used in three-phase 
self-e.'tcited induction generator in single-phase operation. 

II. PowER QUAUTY 

The term Power quality means the extent of variation of 
the voltage, current and' frequency on the power system. The 
variation of voltage and current are in the form of magnitude 
or waveform shapddistortion [ 16]. 
Ju IEEE Std. 1100- 1999, "Power Quality" is defined as 'The 
concept of powering and grounding clcclronic equipment in a 
manner that is suitable to the oper:ttion of that equipment and 
compatible with the premise wiring system and other 
connected equipment". 

Power Quality Problems [ 15- I 6): 
J. Disturbance 

a)V,oltage sag 
b)Voltuge i.n tl!fruption 
c) Voltage swells 
d)Transient 
e) Voltage notch 

2. Imbalance 
3. Di~ortion 
4. Voltage fluctuation 
5. Voltage flickering 
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The Smith Predictor based Internal Model 
Controller for 

Flow Control in a Blending Process 
Prashant Pnikash 

Deparnnent ofEJectrical Engineering, 
GLA University, Mathw-a, 

Uttar Pradesh, fndia. 
prashant.prakash@gla.ac.in 

Abstract-. Flow control in blending process is a well-lmown 
conrrol problem which was solved earlier by different 
npJtroacbcs. In our research urticle, the model of this process 
is used to derive analytical expressions for PID controller 
based on Internal Model Controller s tructure. This concept 
utiliu.s nn equivalence with the standard Smith Predictor 
based on desired closed loop transfer fun ction for set-poini 
chanees. For cle:1r ins ight of the proposed technique, we 
firstly try to es!llblisb control par·amctcrs for· a general lir·st 
order plus time delay and third order plus t ime deloy models. 
Simulation for the prucess system shows better step response 
in terms of rise time, setting time tb3n those obtained by the 
Smith Predictor. 

KeyrPortfs- Dend-time systems, Smith predictors, Internal 
Model Control, Process control, PID cuntrollcr. 

I. INTRODUCTION 

Pure time delay" or "transport lag" is a property of a 
physical system whereby changes occurring at one point 
in a system are reproduced at another point after a fmite 
interval of time. The presence of time delays in a system 
limitS the performance of a conventional feedback control 
system. From a frequency response perspective, a time 
delay adds phase lag to tl1e feedback loop, which 
adversely affects closed-loop stability. 

In ordec to improve the perfomumce of system containing 
time delays, special control strategies have been 
developed that provide effective time-delay 
compensation. 

Methods for the compensation of .time delayed processes 
may be broadly divided into proportional integral 
derivative (Pill) bru;ed controllers, in which the controller 
parameters are adapted to the controller structure, and 
strt~cturally optimized controllers, in which the controller 
structure and parameters are adapted optimally to the 
structure and parameters of the process model. 

Ravi Shankar Tiwari 
Department of Electrical Engineering, 

GLA Ulliversity, Mathura, 
Uttar Pradesh, India. 

11. CONCEPTUAL SMITJ l PREDICTOR DESIGN 

The Smith Predictor technique is the best known strategy 
(Smith, 1957).Smith (5] suggested time delay 
compensation scheme for single input/single output 
systems, now referred to as Smith predictor. Smith 
predictor is a simple and powerful control technique for 
processes with time delay. 

Various investigators [6; 10, and 12) have fow1d that the 
performance of a controller incorporating the Smith 
Predictor for set-point changes is better than a 
conventional PI controller based on an integral-squared
error criterion. 

A block diagram of the Smith Predictor controller 
structure is shown in Fig. I . L 

Fig: I. Srni.th Predictor Suucturc 

Here, G;P is the primary controller (as needed in Smith 
Predictor). 

Plant: G' (s).e-&• = G(s) (1) 

Process model: G'(s).e-li• = G(s) (2) 

where a· (s) is minimum-phase part of process dynamics 
including measurement and actuation and 9 is pure time-
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An Empirical Investigation of Small Manufacturers for 
Operational Reliability 

Kshtraveer Siogh1
, Piyush Sioghal2 

1
'
2Departmellf of Mechanical Engineering. Gl..A University, Mathura , Uttar Pradesh, India 

Abstract: Reliability of a supply chain depends on the reliability of its various components. To be responsive and cost effective. 
It is very essemial to estimate the reliability of the whole chain as well as the individual player. This is very essential to 
conduct suitable reliability tests and modify them as per the dynamic environment. For this work a statistical tests are 
conducted with the help of data collection for various elemems. On the basis of thai the overall reliability is also estimated. 
Then various suggestions based on investigation are proposed To improve the reliabili(Y and acceptability of the small suppliers 
in supply chain. 

Keywords: Reliability, Uncertainty, Risk AssessmenT, Supply Chain Managemenr 

1. INTRODUCTION 

Supply chain management l s the key of thought in today's 
story with basic purpose to integrate all elements of supply 
chain to improve the supply chain value inc rease. Supply 
chain is play important role globally and stimulates the 
dangerous opportunities in India also. The global 
manufacture are reduce the cost and increased their quality 
continuously. Therefore the cut throat competition they are 
India. Large scale of manufacturers are taking full 
advantages in India. The changing global story but despite 
many pol icy measures for the part of decades, the 
significant not shown by small calc units. Its improvement 
to share the global market with large manufactures. This 
department is very small, and technologically back ward. ln 
which, some of the large problems faced by the factor are 
access to timely and adequate credit, technological 
obsolescence, infrastructural. Large scale manufacturers 
having a cyclonic market. And multiplicity of rules and 
regulations. Because Condition of th is situation the secto r 
of Indian manufacturing could not melt the global 
expectation and absent the opportunities which really 
knocking our doors. The small scale industries having 
pecial things is that, it highly frag mented and having a 

pyramidal structure. It means that es tablishment size is 
minimize number of unit goes up. T he maximum 
competition occurs by this suucture at smal l and mini 
sectors. This competition minimum the profit margins, 
which makes the worst condition. The player of Indian or 
global in small scale units is supply uncertainty compels the 
compa ny to keep the high volume of safety inventories. It is 
very hardly accepted by any big player. In supply chain 
manufacturing, the small suppl ie rs are considered as the 
uncertainty generators. Reason is that competency removed 
from the supply chain. The support o f government is proper 
for small scale industries but it is not enough. ln this area, 
the medium and large manufactures and academia should 

ISBN: 978-93·86238-39-9 

study for resolve their problems. We can say that this sector 
can also become an effective and skillful player of supply 
cha in and exploits the advantages of g lobalizatjon and 
liberalization. 

On the basis of study conducted for a small scale 
manufacturing unit manufactures auto parts of this paper. 
This paper is situating at Mathura. In which, the study one 
of supply uncertainty and analyzed as a supplier selection 
metrics and over all supply chain performance. 

Benski and Cabau [I ] emphasis to use the fie ld data to 
estimate the Rel iability and analyze the supply chain 
performance through it as it gives more realis tic results. 

1.1. Initial Investigations 

The unit bas ically manufactures various small auto parts for 
bigger suppliers situated at oida. From last four years th is 
unit has been facing a tremendous problems related to the 
quality of products, scheduling, lead time, frequent fai lures 
and breakdowns. Because of the above mention rea~ons and 
increasing competition this uni t lost almost all of its orders 
and out o f the market. 

Following points are come out after the initia l phase of 
discussions with the proprietor and senior persons of the 
unit. 

• Initially the unit was doing well with expertise in 
machining products. 

• Later on situation beco me tough because of increasing 
competition. 

• Company could not manage to manufacture and deliver 
the products timely. 

• Quality and costing were also vulnerable issues. 
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5-S Implementation to Reduce the Lead Time via 
Applying Time and Motion Technique for Identification 
of Wastes: A Case Study of Small Scale Pipe Industry 

Shashank Srivastava, Manoj kumar Agarwal 

Department of Mechanical Engineering, GLA Universiry, Mathura, Uttar Pradesh, India 

Abstract: A Company is like a living organism. A worldwide increase in demand for products has caused sales to increase 
tremendously in the peak season. The increased workload at the plam has resulted in longer lead-times The manufacturer is 
inefficient because it has poor product flow due to operations being departmentali::.ed. The increase in lead-rimes could cause a 
loss in the market share to irs competitors. The manufacturer must reduce irs lead-times in order to remain competitive and 
continue irs growth by providing quality products in a timely manner. Tl1e objective of this paper is to develop a plan for 
eliminating the wastes and consequently reducing lead-rimes by implementing 5-S in HDPE.section of pipe industry. A rime 
and motion study has been done pin point areas that have potential for impro1•emenr. 5-S will then be implemented to reduce 
lead-times and increase throughput. 

Keywords: 5-S. HOPE. 

1. INTRODUCTION 

Now days when there is c ut and throat competi tion in the 
market, it is very diffic ult for an organization to sustain. 
Customer requirements changes rapidly, fluctuations in the 
requirement of the product in market come out to be 
chal lenging task for the manufacturer point of view. 
Therefore, the manufacturer has to respond quickly and 
accurately as per the market demand to fulfil the customer 
need. So the organization should focus on all issues during 
the product developme nt actiVIty, starting from 
identification of customer needs to last activity that is 
delivery of the product to the end user. Thi objective can 
only be completed when every employee should do their 
own work with 100 %efficiency. Also the workers should 
complete all the process in such a manner that will be 
effective. Various techniques have been appl ied up to till 
date to achieve this objective. Some of them arc like 5S, 
Kanban, Just in Time concept that will not increases the 
producti vi ty but also improve the customer relationship. 
This paper shows the application of 5S concept which is 
originally a Japanese concept but now a day's applied 
worldwide all the industry. 

5-S Concept 

The 5-S is a phi losophy, which focuses on effective 
workplace organization and standardized work procedures. 

It is based on fi ve Japanese words that begin with S. 

The 5-S phi losophy originated in the post World War IJ era 
(probably in the mid 1950s) in Japan. At that time, Japanese 
manufacturing companies were forced to produce with a 
very few resources, so they developed a shop floor method 
to make every scrap count whi le wasting nothing. 
Originally there were only four activities in the Japanese 
system, each beginning with the letter S. They were-

SEIRI - Sorting 

SEITO - Setting in order, straighte ning, simplifying 

SEISO - Sweeping, Shining, Systematic Cleaning 

SE IKETSU - Standardizing 

Later, a fi fth activity was added, called SHITSUKE 
(sustaining), which completed the five S elements known as 
5-S.Today, the 5-S system retains its fundamental power to 
change the workplace & involve everyone in the 
improvement process. It is a system, to reduce waste and 
optimize productivity through maintaining an orderly 
Workplace to achieve more consistent operational results. It 
may be applied to any workplace for a short period of time 
due to its simple nature. 

The brief description of 5-S is as fo llows: 

TABLE 1.1: 5-S Meaning & Objective 

The 'S' 5-S Element What is Involved ? Objective 

1-S SEIRl Separate necessary items from unnecessary Proper utilization of space 
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Implementation Investigation of Factors 
for Enhancement in Productivity with 

Economic Conclusions 
Sunil Kumar , Toshit J ain, Manish Rawat 

Departmem of Mechanical Engineeri11g, CIA University, Mathura, Uttar Pradesh, India 

Abstract: Productivity is of concern rather an extremely important concern for any manufacwring industry. Several ways of 
impro1•ing productil•ity are suggested in this paper. Paper explains mrious productivity parameters which impro1•ed in vanous 
sections of Industry under consideration. Areas of weak productivity idemijied which indulges heavy set up or operational cost 
identified and this paper suggests alternate ways of doing the same process whtch resulted in cost saving. Cost saving directly 
means increase in profit. Thi~ paper gives the details of all such processes which reflect in cost saving of company undertaken 
as case study. 

Keywords: Productivity, Energy saving, Machining, Machine Shop, Cost Saving 

1. INTRODUCTION 

Productivity usually defined as a ratio between output and 
input It is a fundamental concept considering this efficient 
and effective use of resources. Dealing with continuous 
competition, company not only needs to produce quality 
products but excelle nce production systems and 
manage ment also plays an important roles . . The aim of 
study is to improve the productivity in manufacturing 
industry. The objective is to identify the defect of the 
company and create a better solution to improve 
performance. Various industrial engineering technique and 
tools is implementing in thi s study in order to investigate 
and solve the problem that occurs in the production. 

1.1. Objectives of selecting param eters 

I ) Impleme ntation of tools from industrial engineering in 
manufacturing industry. 

2) Identification of defects in high frequency at 
workstations 

3) Introduction of latest methods in same manufacturing 
firm. 

4) Improvement of productivity in firm. 

2. LITERATURE SURVEY 

Piotr Tomaszews et al., 2006 identified and analyze the 
impact comparative productivity of given two projects. One 
represented an initial development stage while the other 
represents a subseque nt and thus more matured 
development stage. Henri Justen et al., 2007 examined 
whether or not a contro llable task-lighting system that 
allowed people to select high lighting levels will enhance 
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productivi ty under real working conditions. Hannu 
Rantanen, 2001 found that imemal ob tacles form the only 
category of obstacles which is clearly under the control of 
the firm. Carrino et al., 2007 studies the characteristic 
complications of GMA W processes, owing above to the 
large count of main variable values and to their inter
dependency, proposed all possible results by designing a 
fuzzy-logic-based scheme, where elemems were dogged by 
preparing an artificial neural network (ANN). 

Dimit rov et al. focus is put on the effectual utilization of S
axis machining with the high-end CAD/CAM-systems for 
their tenacity of productivity and quality up gradation. The 
analysis of several case studies like their comparison 
between 3-axis machining and 5-axis cutting as a substitute 
possibility has been proposed. 

Weston paper accounts on progresses that assurance such a 
step change, primarily in auto, aero and construction 
equipment industries with roll out to other subdivis ions. It 
labels how integrated people, product, process and plant 
(ip4) vinual environment and innovative forms. 

2.1 Com pany A nalysis 

As per the consolidated - Audited financ ial statement in the 
fiscal year of 20 12, total overall operating revenue in the 
firm increased by 10.8%, from Indian Rupees 2, 739.07 
tens of millions to Indian Rupees 3, 039.68 tens of millions. 
So that the operating results increases from Indian Rupees 
166.4 tens of mi II ions to Indian Rupees 194. 11 tens of 
millions which got at 16.65% change in overall. Returns on 
its equity (Net income!fotal equity) move up to 14.25% to 
14.72%, the Return On Asset (1 et income I Total As et) 
moved from 3.64% to 4.07% and the Net Margin in Profit 
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Tensile Behavior of Hybrid Polymer 
Nano-composite Reinforced by Al20 3 

Rod and Spherical Shape Nano Particles 
Pankaj Sonia, Kamal Shrama 

Department of Mechanical Engineering 
GLA University, Mathura, Uttar Pradesh, India 

Abstract: Particulate composite reinforced with Nanojillers are gelling increased a/lent ion because of their improved tensile 
and elastic properties. In this work alumina (A /203), with rod and 5phere shape Nanofitlers are used in the fabrication of 
hybrid epoxy composites. Probe sonicator has also been used for the proper mi.xing of Nanofillers in the vicinity of epoxy 
matrix. finally for making the hybrid composites. The dimensions of the Nanorods and spherical particles are 15-30nm 
diameter & 50nm in length and diameter 20-50nm respectively. Three different types of samples with weight fraction of 0.5%, 
1% and 1.5% of Nanofil/ers are prepared by in-situ polymerization technique. The ASTM standard D638 is followed in the 
preparation of the samples. A series of unidirectional tensile rests has been performed on the fabricated samples. Best resulr 
has been obtained with 1.0 wt. % hybrid composites as compared to the composite without Nanofillers. This may be allributed 
to the good dispersion of Nanofillers in epoxy matrix. Tensile strength was found to be improved by 9o/o for /.0 wr. %sample as 
compare to 0.5 and 1.5 wt. %hybrid composires. A decline in the properties was also noticed at higher wt. % i.e. l .5 hybrid 
composites. This may be due to the agglomerations of the filler particles as they have been used in different 1/d ratios. Further 
Morphology of fracrure surfaces has also been detected through optical microscopy at IOOOX scale. More roughness of 
fracture SU/face indicates more energy absorbed during fracture. This experimental work provides the better insight to the 
researchers working for the materials to be developed for special coatings. 

Keywords: Hybrid Polymer Nanocomposite, tensile behavior, in-situ polymerization, Alumina Nanoparticles 

1. INTRODUCTION 

The development in the industrialized processes and 
material science has led to development of new composite 
materials, one such materia l is reinforcement based polymer 
composite. Polymeric composite materials are widely used 
in appl ications as the following: weight sensitive, high 
specific strength, stiffness, high wear resistance, excellent 
corrosion & chemical resistance, high dimensional stabi lity. 
[Khashaba, 2006]. Highly brittle characteristics of epoxy in 
term of resistance against cracks initiation and propagation 
are drawback [Shukla and Parmeswaram, 2007]. Tensile 
strength enhancement with MWCNT re inforced in epoxy 
[Zhou et al. , 2007] . Increment of 34% in fracture toughness 
was observed for alumina nano rods at 1.5 wt% over that of 
neat epoxy and alumina nano rods of higher aspect ratio on 
the same weight fraction fracture toughness was enhanced 
56 % for nanocomposites [Shukla et al. , 2013]. Tensile 
strength of hybrid is high compare to aramid composite and 
plane composite of 1% nanoparticle alumina [Charvani et 
aJ. , 2015]. Failure strain and Tensile strength increased 3 1% 
&20% at 0.5% &1% wt% of alumina nano rod elastic 
modulus increase with increase in wt% of nano rod, max 
14% at 1% wt% of nano rod [verma et al. , 2014]. Moderate 
increase in the elastic modulus and tensile strength of 
epoxy-clay nanocomposites at very low volume fraction of 
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clay [Daniel , 2003]. However at higher volume fraction 
(10%) the elastic modulus increased by 90% whereas the 
tensile strength decreased by 44%. Fracture toughness 
increased 57% and showed not suitable improvement in 
tensile strength and modulus [8]. Improvement in Alumina 
and its alloys property, SiC with A]z0 3 reinforced and also 
mechanical property tensile s trength, hardness, density and 
wear resistance increased [NarayanaMurty, 2003]. Present 
work is concentrated on hybrid reinforced effect of Al20 3 
nanoparticles of different s ize and shape taken are, i) 
spherical shape ii) rod sha pe, investigation of tensile 
behavior was done with the help UTM of nano plug n play 
servo control. Fractured surface behavior analyzed by 
optical microscope.The appropriate dispersion of nano
fillers provides more .filler surface area accessible for 
linking with polymer chain, but also restricts the 
aggregation of filler and the resultant stress concentrator, 
harmful to the mechanical behavior of composites. 
However, some challenges, such the fraction of Al20 3 in 
composites, size of Al20 3 NPs as well as the viscosity of 
the matrix have to be overcome to achieve uniform 
dispersion of the Al20 3 NPs in NCs[Kango et al ., 20 13]. 

2. MATERIALS AND PROCESSING 

Al20 3 nanoparticles both type were provided by Sigma 
Aldrich India. Rod shape particle has 5-J Onm diameter & 
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Optimisation of Machining Parameters using TO PSIS
Based Taguchi Approach for Turning of AISI D2 Steel 

Soni Kumari', Anshuman Kumar2
, Rajiv Kumar Yadav3

, K. Vivekananda4 

1 Department of Mechanical Engineering, Gl.A University. Mathura, Uttar Pradesh, India. 
2Department of Mechanical Engineering, KLU Vaddeswaram, Andhra Pradesh, India. 

3Department of Mechanical Engineering, AITM, Varanasi, Uttar Pradesh, India. 
4Deparrment of Mechanical Engineering, FST, IFHE University, Hyderabad, Telangana, India 

Abstract: The present study highlights in order to examine the different turning parameters such as spindle speed (N),feed ra/e 
UJ and deprh of cut (d) on different petfonnance measures during dry turning of A/Sf D2 Steel using PVD coated carbide roo/. 
Experiments has been conducted according to L9 orthogonal array in order ro assess the turning petfonnance characteristics 
such as material removal rate (MRR) and suiface roughness (Ra). Auempt was further made to convert the multi responses 
into equivalent single response i.e. TO PSIS. In rhis study, Decision-Makers' (DMs') subjecrive opinion (in regards of response 
weigh I) expressed in linguisric terminology has been rransformed into appropriate fuzzy numbers. Fuzzy representation of 
multiple-judgments have been aggregated and fmally defuzzified ro obtain crisp weight. Response data rhus obrained from 
machining experiments along with crisp weight of rhe responses have been urilized in TOPSIS. Finally Taguchi has been 
implemented in order ro derennine the optimal parametric combination. 

Keywords: TOP SIS-based Taguchi approach; A/Sf D2 steel 

1. INTRODUCTION 

owadays, hard turning technology has made tremendous 
growth and advances in manufacturing industries in order to 
manufacture of many high precision, high hardness 
components. AISI D2 steel have been commonly appl ied in 
the long run tooling applications, where wear resistance is 
important, such as blanking or forming dies and thread 
rolling dies. Hence, it became essential to understand the 
machinability aspects of these materials. 

Kishawy and Elbestawi examined the effect of machining 
parameters such as cutting speed, feed rate and depth of cut 
in turning of AISI D2 steel using PCBN tools. They 
concluded that cutting speeds above 350 rnlmin, the surface 
roughness increased with increase in tool wear and this was 
attributed to material side flow. Konig et al. l 984 noticed 
that application of PCBN tools in machining of hardened 
steels improves tool life values as compared to ceramic 
tools . Aouici et al. (20 14) appl ied RSM and desirability 
function approach in order to evaluate the optimal process 
parameter in the turning of AlSI D3 steel. Ferreira et al. 
2016 done the experimental investigation on the turning of 
AlSl Hl 3 steel with ceramic tools: conventional and wiper. 
It has been observed that wiper tool reduces the flank wear. 

In this paper, TOPSIS coupled with Taguchi philosophy 
Hwang and Yoon 1981 , Lan 2009 has been proposed for 
optimizing multiple performance characteristics such as 
material removal rate and surface roughness. 

ISBN: 978-93-86238-39-9 

2. MATERIAL EXPERIMENTATION 

The study analyzed the effect of machining variables such 
as spindle speed, feed rate and depth of cut in turning of 
AlSI D2 steel. The machining variables· are varied into 
three different levels which is shown in Table l. 

TABLE 1: Domain of Exper iment 

Sl. Process Level (1) Level (2) Level (3) 
No. parameters 

I Spindle Speed 420 605 787 
(N) 

2 Feed Rate (f) 0.05 0 .06 0.07 

3 Depth of Cut (d) 2 2 .5 3 

A series of experiments have been carried out on manually 
operated lathe (Specification of lathe)) in order to obtain the 
experimental data. So, proper design of experiments has 
been essential for experimentation. Therefore, Taguchi has 
been implemented in order to decide the number of 
experiments. Here, L9 orthogonal (Table II) array has been 
selected for conduction of experiments. Cemented carbide 
too has been used for turning operation. Material removal 
rate and surface roughness have been evaluated as the 
machining evaluation characteristics. Following is the 
equation that has been used to determine the material 
removal rate. 
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OVERVIEW OF NON- CONVENTIONAL ENERGY AND CURRENT 
STATUS OF INDIA IN RENEWABLE ENERGY 

Adarsb Sbarma3
•, Vijay K. Owivedib 

a. M. Tech Student, Department of Mechanical Engineering, GLA University, Mathura 

b Department of Mechanical Engineering, GLA University, Mathura 281406, India 

• Corresponding Author email: adarshsharma999@gmail.com 

1. AB TRACT 
In this paper a study has been presented regarding 
various non-conventional energy sources along with 
their current status in india and ranking of lndia in 
world for these sources. Also the various methods 
are explained by which these renewable sources are 
derived from their natural source and can be utilized 
in more effective way. As India is on path of fast 
economic development along with speedy overall 
growth. This development requires a large amount 
of energy which is not fulfilled by present rate of 
energy production. As the future of country depends 
on various factors amongst which energy plays a 
vital role. These energy sources may be natural or 
harnessed by alternative fue ls. The climate change 
in country caused due to conventional methods of 
manufacturing energy by burning fossil fuels is a 
major problem as pollution caused by waste 
residues obtained from different power plant 
endangered the mankind and other species. As 
59.50% of energy generation is done by harnessing 
coal in the country which increases the rate of 
respiratory problems and share of solar, wind and 
biomass energy are 3.80%, 8.90% and 2.50% 
respectively in total energy generation. So in order 
to obtain a clean and safer source of energy one 
must switch to renewable energy sources. They not 
only provide us clean energy but they are also 
inexhaustible and easily available. orne of non
conventional sources include wind energy, hydro 
energy, solar energy, tidal energy, biomass energy, 
etc. Since the conventional energy sources are based 
on fossil fuels which have finite reserves and would 
deplete in future, thus in order to save them for 
future generation one must limit the use of these 
conventional sources and must increase the 
consumption of non-conventional energy sources. 
So by adopting different ways of uti lizing the non
conventional energy one can increase the share of 
renewable energy in total energy generation and can 
overcome the health hazards caused due to 
uncontrolled burning of fossil fuels. It not only 
provides clean energy but also reduce the medical 
expenses of country. 

Department of Mecha nical Engineering Page 32 

Keywords: Renewable energy; Non-conventional 
energy; current status; solar; wind; hydro; tidal; biomass 

& INTRODUCTION 
Amongst the fastest developing economy 

in the world, India is the third largest producer and 
fourth largest consumer of electricity. During year 
2015-20 16 India produce only 96% of its installed 
capacity of power sources, which shows that the 
plants are unable to work with its full efficiency. 
The per capita electricity consumption is I 074.65 
Kwh which is very low as compared to other 
countries in the world. In order to fulfill electricity 
demand in the country, the government of India 
launched a scheme called " POWER FOR ALL" 
under which adequate electricity is made available 
to all people in country by year 20 19. 

Fig.l Type wise break up of total installed utility po\vcr 
generation capacity (3 I march 20 17) 

As the transmission and distribution losses during 
year 2014-20 15 war noted as 22.77%, also the green 
house gases (G HG) emission from electricity 
generation in 20 14 was noted as 20 19.67 Mt.co2, so 
in order to save mankind once we should adopt non
conventional and renewable sources of energy. It 
not only saves environment but the energy is made 
available to all remote areas. As the national 
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TECHNOLOGICAL EVALUATION OF 
ENHANCING THERMAL ENERGY 

STORAGE IN BUILDINGS USING PCM 
PUSHPE DRA KUMAR SINGH RATHORE 

Department of Mechanical Engineering 
GLA University 
Mathura, India 

pushpendra.rathore@gla.ac.in 

Abstract- Building sector is one of the largest primary 
energy consumer in modem socie(v of which a major 
portion of energy is utilized for space heating and cooling. 
Tile building envelop determines the energy required to 
heat am/ cool a building, hence it must be optimized to keep 
heating and cooling load to a minimum. Latent heat 
thermal energy storage by using PCM, because of high 
energy storage capacity, ca11 be a potential technique to 
reduce energy demand for space heating and cooling 
purposes. Incorporating suitable PCM into the building 
material will increase the thermal mass of the builditrgs 
which helps in reducing energy demand for space heating 
and cooli11g. Therefore, this artide shows various methods 
which can be used to i11crease the thermal mass of tlte 
building by incorporating PCM direct~v into the 
constructional material. Tile article also shows various 
properties tltat make PCM suitable for direct use i11 
building materials. 
Keywords-Energy; PCM; Building 

I. INTRODUCTIO 

The demand for energy in India is rapidly increasing 
with increasing human population, urbanization and 
modernization. There is a very causal relation between 
urbanization and energy need [I]. Over 80% of the 
global carbon emissions are generated by urban 
centers and consumes more than l /3'd of the total 
global foss il fuel production [2). As per International 
Energy Agency, report 20 13, the building sector is the 
largest energy consuming sector. Globally, it accounts 
for over l f3'd of the total final energy consumption and 
is also equally responsible for carbon-dioxide (C02) 
emissions [3]. 

Department of Mechanical Engineering Page 38 

Figure I shows the share of the final end use of energy 
globally. Current ly, space heating and cooling 
along wi th water heating accounts for more than 60% 
of the total final energy consumption in the building 
sector. Therefore, they represent the largest 
opportunity to reduce consumption of energy in the 
building sector. In recent years, the research on 
developing systems and methods to ensure energy 
efficiency in buildings has been drastically increased. 
Energy efficient buildings will ensure a peak power 
reduction for space heating and cooling, shifting of 
peak heating and cooling loads to the non-peak hours 
or low tariff hours, helps in creating an envelope for 
normal indoor temperature and, efficient uti lization of 
passive heating and cooling l:..::o.::ad=s:.:.· _ _ 

I Final end use of energy in % 

I 8_8% 4.8% • Industry 
• Residential 

Transpo~ 

• Commercial 
30.3% 

• Other sector 
27.1% 

Fig I Percentage share of final end usc of energy 

Thermal Energy Storage (TES) can be a potential 
technique in order to reduce the energy consumption 
of the building sectors [4,5]. Among all the available 
options ofTES, the method which uses Phase Change 
Material (PCM) integrated into building materials has 
gained much attention because of higher energy 
storage capacity over a period of time at a certain 
temperature [6, 7, 8]. 
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Charging and Discharging of Shell and Spiral tube 

LHSS using Paraffin wax as a PCM 

Abs/r(IC/- Thermal energy storage (T£.S) systtm using 
phase change materia l (I'CM ) Is an interesting a rea because 
of it. large storage capachy. In this experimental 
investigation, a horizonta l shell and spiral tube heat 
cxchnngcr using Paraffin wax us a phas e change material is 
used. The melting point ranges of the paraffin wax are SJ°C 
to s1'C considered for calculat ing thermal characteristics. 
Due to higb specific heat, ltss cost and easy available watc.r 
ure used as a heat t ransfer Ould (HTF) in the latent heat 
s torage system (LHSS) a nd the thermal beha•·ior of PCI\1 
during a phase changing proc:eso is analyud. A series of 
experiments are tarried out to study the effects of different 
inlet temperature at a riled mass now rate. The 
Thermocouple of K-type has been placed for calculating the 
temperature variation inside the cylinder. This flaptr ai50 
examined the temperature variation ins ide the cy lindtr along 
with radial dircc.tion. Natura l convection and conduction 
cume into consideration while the melting of PCM and 
solidification process respe(tively. Results of mass n ow rat.t 
of UTF' at OJ LPM are sho" n o'er the inlet temperature At 

7fi'C 7S'C a nd 8fi'C Time of charging and di>charging was 
calculated in this procr:ss. Investigated charging, dischargi11g 
:end overa ll efficiency are calculated 61 %, SS% and 36.37°/. 
respecti"'ety. The maxintunl useful energy which can be 
e:ctratted from the system, ca lled exergy and the e.xergy 
cm ciedcy of the system is found 13.37%. 

Keywortfs-TF:.S, PCM, HTF, UISS 

IX. I NTROOUcrtON 

D esources provided on lhe Earth are getting 
~epleted hence, the fossil fuel are being 
expensive for domestiC as well as for the research 
use The by-products which are left over after 
burning are harmful to the environment. The by
products are in the form of gases such as sulphur 
dioxide (S02) , Nitrogen oxide (NOx), Carbon 
dioxide (C02) which is responsible for the sudden 
chmate changes. Moreover, the ashes lett after 
burning affects the surface of the earth in an 
adverse manner as it does not decompose 
Combustion of fossi l fue l leads to harmful 
greenhouse gases hke carbon monoxide, carbon 

F. A. Author ts wnh 1hc department of Mecl-.an1cal 
Engmcermg. GLA Umvers1ty. Mathura. U.P. - 208016 (c-mml· 
meh1ab alnm@gla.ac m) 

S A Author IS w1th the department of Mechanical 
Fngmeenng, GLA Umvers11y. Mathura. UP - 208016 (c-mrul 
tosh•t JOin@gla ac m) 

Department of Mechanical Engineering 

Mehtab A lam, Toshit Jain 

dioxide which causes incurable d1seases like 
cancer, and asthma which is a great cause of 
concern. Shortage of foss1l fuel s and increasing 
consciousness towards lhe human health has made 
researchers contemplate about the ahematives of 
fossi ls . To mmim1zc the above effects and to 
continue the work smoothly, !here 1s a need to 
switch to another resource which is affordable and 
can be used freely. From last few years trends are 
showing that use of altemattve source of energy has 
been increasmg s lowly in F1gure I . 

World Ene rgy Consumption by Fuel 

Olher Renc:w 

• Hydro 

Naturai G~ 

Fig. I . Development of renewable energy 

Above figure represents the energy consumption 
of fuels measured per year. The graph clearly shows 
that oil, coal and natural gas have remained to be a 
primary source of energy smcc 1965. Their usage 
has been very high Use of nuclear and hydropower 
also had significant growth with time but its 
consumption 1s very less m comparison to oil, coal 
and natural gas Other renewable sources of energy 
hke solar energy started to proliferate m 2007 and 
arc continually growmg with time to become a 
bener altemauve for energy generation. There are 
two ways to get rid of this problem to some exlent. 
One IS to use the resources very carefully. Another 
one is 10 utilize the available energy sources like 
renewable energy. Among the various source of 
renewable energy avai lable, solar energy is present 
in abundance and is considered innumerable. The 
solar energy available m a year exceeds the possible 
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Design Modification for Anti-Choking Mechanism in 
Thresher .Machine 

Yasir Mahmood, Gowripatbi Rao, Prem Singh, 
Himanshu C haudhary 

lET, GLA University, Mathura 
Email: asir.mahmood l l25@gmail.com, 

gowripathiraofmpc@gmai l.com, prcmsinghOO I @gmai I. com, 
hchaudhary.mech@mnit.ac.in. 

Abstract 

This paper uggests a modified thresher machine design for minimiz ing the problem of 
choking in the concave. As surveyed in the district of Dantaramgarh, Rajasthan, the 
major hitch faced by the farmers in employing Multi-crop thresher machine is the 
choking of straw and chaff in concave clearance as the speed of feed is increased. As the 
feed is increased the chaff aggregate increases considerably and is forced down the 
clearance and chokes it subsequently. 

To resolve the issue a design was sugge ted that entailed a concave frame to hold the 
concave instead of being an integral part of mainframe of machine. The mechanism 
introduced to move the concave frame was termed as Anti-choking mechanism. 

Keywords: Anti Choking, Offset Slider Crank, Multi-crop Thresher, Concave Frame, 
Concave 
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Eff ct of Divergent Nozzle on Pulse 
Detonation Engine Perfonnance 

Nnlll Kukr.:Ju ' a11U Mchtab Alam1 

· {\\i\la/11 Pw{L\.\ut . GLA L 'uil·,•rstf\ .\Jculwra. (.illw Pradesh. /11(/w 
!:"-mar/· 1uilllt.l. .. ul..t<'i11..!..1 g/a Clclu, :mduab.alcmr!!.glo a. in 

ct- l'ul~t Detonation Engine ( I' Dt:), a J.l ropul ion 
n,\\,{\""' 1\f.\oo'l\IO\\ o{ (u~:\ to {lrodu~c thru ~t mort• 
1 tlhtn ~urrcnl cn~;int> 5) tcnu h~ cnl.ir~;cmcn\ ot i\' 
~I 1imphcit) :1nd tlu~nnod) namic d fictenc~ . I he 

of J>l)£: b old but hR 11 2ro>at imp;tct on dtirienq of 
.n t·n:,:1n1" .\t pnwnt du,· tn thl bdtu' i111 of 

111"' thh I)Jll' ol ~ng1nt>'~ <lc\i)!n O(llimit.ttiOO'• •trc 
mph·tl'd ~nd this lead~ one to irnpro' be no11lc 

tn "ilh thr nonlc implrnwntatinn 1ia fJUillitathc 
n• 11 p1 cdiclton,. "I his pa(lCr ~ummaritc' the 

uwonal hchtl\ ior of Puhe Octonnt 1Un t:n~i nc a ttad1etl 
h(' diiCrl-:1'111 noulc, "ith the \\Orkin~-: metlium nl 

·• u· .uut O\)gcn mi\turc. I\"' riifT<•rcnt tub<', nrc 
l fur lour \l' (l!ti'Otl' :mt.:lc,. In acltlit ion. the 1·lfcch nl' 11 

, , 111 dt' IIIIHIIIIIII 111 OCt\\ .uul pet for manrr ol 1 ht· I'O)!i nc 

c 111(1Ut.tlinnull~ prcrlictcd u~ i ng :r 111 o climt•n,ion:tl :;rid 
.a 1h1'hll\ tlwnain :IIHI t·1altuuc·d fr <•llr ) ul>'ionic In 

r'IIIIIC UJlCr at ion. (;e·icl indcpcndCilC'(' Stull~ i\ per formtd 
minute• I t•dttl'(' IlK inllUCIIC'C Of the llllntl!<•r Of j(ritb1!(rid 

on the cornput:uiondl re>uh,, l'r~<;ur(' ' ·" iution 11 lth the 
ntl llmt' intcna!l 11n• pictured for nil 11·~1 c:hcs. Ohtain 
t ul tlri\ computational hl,t>Sti:;ation pro1ide' thut ac; tlw 
c h-nt.:th " mcrea~ed the responsible impul'r il. 11lso 
.:~-rd (hl'lull. to find tht' qua l it~ amount of thru 1. hit.:h 

r ~' n,·, .rn~lt· 111 lht' cncl of tht ruh,· arc la1on•tl. 
h 1 "~""/'. I'D£. o,.,,m11i1111 l.m~ill<', Ollt:rJ:t'JII· \ o~:lo:. 

ol'lf llll',.·dt<tioll G11J lmkp<~tth'llc~: Stut~t 

1" I Rl)lll ( lilt 

''an t.'fiictl'nt and tmpro\~ unstc..Jd} propulston 
olo~y that us<!:> a repeumc cycle w pwducc c11ectrw 

1990 '"'" the 111ne 11ho.:n re~ean:her rook th1s 
ept <~gJtn tnl<' .:\lll'tdcratwn and st<lrto.:J rnrpr n1 Ill)! ns 

llrnl! pJ.-ntm'l\'1 ~ and rc,pondmg dt>,ICl'S 
trch.:r l(,umJ nru~h rwtrcrnbk 1111prmctncn1 111 
1al .:ffio.:ru~c}. spe-:tfk 1mpulsc and mechanical 
h, it~ ti1r rht' ')'tem a' o.:ampl'l to other atr brcathtng 

• 111. 

l11.: maJOr tk\dopml'nl 11 a~ ob~crYt-d m lhc pc~po:rs of 
tltnann. \1 hc."fe both hqutd and ga-.cou-. hydrtx-arbons 

t empln:c.-d and concepl of rnremuttcnt dewnalion was 
e ,fully dt-..:o,.:rcd 13ut later on s,,me unsu.:cc. sful 

abo t>b,er'~ to au.11n 0p11mum c.:,.clc 
fht, leads N1choll~ and ull m 195"' to 

re .1!!Jtn the o.:on.:ept of d.:t,mau,>n \\'ll\0.:~ fi.1r 
ul, tor1 apphcauon' '1o.:holls and all ~tudird a ~1mple 
:uir•n tulx: ''P•'Il at the <llh~ end \11Heh uttliz('o; fu,•l 
o"rd11er at the otht>r end and ex.nn rncd -.pl'Ctfic 
Js, "' 2 100 ''"''"d' for hvdrogen and nrr mrMure' at 

OJhk lr<'•Jti<:nr} uf :!' 111 but !he attempt ot llllliJllllfl 
• th<· '' l'k.'n ,·nd "cr,· not ,u~:..:c'' fu I (J]. 

I h:!man and all drd :.u.:.:cssful ancmpts to achr.:vc the 
nuuatwn of dctonauon 111'1de the cktnnatur tube ,,f -.mall 
o•ameltf "''"' \\\e ~'"'\\lt<! of m,'i-&Cn and cth~lcnc T hh 
repcllll\ e h.1cl 111 rccll<'ll n:~ultni rn rn h:rnnttent tl.:tnnal!on 
:It lrequc:n<"y of :!'iHz I atet on numencal '>tmuiJthlfl ".:r.: 
al'o rarrroo out 10 -.hl'rk !he perk•rmancc ,,f 1'()1 w-11:111 

b} M Anan and r\ -:'1.1 lalbllll Ill lb.:rr 'llldy ,,a, donc
lt>r the 50 em Inn\! nwrn tul'<.! :~uao.:ho.:J 11' il ~; tm lrmg 
dl\crgmg noak 4uaht) 1s,uc-; ht...c~ 1111\lllg, rgn111on and 
uan,ll1011 from ddlagrauon to deu~nalll~n wn' t~nor.:d 
un1.b thr~ stud) But 01 .:rail 1)1!dC.mnancc ga'l-r tho.: 
o;p.:cifio; impul..c 1.1f .tppro\ 6500 'l"..:\md' at thr 667 liz of 
•'Jll.'l at rng fi o.:qucnq C amhra and I cgtwr !I) 
,,,mputHll<mal!l 1111 ~,ugakJ thl' liw dtlh:rcnt ,)htpo.:' ot 
m•uk and lh.:u rc~ulh pr,,IIJc that the prL"''"'o.: of llll/./IC 

can unpr~l\\' tll'tiCCctblc p.uanh:t.:r in the perf~>rn1oncc of a 
I'D I [I J hddman Jnd Yang aJd, :111oth~1 ..:~.md u\1011 111 

'tudy by Cll1r- ergtnt; and dr\l•rgmg ll!lllk by rc
.:xamimng and compJrrng a lith.: rdc\o~nr linllmg (h t'rJU 
conclu.;ion ofthc,;c rw<> -iludrcs \\il' that the noulc 1~ trul) 
rc,pnrhtolc f('or the rn1provement rn th.l" t'lli-:Jene) o t 
PDI ·,')"'tern Arll•th.:t etli:d ol noak \\<I' tn\olll!ll!t'd 

b) <.. oopcr and ::,h.:phcrd (21. \\ hl'rc the.' predrdJOn (>f 
p.1r11al lillcd nw<.kl f,,r dcl<'llJllun tube: 1\'il' unC,ll,!atcd 
(2] \Judy nJ' COn\agcnl and dl\ergent II 11.!.: \\'ll' 

e\penment:~lly inn: .. ttgalo.:d b) Cooper and Shepherd and 
111 findm)! \\l.'rc: C<)lllparcd \nih -.teJdy 'laic tlo\\ nozzle 
[2] Pomt~ li>r th<' perlonnanct: of nt~nlc on PDr-. were 
considered and the: ''hole -rud) 1s locu~cd to present the 
df.x1 of dl\crg..:nt noak on rhe pul,;c dctonatlt\11 cngmc 
pcrli>rnHHll.:c~. 

PDI alhm' rt'p<:llli \C 1\!rHtrOtl. p1upaj.'nrwn and 
l'lllctll) tran·mus,ron of d.:tonarron IIU\1!~ 111s1d,• d.:h>II<JliOII 
tube. lnkr \"Jhc~. d~tona11nn tub.: and a n(vzlc at rhc end 
arl' the bJ:.H .. ekmcnr of our constdcrt.'d propulston S)Stcn 

A ~ummary of PDl cycle"' procr'~ ha~ been clearly 
c:.pi:Hncd in figutl' I. "h<'re pan I to 3 shows the purgmg 
filling and Jgni1ion ~lilg<'~ rcspecll\cl) Pan 4and 'i sho" ~ 
1he propagauon of detonauon in-;ide the complete rube and 
hoi\ ctlectt\·c ly It rcachc<> 10 the cx11 ~tagc ltnullnm:Othl~ 

after a ccnam pertod of nme a retlectt<~n of comprcssi' e 
d r-turhancc 1' l'b'.:!lcd. 'duch retlcc.ts from the c~ll \\,lll. 
anJ rcmmate ofihc '~de ha' b.:cn c:kar I) lllt'nll•>ned. 

II GU)\1[ IR) 

In an; ComputJIIL'nJI anal}'"' the ma)OT .. tep " 1,1 1 

m cl rhe ~eom.:tr~ .mJ gen<.'l ate till' mc'h Prc,cnted 
mm1cr \\ rk uuhzl'" (,'\\I HII t~'r crcatm~ geomcrl) 
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Con)putational Jn.vestigation Over H.elo 
Deck of Sitnplified Frigate Ship 

Mduab Alam 
Assmam Profes.~or, Gl.A r_:nh er~iry . .\/(I{ /iura, Cf/ar Pradesh, India 

E-mail nwhwl> a/am~~ Ia. acrn 

Ab~·tmct-llac l..\\·a •·d facing step (BFS) is a n oh~tacle for 
the hclicO(l(Crs during h1ndin g and hovering O\ rr frigate 
ship~ . (her the time nHlll ) n~~carchers ha~e seen the 
hcha\'ior of r eci rc ula t ion lOne, tu r iJulcnce airwakc a nd 
unstt'ad iness over the helo dec~ through the method of Ouid 
flo11 measurement technique a nd fluid now ~isualiwt ion . 
This paper summnriZC$ the ~omputation a l result of 
recircul ~t ion len~t h 0 11 an d over the helo deck of <t normal 
hangar. Rcci t·tulntion length is succrssfully ,·alidated on the 
hclo deck and m e r th e d eck against the cxpcrimr mal results. 
·\pprox 8.6% , ·ariat ion is fouf)d "itlt the experimental 
rc\nlts. Reci rcuh11ion length result~ is also \'Crif!ed through 
grid indepcndC'ncc check of computational model . 

Keywtmk Sf'S, Bf"S, fl.da. Sl/OL~ WOD 

L lNTROOlTTIO!' 

The n:t\':tl ~bips nrc the vehicle which are used by 
many ce>uutne~ lor variou~ purposes such as guarding 
coa~ta l lines. na\·al warfare. S<'alift providing support rc! 
the mam warshtps. These naval shtps carry heavy 
\\enpons. ain:rufts. d ect rontc systems. which controls the 
~)pcration of ,,capons and other equipment. The simpl ified 
fngate ships {SFS) mainly d.::pend upon their aircrnlls 
(hehcopter) lor any operation. These helo (hdicoptt~rs) 
land at the hclo dL·ck Of' the frigate$, located at the Stern 
(<tft part) o f the ship. The topside o f the frigate has a 
hangar to store the aircraft inside it.. The h:sngar and hdo
deck configurat ton develop~ the backward facmg step 

1-tg. I (\)mpl~ .< :.ystcm of Mutually ltttfrnctmg Voru~s Bcl\\c: n 
I Jdkopta Rotor 3nd Shql 1\trw<>ke 

llelicoptcrs h~ve to keep an eye over a \ast re~t"ll 
\~hich reqwrcs frequent lake-off and lnndmg I!' .)' 

"'cmhet. llte opcnHron or helo trorn the naval ut,ga:e L' 

not an easy tJ~k fur pilot, a~ he hai> to keep a trd-::i-.. o:-- t!"e 
mo~.wg wrfacc of the sh tp m l!ithcr d irection for l.tnJ:n., 
and hovering. .'\nother hazardous problem durmg ;;;.'e 

opcrmion of helo-ship is slup airwake reg ion, which , 
htgb ly tmsteady, highly turbulent, unpredictable and mult. 
dirccttonnl. The vonical regton gds developed at th, 
backstde or BFS resulting in recirculation zone an-" 
separation over the hclo deck shown in Fig. 2.. If th<:" 
hel icopter enters tn the recirculation reg10n it is for ~ur<! 
that it wi ll meet an accident. The down wash of hclicopt~" 
al~l' intlucnccs the turbulence to the surrounding "1r on th.: 
deck. The helicopter rotor must bc protc.:;tcd from th • 
eddy region crealcd by wind around ;:-uperstructure I 
past.. fey. decades reSt'archcrs hc\\·c bo.-en !ocu..;ing on th: 
issue to determme the length or recirculation zone c 

unsteadine;{~, so that the hcli.:optcr c»n perfilrm <'peralh"~ 

smoothly. 

11 
..._--- . - - ___ f 

~ · - ··----4---1--

Fig. 2. Fonnul:ttion of !:lad.;\•ard ~uctng \kp (fll·)t <:>II " :>.a val"'" 

Sevt>ral experiments and computation tests we-
conducted by researchers to reduce the unsteadiness and 
make the helo and the pilot sa ft: from getting in con!..i, 
with the recirculation region. P G Spazzini f!/ a!. ; . 
performed numerous experiments ova the BFS. varied t. • 
step height to space Cl)Onlinate <md ''bscn <.'d that tl -
primary recirculation reg10n has mor!! ad\erse e ffi- .:t 
the flow. However, the secondary reGir<:ulat ion regton a. 
reattachment region do also atlect the !low over hdo dec. 
and cause the unsteadiness. B F Annaly er a/. ,: 
conducted an experiment to investigate the sepurat!, 
le ngth variation considering Rey11 old~ number var~ 1r ~ 
from 80 10 4000 and abundantly establisht·d turbulent flu 
rrcirculation region and found that the recirculation Jcn~-,rth 
1s not much atl'ected by the wrbuknt flow, which was !at 
validated numerically considering two-dim~nsional ste....;_ 
di1Ierenrial equation of mass and momcnltlm. Damel \. 
S:tlcr {3). in an experiment on a model of the naval frigz ~ 
:-:;duced the unsteadiness and recirculation region over It 
:.~:::"o deck to 12. I% inside thl: wind tunnel "·1th the help .. 
~'ernlte<;hniques. J forrest et.al [4] numerically anaiFe
!hc" .;.lnp :ltiwakc using Detached-Eddy Simulation. In (i 
r"-P~~ the unsteadin<?ss over the hclo deck was cxumin ._ 
;!' t! :·erem wind velocities and different \\1nd over de~ 
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Selection of Suitable Machining Paran1eter of 
Die Sinking Electric Discharge Machine (EDM) 

to Optimize Material Retnoval Rate (MRR) 
using Gray Relational Analysis (GRA) for 
CNT Reinforced 10-Layered Carbon Fiber 

Nano Composite 

Kuwar Mausam1, Ravindra Pmtap S 1ngh~ and Dr. Komal Sll.~rma' 
1 

: Asq~mnt Profe~<;cr. Uept. r>fMechan1cal Lngg .. GLA Unm:rsuy. Mathura 
'Profes~or. Dept. of Mechanical f:ngg. GLA Unl\ er~Hy. Mathura 

-lh;trdcf-ln thi' re~totrch \lOri. the Cra~ Relationa l 
\ oal}sis {C R \ ) is u~ed u~ the optimi1.arion technitJuc to lind 

out the ~uitable proccs, parameter for the machining of 
Carbon nano tulli!(C:\ T) r!'lnforced 10 la~ercd carbon 11bcr 
nano composite. GRA appl) the spl't:ific concrpl of 
infornHHion. GRA used to determine the suitable prOC~>> 
parameter for die ~inl..in~ Elcclt o Discharge i\lach inin~: 
(F0,\1) fo r machinin~ of C' I n·inforccrl 10 la~ered ca rhon 
fiber na no compos itt'. In t his experimental 110r k four procc~~ 
pa rameters are selected named pfak currl'nt{lp), puhc on 
time(Ton), Duty ryrlr('l) and gap \'Oitage(\'g) a nd thl' 
) ignificanl effect oo mate rial rcmonll r~ te (:\ IRR) has been 
calculated . MRR h consider ing as the main input \aria bll' 
for the basis of selection of suita blr process par a meter . 

/ndcA '1 ermr: Cnrbo11 n;motube (C.\ T). Die Siul.illf! 
Elertr·o Oirch:trg:~ \ !Jtrhiuing (F.0 \1), Cnt.l' Ue-lationa/ 
-lnn~1si' (GR IJ. \futui11f rcmmal R:1te (M RR). 

I. ('ITRODL< liON 

.4 ElecTric Dtsclwrge Mac/mung 

FD~1 is a ht'at·electnc metal elimination method in 
whtch tool profile IS reproduced ml!ror wise tnto a \\ork 
fintshed matcnal w1th the ~hape ol the electrode ·~iuch 
defines the space in which the ero~10rl \\til oc.:ur (J}. I' or 
1mpro\lng effecu,ene"s worl- p1ccc an.:! u l 
submerged 111 d1elcc1ric flu1d :;.o that tl:.uJ c•n ea-il~ 
remove the dehn s parttcles [l.xrre<ie c{S·m::.:td t 

positive tenninal generally erode<: :n fa-te: :-31;:-- • ,_ · , 

material is made anode and t• l()! :11ah:n~J I' ~-Ilm.!e ~p:.trl.: 
tS generated by a g;nerator \\tuch L• m 
both tool and work ptece ~lm:h L• ;,:;cc,..,~ r: c ~'tl
fluid \\hich leads to m:nenal mn ~ ~ th::m:1I a 

field is generated thJ: r..:
~11ich disclurg.: th. did-
electrons \\1th hight't w 

I he lat.:~t achievement 111 the· area of I· DM lu. 
forward due to the arising ti.tncuon of EDM route :1nd th 
dlllicuhy b..:mg !:teed by the .;urr..:nl mc·~hantz 

mdu, tne,.. from the progr~s-; of recent metals that ore hll! 
-to-process sud1 as twl >-teet'. mnclll\llliC!'>. carb1d6. •1lp:r 
alloys ha~tc!loy. wa..,p alloy. comp<Nh:s 
:.tamlcs~ stccb. heat res1stant steel. etc. m(~:>tly used 1 

and mould makmg factorv. area of acro,pace. ,tr~ 

aeronautics. and area of nuclear mdu~rncs LD:>-1 
thn,ugh its being t h~.:re felt in the nc\~ area ,m;h a~ 'f 
opucal and, mcdtcal. dt•ntal and Jewellery tndu,tr . 
surg1cal in~trumcnt~ including autornoli\'C R&D arc.l' • 

B Gn•1 Relmional Ana~ni\ IGR.4J 

GKA inYcntcd by Deng in 19R2. th1s l'PIIIIItt. 

method work on rhe some spcctfic concept of mfom· • 
GR \ mdude two extreme.-

! At one hand no solution can be lind defined 
:my~ystem l'l"ith indication of no tnfonnauon. 

2 On the other extreme a 'i}stcm \\'111• 
mformation has a umque well dctincd ~olua r. 

In the mid of the process GAR proqde- nlll•.b! 
range of solution among wh1ch n 'uitable (uc; 
-" luthl'l extst GRA not pro,·idl' best .;olutlvn 
rro. Hk~ a \VliY w lind ~' ttt a go..xl -:oluuon '' 1th 
J~,!T<.'C l'f opttm1z.a11on tor <my real world prnhlcm 

In thb method a grey n.:latwnal g.rnde(C,RG 
g.-ner,Hc: wh1ch is the 8\.crage ~u1n of gr.:) rc: 
o:ocffi.:t.:nt which i~ defined by foliO\\"ing relauon.-

Y(xO •,xi .. ) = Yi = (1/n)~i(k) 
Here. n IS the uumber of proce~s respon~c 

ll. ~tETHOOOt O<iY 

Mn\lmum and Mmimum value of \IRR 
T\\'R ts calculated_ 

2 Fonn normnhzed tablt.> of MRR and TWR 
3. Calculate dcviatil.'ll sequence for ca(;h 1c~ 
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Noise Control in Tile Cutting Machine by Taguchi 

Blw \\arta RJthon:1 and Pankat S<• nta~ 
FelluH \lttdwt. \ '{fiE \lumhcu .JUOO,\ 7 

A'''~lt/111 Pt<ife.\wr \lnharucal, <d I ( JIII'<'I'WI .\flllhura :!bJ(){)J /ndw 
f-muil· 1bha11alrtl.r(/fhon .!01 7(atlill<'.ac.in -'panlwi \Onia~t g /a_ac iu 

Ahstracr- !'her~ urc i\ llltions of \\Orkcrs ac ro,s oH r the 
world ~uftcr uora bl) hearing lo)S a s well as mental anfl 
hea lth strc~~ due tn high lc,cls of factor~ noise. Tile cutr inj.! 
noise nor onl) affecting the orwrntors \\ ork hut also create 
noi\e pollu tion tha t affel'tin g the en\ l r onmt-nf. In this pape1 
nohr produce in rill· wiling machint> is opt imi1rd h~ 

11c1opt ing acti ve a nd p a~~iH' noisl' con rrol mNhod a nd t.tguc hi 
:1\ \\l' ll l hi~ paper j, hclplul for up1imi1in:.: uui)C \\ll hout 
d<•ttriornrinl! fun criou;ll it) nnd qunlit )-

1\eyll'ol'rl~: ta:t,u(lu. •1111.\C, d!'I<'I'IOI'<I/IIlg 

:-.:m,e can be de lined liS unwanted ,:ound. I he) rna) 
C:IU't' '''man) 'Crl\llb hazard COliS\: anu applicatilmS lhat 
reductlll! lllllSC ln·cl 1\ o f J.! I'Clll tmp.mance. Lo~, or 
h.:.tr•ng b •'Ill) ,,t rh.- dkcl ,,t LOntrnHous cxpowr,· 10 

c'l'l"''' ''l' 11 01~..- Nt>l'>c c.Jn rntcrferc '' rrlr ~l,•ep and 
~pe.:ch , and cnusc dt~Cl\111 r,,, t Md or her non-:nrdrtor) 
c llcc ls. Moreoh'L hrrh k\d noise and ,·rbr:llion lead ll' 
structural liulurc~ a~ 1\'dl :t'\ reduction tn ht<: ~pan Ul 

man) tndusln.JI cqurpml·nt~ l hl· rmponant·e l' f Ill' '""' 
i.;suc could be \\dl und.:rsrnoo by !ookmg at r.:gulaiH)IJ:

Ihat haH' been pas,cd h> g<"emment to rcstrrct norsc 
productll'n 111 ~octet) 

IL Nllhl I '\1'<1\I' IU l. l\11( 

Thl' pcrnH,~tblc exposure l1mit' fot nc,rse arc 
;tipul<llt'O in rhe f3ctorics (noise) regulation;; "10 person 
shall oc expL>-cd Ill an cqul\a lcnt sound pre:ssurc le\cl o f 
85 dB:\ ovc• an 8 hour work day. 

The permissible cxp<,:-ourc limtL, for not. t' are gi\'cll 
m lahlc I for C\Cr'y 1dBA tnc:rea~e Ill sounu prt:Sl>tllC 
k' d rn .;l>llnd prt'-~urc k\cl. tht· exposure durntr,,n r
rt•duc,·d b) hall 

I \!>II I l'r R\!h,llll f 'f>l"~ I! \t! 

r- \o uoi<IJJr~"" re '"' d (d II .\ ) \ l a\inwm dunuiou 
8! I 16 hr; 

r- S3 1 ~ hr>: 
X4 II• hi'\ --- --
~' \ iu> 
~(> fo Ill> 
87 ~ hr, 
~~ • hr< 
XLJ l hr, 
'I() ~ hr~ 

91 ~ """ 92 1 c.r• 3:mml 
oll I I h1st_6~1:Jlru 
q-1 ;-- I !:irs 

~ 
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Experin1ental Study of Rapidly \ 7 aricd Flow in 
Horizontal Prisn1atic c·hannel: Relative 

Pre-Jump Depth 

, anjcc\ Kumar Gupta1 and R.C Mehra' 
1 Depm tml'lll of Meclrwuwl F.ny.ml?<!rm~ GL I l.m1 ('1"\1/1 .Vathum. India 

1 Deparlnrent o/ Applied \fedwnu' ,\f\ \IT .11/altalwd. India 
£-marl- 1 smyf'("' mlmtwpgmml.com. -'mduarac(!,l redi/Tmail ('0111 

...fbsrruct-ln t he present paper h ~ ll ra ullc jump in 
tontal pr i\ matic channel has been studied and nn:llyud 

;.iclcrint: the "ffrcr of hoth a pprmrch F roud.e numher (fr1) 

" incom in ~,t Re) no Ids num()er (R('1). Ernr>irical modt'ls for 
.ari•c pre j u rup depth consider inl! r cla thc specific erreq;~· 

·re and after thl' ju m1> based on np<•ri rnenta l daHt using 
I ,l.inl!h.rm TT theorem a nd regre~>iou annl~,is ha'"' b('en 

,efoped The dc\eloped empi rical computational model is 
• ,(.fated using Bhutto ( 1987) data. 

f,"f!y ro·onk· 1/y draulit· J11mp, Froud£' ,\ 'um llt'l ', Rt'J'IIahls 
.. l'lb<!r. {;'mpirical Cnrdatit111 

Nm.tE\il I. \TliRE 

L Sp<.'cilic l·ncr<~y he-fore the Jump 
I Specthc l:ncrg~ after the Jump 
f 1 . Fncrgy Los~ 
E:11r R('latii'C Lncrgy l .os~ 

[', 1. f·roude number 
F. Function of 
G· Gravitauonal Acceleration 
H . Height of the Jump 
L : Lcnglh of the Jump 
R~· Coefficient of Determination 
V 1· Veloct ty 0f rlo11 before the Jump 
V.: Vclocuy of Flow after the Jump 
Y1: l)epth of!- low bd'ore the Jump 
y , , Depth of Flow after the Jump 

I NI RtlDUCTIOI'o. 

Hyclr.1ulic JUmp ts a phenomenon caused by change in 
,,ream rcgtme from super cntical now 10 sub crttical now 
1>1th con~iucrablc encrg)· di~s ipation and nse in depth of 
tlOI\. At the place where hydraulic jump occur rollers of 
turbulent water form which causes diss ipation of energy. 
Hydr<~ul ic jump primunly serve as energy dissipatet to 
dissipate excess energy of flowing wa ter do~omstrcam o! 
hydraulic structw·c such as spillway, sluice gate::.. etc. This 
excess energy, if left unchecked, will hnvc adverse effect 
oo the banks and the beds. A re,icw of literature sho1m 
that earlier n:~eardrer studied the hydraulic JUmp 
charncteri,tic;; only tn terms of appro<~ch I roude number. 
fn t.hc present pape1 hydnruhc JUmp in honLOntal channel 
hJs been ~tudaed and analyzed considering the cflect ot 
both approach f l l'ude numbcr and incomtng Reynold' 
number. empirical moucb ((lr relati\'e pre Jlltllp d~pth 

consadering rclal ivc .,;pcci lie en erg) hcl0rc and after the 
jump ba~L'<i on e\peri111ental dJta usmg Buckingham n 
theorem and regression amrlyl>as hn1e b<'<'ll de1elopcd. The 
developed emprrical computational rmxlel is \ctlidatt:d 
u ... ing Bhuuo ( 19S'7) da1.1. 

II. E:\1'1 Kt\111\ t ·\ t St 1-l I' '''>t-It IIIOilOI•>tiY 

A 1:.\perinu:ntal Set-up 

·n,c experiment was carn,•d out in ll )t"!tiJUii t: 
Laborator) of Applied Mechanics Department o f Motilal 
NdlrU >lational ln~ti lute or "lt:duwlog) 1\llahabaJ. 1llc 
gene1al layout of cxpenmental setup is 'h01111 tn fi~ (I) 

TI1<.' s"tup t•on, i-;t ,.,f ( I I an m·cr h!'ad supph tanl.. 121 
!Ceder p tpe v.tth regulatin!! \all~ tJ J tr let tJt•k 1-1 ,ull:ng 
basm (5) te:;t ~c~lion (6) -;harp edged \ c:rtt,a' r.:g:..:atmg 
gate~ (7) point. gauges wtth shder ('\ ) dt'Ch:!rge w.d 'o\IIh 
rectangular werr. 

R. r: \fWtintellltd P1 O<.t'dur, 

E'<pcrimcnts on free h)drault~· Jump are ca.·ned out m 
a rectangular horizontal pn~mattc channel. A ,cnc!S ot 
nm~ 111 clillcr.:nt value:; of dt!><:lwrge \\t:re cxpemnentcd 
and hydraultc 1ump was formed b} opcratU1g the tall gate 
and sluice gate. l·or en..:h nm inllial depth. sL"qucnt depth 
and knglh of hydraulic JUmp were measured. l11e abovr 
steps wen.• performed sequentially at dilferent valve 
opening. 'lbe d1scharge in the channel 1s measured Wtth 
the help of sharp crested rcctangulllr \\eir. 'll1e tmual 
depth. sequent depth and herght of water Oowing OI'Cr the 
crt'S! of weir arc measured 'With thr help of point gauge. 

Ill DIMENSION,\! AN:\U 'itS 

Based on the phenomenon of hydrau lic jump. the 
1mportant parameters allccting the hydraul ic jump 
phenomenon and energy tli~ipati1.lll d0\11lStrcam of 
hydraulic structures are Y1 Y: V 1 \ '1• L1• 111• l:1 E1. Et.. ERr. 
p, g. )!. £ and '1 1\h1ch can be explored as: 

frY . Y_. v. v1. L,, H,. r r ;. F •.• r-R'-· p. g. 11. ~ 
T))-0 

\\'nh the help or Buckingham', rr-thc,1rem and takmg 
y g and r as rl'peatmg \ftn3ble~. the follov.rng 
dlin•':l -1~ nJ.:,..~ group:; arc de\ elopcJ 
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Abstract—Thermal energy storage (TES) system using phase 

change material (PCM) is an interesting area because of its large 

storage capacity. In this experimental investigation, a horizontal 

shell and spiral tube heat exchanger using Paraffin wax as a phase 

change material is used. The melting point ranges of the paraffin 

wax are 530C to 570C considered for calculating thermal 

characteristics. Due to high specific heat, less cost and easy 

available water are used as a heat transfer fluid (HTF) in the 

latent heat storage system (LHSS) and the thermal behavior of 

PCM during a phase changing process is analyzed. A series of 

experiments are carried out to study the effects of different inlet 

temperature at a fixed mass flow rate. The Thermocouple of K-

type has been placed for calculating the temperature variation 

inside the cylinder. This paper also examined the temperature 

variation inside the cylinder along with radial direction. Natural 

convection and conduction came into consideration while the 

melting of PCM and solidification process respectively.  Results of 

mass flow rate of HTF at 0.3 LPM are shown over the inlet 

temperature at 700C, 750C and 800C. Time of charging and 

discharging was calculated in this process. Investigated charging, 

discharging and overall efficiency are calculated 61%, 55% and 

36.37% respectively. The maximum useful energy which can be 

extracted from the system, called exergy and the exergy efficiency 

of the system is found 13.37%. 

 
Keywords—TES, PCM, HTF, LHSS 

 

IX. INTRODUCTION 

esources provided on the Earth are getting depleted 

hence, the fossil fuel are being expensive for 

domestic as well as for the research use. The by-

products which are left over after burning are harmful 

to the environment. The by-products are in the form of 

gases such as sulphur dioxide (SO2), Nitrogen oxide 

(NOX), Carbon dioxide (CO2) which is responsible for 

the sudden climate changes. Moreover, the ashes left 

after burning affects the surface of the earth in an 

adverse manner as it does not decompose. Combustion 

of fossil fuel leads to harmful greenhouse gases like 

carbon monoxide, carbon dioxide which causes 

incurable diseases like cancer, and asthma which is a 

great cause of concern. Shortage of fossil fuels and 

increasing consciousness towards the human health has 

made researchers contemplate about the alternatives of 

fossils. To minimize the above effects and to continue 

the work smoothly, there is a need to switch to another 

resource which is affordable and can be used freely. 

From last few years trends are showing that use of 

alternative source of energy has been increasing slowly 

in Figure 1. 

                                                                 
 F. A. Author is with the department of Mechanical Engineering, 

GLA University, Mathura, U.P. – 208016 (e-mail: 
mehtab.alam@gla.ac.in).  

 

 
 

Fig. 1: Development of renewable energy 

 

Above figure represents the energy consumption of 

fuels measured per year. The graph clearly shows that 

oil, coal and natural gas have remained to be a primary 

source of energy since 1965. Their usage has been very 

high. Use of nuclear and hydropower also had 

significant growth with time but its consumption is very 

less in comparison to oil, coal and natural gas. Other 

renewable sources of energy like solar energy started to 

proliferate in 2007 and are continually growing with 

time to become a better alternative for energy 

generation. There are two ways to get rid of this problem 

to some extent. One is to use the resources very 

carefully. Another one is to utilize the available energy 

sources like renewable energy. Among the various 

source of renewable energy available, solar energy is 

present in abundance and is considered innumerable. 

The solar energy available in a year exceeds the possible 

fossil fuel reserves in India. It has various advantages 

over fossil fuels. It has no energy input cost, unlike coal 

and gas. It has no transportation cost input. Various 

materials are being discovered for the thermal energy 

storage in various sectors like domestic, industrial, 

transportation etc. Thermal energy storage is the process 

of storing excess solar energy during peak hour time 

(day) and using it later. Thermal energy is used for both 

short-term storage (when energy is stored for few hours) 

as well as long-term storage (energy stored for months 

or more). LHTE can be done using various phase change 

material (PCM) which are broadly classified as solid-

solid, solid-liquid, solid-gas, and liquid-gas. Generally, 

solid-liquid phase change materials preferred over solid-

S. A. Author is with the department of Mechanical Engineering, 

GLA University, Mathura, U.P. – 208016 (e-mail: 
toshit.jain@gla.ac.in).  

 

Charging and Discharging of Shell and Spiral tube 

LHSS using Paraffin wax as a PCM 

Mehtab Alam, Toshit Jain 
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Numerical study in Channel Angular Pressing of 
friction with strain energy on Aluminum Alloy 

Toshit Jait/ , Alok Son/, Bl!awana Ratlwre3 

1,2.3 ,r. 
Assistanl ProJessor. Depanmenr of Mechanical Engineermg 

GLA Uml'ersiry. Matlwra 

Abstract 

Equal channel angular pressing (ECAP) is a method 
used to impose strain energy in material which helps 
to increase the mechanical properties of a material. It 
· generally used to refine grain size of the material 

passing sample through equal channel. In this 
study. analysis on frictional effect in equal channel 
angular pressing using aluminum I I 00 has been done 
by using finite element (FEM) software DEFORM-
3D version I 0.1. Dies with different channel angle 
were designed with the help CATIA. This study 
shows the e tTect of friction with different die channel 
angle and changes incurs with change in energy. II 
has been found that with the increase in fri ction, 
reduction in comer gap is found (dead zone). which 
may cause material damage and improve strain 
distribut ion homogeneity. The result obtained wi th 
FEM simulation are compared to those obtained 
theoretically, thus it is found that the current study is 
in good agreement to the theoretically result. 

Keywords 
Die channel angle, Equal channel angular 
pressing, Finite element analysis, Friction, Strain 

Nomenclature 
&; Yield stress (N/mm2

) 

& o Friction stress 

(N/mm2
) 

10. Constant of yielding 
d Grain size of material (m)) 

& N Equivalent strain (mm/mm) 

9. Shear strain (mm/mm) 
5. Number of passes 
<!> Die channel angle 
(
0

) 'I' Curve angle (0) 

Department of Mechanical Engmeering 

Introduction 

Ultrafine grained (UFG) materials can be 
obtained by equal channel angular pressing 
(ECAP). Many Severe plastic deformation 
(SPD) techniques have been developed to 
produce bulk ultra-fine grain material. Equal 
channel angular pressing is widely used 
method among the several severe plastic 
deformation (SPD) for obtaining bulk, defect 
free material. Ultra-tine grains have 
increased their strength at a lower 
temperature scale and rapid formabil ity at 
some elevated temperature therefore seeking 
an important industrial prospect. According 
to the Hall-Patch equation [I] grain size of 
the material is related to the strength of the 
material which is given by equation ( I ): 

1/2 
a y = ao + laf ( I ) 

Equal-channel angular pressing (ECAP) 
developed by Segal [2] and Valiev f3] to 
produce huge ultra-fine grain materials 
hence improve mechanical properties of the 
material. Process of ECAP can be seen in 
figure ( I ). which shows, a billet is being 
passed through two equal channel made in 
die by pressing the billet by a punch. In this 
process plastic strain is imposed by simple 
shear at the intersection of the channels. The 
main advantage which makes this process 

attractive is that strain can be imposed in th is 
process without any reduction in the cross 
sectional area of work-piece and it is a 
relatively simple procedure that is easily 
performed on a wide range of materials. 
Lubrication is used in process to reduce 
friction between the channel wa ll and work
piece. In this process it is the shear 
deformation occurs in the material at the 

Page 74 - -r '3 
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Energy Saving by Productivity Improvement using 
Alternate Manufacturing Techniques 

Sunil Kuma r', Manish Rawar , Toshit Jain3 

U.J Department o[Mechanlcal Engineering. GLA Umversity. Mathura 

Abstract: Productivity is of concern ra1her an exrremely 
importam concern for any manufacturing industry. Several 
ways of improvmg productiVity are suggested in rhis paper. 
Paper explains vanous produCtivity parameters which 
Improved m various sections of lnduslry under 
cons1dem110n Areas of weak productivity identified and 
suggeslions g1ven are applied to that area and results 
obtained. Considerable savings in ume taken for new 
sugges1ed process and hence energy saving in fonn of 
reduction of wastage of electrical enerb'Y IS thus obtained as 
a result. As energy is of a1 most importance for MIXed 
Economy like India's. So this paper gives satisfactory 
result in renns of electrical energy saving which further 
saves capital mput given to Machmes 111 fom1 of electrical 
energy. 

Ke,I'"'Ortls: l'roduclmly. t:nefRY savmg. Macftmmg. 
MacftmeShop 

l.lntroduction: 

Productivity usually defined as a ratio between output and 
input It is a fundamental concept considering this effi cient 
and e1Ttct1ve use of resources. Dealing wilh conlinuous 
competilion, company not only needs to produce quality 
products but excellence productton systems and 
managemem also plays an importalll roles. . The aim of 
study IS to 1mprove the productivity in manufacturing 
industry. TI1e objective is to identity the defect of the 
company and create a better solution to improve 
perfom1anee. Various industnal engmeering technique and 
tools is implementing in this sludy 111 order to investigate 
and solve the problem that occurs m the productton 

It is the reduction in the wastage of resources and 
concerned with optimal uti lization of inputs and that input 
may be man, material, machme, tune; for the production of 
goods and services. OEEC i.e. Orgamzation of European 
Econom1c Community defines product1v1ty as the ratio 
between rhe produclJons of gl\ en commodiry measured by 
volume and one or more of the corresponding inpu1 factors 
also measured by output. EPA 1 e European Productivity 
agency defi11es productivity in a diOerent way as 
"product1v1ty is an attitude of mind. ll is mentali ty of 
progress, of1he constam improvement oflhat whtch exists 
It is certainty of bemg able 10 do better than yesterday and 
contmuously. 

Deparnncnt of Mechanical Engineering 

I. I. Objectives of selecting pa rameters 
I) To implement roots from iodustrial engineering in 
manufactunng industry. 
2) To ident1fy the defects of high frequency a1 workstations 
3) To introduce la test methods m same manufacturing firm. 

Page 23 -:a.z. 

Paresh
Highlight

Paresh
Highlight



••••••••••••••••• 
••••••• ••••• •••••• ••••••••••••••••• 

IDEAS 
INNOVATIONS & INITIATIVES 

Or ganized By: 
Depa rtment of Mechanical & Industrial Engineering 
& Centre of Nanotechnology 

Indian Institute of Technology Roorkee, 
Roorkee • 247 667, Uttarakhand, India 

Our Sponsors : 

~ ~~ICON AMETEK 
eppendorf m ('"~ f"\C::.I'"\ort'\i.::s'• ffi'TI C\ Taylor & Franci5 

INSTRCN TECHNOLOGIES flm ~ -·• v 

Paresh
Highlight

Paresh
Highlight



Div. App1._37 1-1C 31 

Application of Nanofluid in Thermal Energy Storage System: A Review 

A. Saxena*, A. Awasthi and M. A lam 

Department of Mechanical Engineering, GLA University, Mathura, India 

*Corresponding Author E-mai 1: abhishek.saxena _me 14@gla.ac. in 

ABSTRACT 

Traditional ly, energy was stored as a sensible heat that has a problem of large volume for storing heat, to 
eliminate this issue latent heat energy storage system (LHTESS) was introduced. Latent Heat thermal energy 
storage using phase changing materials (PCM) is a very popular source to fulfil the gap between demand and 
supply of energy. Storage system using PCM has also a problem of thermo-physical properties such as low 
thermal conductivity. PCM using nanofluid is the best way to diminish the problem of intermittent energy in cold 
region where the demand of thermal heat is more than the supply. Nanofluid is a nano-sized particle which is 
mixed with the base fluid to enhance the thermo-physical properties of base fluid. In thermal energy storage 
system researchers are now focusing on the usage of nanotluid because it increases the heat transfer rate with litt le 
pressure drop acting as a single-phase fluid. ln this article, many scholar papers are reviewed based on the thermal 
properties such as thermal conductivity, viscosity, specific heat, and density of nanofluid. This paper also reviews 
the variation of thermal properties with inlet temperature and concentration of nanoparticles examined in previous 
researches. The recent scope on the study of nanotluid is in method of preparation, ways to enhance the 
stabilization of nanofluid in many fields such as energy, mechanical and biomedical fields. After exploring the 
effect of nanofluid in TES system through scholar papers, in future the further investigation will be done by using 
nanofluid like Ti02, Ce02, and A 120 3 etc as a heat transfer fluid (HTF). 

Keywords: PCM; HTF; LHTESS. 
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Recent Developments in Thermal Conductivity of Normal Nanofluids and Hybrid 
Nanofluids: A Review 

R. P. Singh • and A. K. Tiwari 

Department of Mechanical Engineering, GLA University, Mathura- 281406, India 

*Corresponding Author E-mail : pratap.ravindra@gla.ac.in 

ABSTRACT 

In the last two decades, a new engineering fluid called Nanofluid has been considered as the promising option in 
the various heat transfers application since pioneering researchers discovered enhanced heat transfer 
characteristics of these fluids. Nanofluids are colloidal suspension of nanoparticles in common heat transfer base 
flu ids such as deionized water (OW), ethylene glycol (EG), engine oil (EO), kerosene, EG/DW mixed. Hybrid 
nanofluids are suspension of two or more types of nanoparticles into base fluid. This review is an attempt to 
summarize the recent research in enhancement of thermal conductivity of various normal nanofluids and hybrid 
nanofluids with all of their significant features and findings. The present study demonstrates the influence of 
different factors such as nanoparticle size, concentration of nanoparticles in base fluids, surfactant, the 
temperature and type of base flu ids. ln literature many experimental investigation reported anomalous 
enhancement in the thermal conductivity with increase in nanoparticles volume concentration and temperature. 

Keywords: anofluids; Nanoparticles material; Thermal conductivity; Hybrid nanofluids. 
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A Review of Thermo-physical Properties of Nanofluids 

S. Mishra2
, . K. Gupta1.2•, A. K. Tiwari3 and S . K. Ghosh' 

1 Department of Mechanical Engineering, Indian Institute ofTechnology(ISM), Dhanbad-826004, India 

1 Department of Mechanical Engineering, Institute of Engineering and Technology, GLA University, Mathura-
281406, India 

3Department of Mechanical Engineering, JET Lucknow, Lucknow- 226021, India 

• Corresponding Author E-mail : naveen_glau@yahoo.in 

ABSTRACT 

Nanofluids are the new class of thermo-fl uidics and also an emerging area for research. Due to their superior 
thermos-physical properties, researchers were attracted towards their appl ication in different thermal devices. 
Although, the effect of nanofluid appHcations on thermal performance of thermal devices is still controversia l. 
Researchers claimed that the positive impact of the nanofluid application on thermal performance is due to their 
enhanced thermal properties like thermal conductivity, specific heat and viscosity etc. The goal of this review is to 
provide an overview of thermos-physical properties of nanofluids. Authors also enlist the different parameters 
responsible for the change in thermos-physical properties of nanofluids. All parameters have individual or 
combined effects on thermos-physical properties of nanofluids. Authors have drawn the attention of research 
community to explore the dependency of all parameters on each other. 

Keywords: Nanofluid ; Thermal conductivity; Specific heat; V iscosity. 

740 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



••• •• 
•••••••••••••••••••••••••••••••••••••••••••• 

~ 
'1t~ ~ 
!~ ,I 

IDEAS 
INNOVATIONS & INITIATIVES 

Organized By: 
Department of Mechanical & Industrial Engineering 
& Centre of Nanotechnology . 

Indian Institute of Technology Roorkee, 
Roorkee- 247 667, Uttarakhand, India 

Our Sponsors : 

~:~®f'il) ICO N .\METEK - ""!:!'.!'.!'-l 
eppendorf m c~ f"'\CI"\Ot'f\ic:5"' mTI. Q Taylor & Franc: is I 

INSTRCN" TECHNOLOGIES llll! ~ ,,,.,,u .• .,. ·'•·'•' 
---....., 4 I 

Paresh
Highlight

Highlight



Div. Appi._319-IC 31 

Effects of Ti02/H20 Nano fluid Application on Thermal Performance of Mesh 
Wick Heat Pipe 

N. K. Gupta1
", A. K. T iwari2 and S. K. Ghosh3 

1 Department of Mechanical Engineering, Institute of Engineering and Technology, GLA University, Mathura-
281406, India 

2 Department of Mechanical Engineering, lET Lucknow, Lucknow- 226021, India 

3 
Department of Mechanical Engineering, Indian Institute ofTechno/ogy{ISM), Dhanbad- 826004, India 

*Corresponding Author E-mail: naveen_glau@yahoo.in 

ABSTRACT 

In the age of technological advancement, continuous improvement is required in every walk of life. In electronic 
equipment, due to miniaturization and densificat ion of electronic circuits, more heat flux is generated. High heat 
flux may affect the performance and operating li fe of the equipment. Heat pipes are the most effective solution to 
dissipate that high heat flux to the surroundings. There are different operating parameters, having effects on the 
thermal performance of the heat pipe like power input, inclination angle, type and volume of working fluid etc. In 
the present paper, Ti02/H20 nanofluid has been used as working fluid in the heat pipe. The effects of Ti02/H20 
nanofluid application in heat pipe for a wide range of power input (50- I 50 watts), and inclination angles (0°, 15°, 
30°, 45°, 60°,75° & 90° with the horizontal) has been analysed. The purpose of the investigation is to highlight 
the enhancement in thermal perfonnance of heat pipe using nanofluid as compared to water. Authors have drawn 
the attention of research community to identify the dominating parameters and explore the interaction effects 
among all parameters responsible for the thermal performance of heat pipe. 

Keywords: Heat pipe; Thermal resistance; Thermal efficiency. 
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Digital Human Modeling using CATIA-V5 for the 
Analysis & Ergonomic Improvements in Design of 

Wearable Load Assisting Device for Porters 

Harish Kumar Sharma1
, Amit Kumar Sharma2

, 

Aditya Singh3 and Piyush Singhal4 

1.
2·

34GLA University, Mathura, India 
E ·mail: l f10rish.sh rma@gla. a c. in, 2amit. sham1a _ mel4 @gla. a c. in, 

3aditya.singh mel4@gla.ac.in, 4piy11sh.singhal(a)g/a.ac. in 

This study proposes n wearable load as.<;ist device for load carrying for porters at Indian 
railway station using computer aided Ergonomics and digital human models. The task 
performed b!,' the porter is the lifling and carrying the luggage of passengers using manual 
process. In order to lift the luggage the porter has to bend his neck and trunk which can be 
responsible for the development of various work related musculoskeletal disorders (WMSD). 
The purpose of this evaluation was the development of a load carrying structure for luggage 
carrying and to distinguish potential outline issues that could bring about musculoskeletal 
damage in a real workplace. CATIA computerized human modeling software was utilited for 
ergonomic investigation to assess the potential dam<~ge danger. considering contrast among 
utilizing and not utilizing rhe assist device. The results suggest that using the assist device 
decwased injury risk potentially and increase the load carrying capacity. The solution seems. 
by all accounts, to be appropriate for helping porters and diminishing potential danger<' 
related with their task at the working environment 

Keywords. Digital Human Modelling. CATIA, Ergonomics 

HWWE- 254 

A Study on Ergonomic Design and Drafting of 
Furniture in Higher Classes in India 

Parvej 1
, Ateeb A. Khan2 and Sameen Mustafa3 

l.23Aiigarh Muslim University Aligorh lndio 
E-mail: 1 porL>ejalom33«.[;gmoil. com, 2khanoteeballmod(iigmai/. com, 

~sameenmustofa4@gmail com 

The comfort C!Xperienced by the students in classrooms is primarily related to the proper 
design of furniture and its effect on biomechanics of human body. Studies have shown that 
learning ability of the students greatly enhanced under a comfortable environmental 
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Abstract 

A pristine Carbon nanotube (CNTs) possesses exceptional mechanical properties. However, 

the performance of CNTs get affected from defects such as vacancies, Stone-Thrower-Wales 

(S-T-W), hybridization and doping which can appear during production. The study conducted 

here is based on molecular dynamics (MD) simulations performed on S-T-W defected single

walled carbon nanotubes (SWCNTs) and their corresponding epoxy composites. A (6, 6) 

armchair SWCNT has been used in this study with the defect ratio (DR) varies from 1 to 5.0% 

for S-T-W defects. S-T-W defects in two (type-1 and type-11) different forms has also been 

modeled and simulated for their various mechanical properties. Results have also been 

obtained for S-T-W defective SWCNT/epoxy composites. A continuous degradation of elastic 
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Abstract 

A pristine Carbon nanotube (CNTs) possesses outstanding mechanical properties. However, 

the performance of CNTs get affected from defects such as vacancies, Stone-Wales (S-W), 

hybridization and doping which can appear during production. The study conducted here is 

based on molecular dynamics (MD) simulations performed on vacancy defected single-walled 

carbon nanotubes (SWCNTs) and their corresponding epoxy composites. A (6, 6) armchair 

SWCNT has been used in this study with the defect ratio (DR) varies from 1 to 5.0%. Three 

different vacancies pattern such as symmetric, asymmetric and mixed in SWCNTs are modeled 

and simulated for obtaining the mechanical properties. Results have also been obtained for 

defective SWCNT/epoxy composites. Results show that a gradual degradation of Young's 
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Study of Mechanical Characteristics of Sintered Preforms at Varying Strain 

Rates During Slow Speed Forming Process. 

Atul Pandey1,Ashish Sharma1, Dr. Piyush Singhal2. Dr. R.K. RanjanJ 

1 Asst Professor Department of Mechanical engineering JET GLA University Mathura 281406, UP 
2 Professor and Head Department of Mechanical engineering JET GLA University Mathura 281406, UP 

3 Director GGITS Jabalpur 482003 MP 

Abstract 

The paper presents an investigation into the deformation characteristics of sintered metal powder perform at 
different ram velocity during slow speed forging under both end lubricated. The preforms were prepared and 
forged at different ram velocities. Relation between various parameters involved in forging are observed and 
critically explained. 

KEY WORDS: Composite preform; Strain rate; Interfacial friction law; Forgeability. 

1.1ntroduction 

Jha and Kumar (1988) investigated the 
influence of powder particle sizes, compacting 
pressures, sintering temperatures, and forging 
parameters on relative density of the preform 
along with the deformation characteristics and 
fracture mechanisms during the cold forging of 
sintered iron powder preform under axis
symmetric conditions. 

Ranjan and Kumar (2004) had also used an 
upper bound approach to determine the die 
pressure in closed die forging of hexagonal 
preform and found the die pressure was 
minimum for certain dimensional ratios of the 
preform. Sumathi and Selvakumar (2015) have 
investigated the workability of sintered copper
silicon carbide preforms during cold axial 
upsetting. They showed that strength property is 
very high at 5 % of SiC with copper and the 
initiation of crack appeared at a low axial strain 
with higher value of SiC addition. Authors have 
not yet come across the investigations in which 
the effect of strain rate (based on ram velocity) 
on the composite preform has been taken into 
consideration, as the strain rate is one of the 
most important parameter in forging process. 

The present paper reports on an 
investigation of relation between various 
parameters involved in the cold forging of 
aluminum-copper composite cylindrical 
preforms at different ram velocities. The 
theoretical results have been presented 
graphically. The effect of ram velocities on 
deformation behavior has been observed and 
discussed. 

2. Basic Experiments and Deformation 
Pattern 

418 

The cylindrical preforms were fabricated from 
aluminum-copper powders, mixed in different 
proportions on weight percentage basis: 100:00, 
95:05, 90:10, and 70:30 UTM at a compaction 
pressure of 300-400 MPa using a circular die
set of 20 mm diameter. 

These preforms had relative density of 
0.9 (approximately) and aspect ratio 1.0. The 
percent height reduction, average contact 
diameter, percent increase in diameters at top, 
bulged portion and bottom, and compressed • 
volume, changed relative density of the 
preforms were calculated. 

The cold upset forging of the sintered porous 
aluminium specimen was conducted at room 
temperature on 400 kN computerized UTM at 
strain rate of 1.5 mm/ min and for two different 
frictional end-conditions. For each case, five 
specimens were stressed to different 
deformation stages. After each deformation, the 
following parameters of the compressed porous 
metallic specimen were measured: 

I . Height (ht) 
2. Contact diameters (Oct and 

Dcz) Dc1 = Top diameter, Dcz• 
bottom diameter. 
finally the contact diameter of 
the porous metallic specimen is 
calculated by 
De = [Dc1 +Dcz]/2. 

3. Bulge diameter (Db) of the 
barrel. 

4. Dt and dt are the maximum and 
minimum diameters of the 
truncated cone part. 

5. Height of the barrel (hb) . 
6. Height of the truncated cone 

part (ht). 
7. The radius of the barrel (R). 
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PAPER 10: 25NCICEC075 

An Experimental Investigation on Waste Plastic Fuel towards the 
solution of Crude oil Crisis 

Shivam Pathak 1
, Lokesh Pratap Singh 1 & Nitin Kukreja1* 

1 Department of Mechanical Engineering, GLA Universiry, Mathura, U. P, India 
*Corresponding author- E-mail: nitin.kukreja@gla .ac.in 

Abstract: In this era, a remarkable growth in the use of plastic-based material has been observed. The 
plastic-based material is widely used for various parameters such as food, beverage container, 
household appliances, and various automobile parts. The reason for such a variant use of plastic is its 
light weight, flexibility, durabil ity, corrosive resistance and formality. In th is study waste plastic is used 
as raw material and a d iesel equivalent fuel is produced as an output product. During this investigation, 
a tilting furnace, mild steel container (airtight), two condensers (heat exchanger), two oil collectors, 
rubber ducts, thermocouple and argon gas cylinder is used. Water at 280C (room temperature) is used 
as the coolant in the first condenser and temperature of the water being supplied to the second heat 
exchanger is JOOC. Results have shown that the synthesized fuel was very much simi lar to the diesel 
fuel characteristics. Through various test runs the optimum condition for max imum yield percentage is 
found. Furthermore, if one can produce it on a large scale then the synthesized fuel will cost 
cons iderably less than that of other fuels. 

Keywords: Diesel Fuel, Waste Plastic, Ti lting Furnace, Rubber Duct, Thermocouple 

PAPERID: 25NCICEC077 

Comparison of Performance Characteristic of a Single Cylinder 
Four Stroke Diesel Engine using Diesel and Kerosene-Diesel Blend 

Rohit Naihval1* & Nitin Kukrej a1 

1Department of Mechanical Engineering, GLA University, Mathura, U. P. 
*Corresponding author- E-mail: nitin.kukreja@gla .ac.in 

Abstract: The importance of diesel engine for human application is growing day by day. The parameters 
that are used to operate engine also play a vital role; the diesel fuel that is used to operate the engine 
also plays a significant part. The fast depletion of fossil fuels and increase in price of petrol products 
revived interest among researcher to find out suitable blend. In this experimental investigation, the 
evaluation of characteristics ofblending kerosene with diesel fuel on the performance characteristics of 
Kirloskar made four stroke s ingle cylinders engine is done. Studied performance parameters are: 
specific fuel consumption, exhaust temperature, enthalpy change, mechanical efficiency and brake 
thermal efficiency. Results of this investigation show that the mechanical efficiency and brake thermal 
efficiency increases as the concentration of kerosene increases. Graphs in between exhaust temperature 
with load, provides that the temperature of exhaust gas increases as the load increases. Furthermore, as 
the concentration of kerosene increase in kerosene diesel blend the specific fuel consumption decrease. 

Keywords: Kerosene Blend, Specific Fuel Consumption (SFC), Brake Thermal Efficiency (BTE), 
Diesel Engine 
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Comparison of Performance Characteristic of a Diesel Engine 
Using Diesel and Kerosene - Diesel Blend 

Nitin Kukreja, Sanjeev Kumar Gupta 

Abstract 

The significance of diesel engine for human application is growing day by day. The parameters that are used to 

operate engine also play a vital role. The fast reduction of fuels and growth in price of petrol or diesel products 

revived interest among researcher to find out suitable blend. In this experimental investigation, the evaluation 

of properties of blended kerosene with diesel fuel on the performance characteristics of Kirloskar made four 

stroke single cylinders engine is done. Studied performance parameters are: specific fuel consumption, exhaust 

temperature, enthalpy change, mechanical efficiency and brake thermal efficiency. Results of this investigation 

show that the mechanical efficiency and brake thermal efficiency increases as the concentration of kerosene 

increases. Graphs in between exhaust temperature with load provide that as the load increases the temperature 

of exhaust gas also get increased. Furthermore, as the concentration of kerosene increase in kerosene diesel 

blend the specific fuel consumption decrease. 

Keywords: Kerosene Blend, SFC, BTE, Diesel Engine. 
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Flow characteristics over helo deck of a simplified frigate ship (SFS) model 

Mehtab Alamt, Nitin Kukrejat, Ashutosh Kumar Singht 

tAssistant Professor, GLA University, Mathura, Uttar Pradesh, 281406 

Presenting authors email: mehtab.alam@gla.ac.in 

Abstract 

In modem era many difficulties have come into consideration due to backward facing step (BFS) of SFS. 
Over the time many researchers have seen the behavior of recirculation zone and unsteadiness over the 
helo deck through the method of flow visualization and fluid flow measurement. In this paper we have 
summarized experimental and computational investigation, to find out two undesirable factors Viz., the 
length of recirculation zone and unsteadiness over the helo deck of a scaled down model of SFS, also 
results are successfully validated. Furthermore, to modify the length of recirculation zone, six different 
flow control techniques have effectively implemented. 

1. Introduction 

Naval Ships are allocated with the role of search, medical evacuation, rescue and vigilance, but they are deeply 
dependent on helicopter (helo). Helo deck is normally positioned at the rearmost part of the vessel and hangar is 
placed immediately at its front. This zone is created due to the sharP edges of the hangar and step height at BFS. 
Shape of hangar and helo deck, results in reverse flow zone, separated shear layer with unsteady flow in terms of 
shedding vortex. Therefore, if helo will enter in this zone then the collision of the rotor blade with the vortices may 
lead to the complete damage of the helo as well as of the pilot. A vast number of literature study shows that there 
is a lot of difficulties in chasing of the naval ship and to overcome the same concept of helo (helicopter) came into 
picture. 

Bridge Bad·ward Facing Step 

Supersuucmre 

Figure 1: Formulation of Backward Facing Step (BFS) on a Naval Ship 

After this recirculation zone, picture of reattachment zone comes, where helo can land or take off easily. 
Difficulties like unsteadiness and prediction of recirculation and reattachment zone is discussed· in this study. 
Nowadays various experimental and computational tests are conducting to measure the Dynamic Interface (DI) 
and Ship helicopter operating limit (SHOL). SHOL is also one of the launch and recovery process for testing of 
shiplhelo. P G Spazzini et al. [1) discussed the flow behavior over the two dimensional (20) BFS, conducted 
numerous experimental over the BFS by varying step height to space coordinate (0.27::!:: X/H~8.2) and Reynolds 
number in the range of 3500 to 16000 on different four Reynolds number. B F Armaly et al. [2] experimentally 
investigated separation length variation with Reynolds number in between 70 to 8000 and analyzed under fully 
developed turbulent flow recirculation length is unaffected with Reynolds number and validated numerical results 
by 2-D steady differential equation of mass and momentum with experimental results up to Reynolds number 400. 
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Computational Investigation of Rayleigh-Blmard Convection in viscoplastic fluid 

Nitin Kukrejat, Mehtab Alamt, Prashant Kumar Dixitt 

tAssistant Professor, GLA University, Mathura, Uttar Pradesh, 281406 

Presenting authors email: niti n.kukreja@gla.ac.in, mehtab.alam@gla.ac.in 

Abstract 

Convection due to non-uniform heating is the extensive nature of fluid motion in the space and this kind 
of occurrences has been witnessed in many engineering operation. This entire study delivers the 
numerical investigation of the Rayleigh-Benard Convection in a viscoplastic fluid where three different 
concentration of a viscoplastic fluid is being utilized. During the computational procedure the fluid is 
homogeneously heated from below and cooled from the top inside a rectangular meshed domain. This 
causes a density stratification to occur along with the vertical direction which beyond a critical 
temperature gradient may trigger a convective instability. Moreover, precise grid independence test is 
being conducted for three different concentrations and at the end results are being validated through the 
existing experimental work. 

1. Introduction 

Rayleigh-Benard Convection is a type of natural convection, occurring in a plane horizontal layer of fluid 
heated from below and cooled from top. In this convection fluid develops a regular pattern of convection and 
results into a consistent and steady fluid motion in the form of rolls or hexagons [1). Temperature difference in 
between the plates will lead to show the beginning of a structure thermal conductivity variation [2]. Once 
conduction is established, the microscopic random movement spontaneously becomes ordered on a 
macroscopic level, forming Benard convection cells [2]. 

t 

(c) T, 

• 1 
l 
() 

(o) 

T 

L 000019 

T +t1T 
(d) 

Figure 1: (a) Circular (b) Hexagonal pattern inside the horizontal layered fluid (1], (c) Schematic moment 
of two practical due to gravitational and buoyancy effect (d) Formulation of regular circular pattern inside 

the horizontal layered tube 
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Stress Analysis for an infinite plate with circular holes 
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dProfessor, Department of Applied Mechanics, Molifaf Nelmt National Institute ofTechnofogy, Allahabad, 211004, India 

Abstract 

Isotropic plate with central circular hole under different loading, have found widespread applications in various fields of 
engineering such as aerospace, marine, automobile and mechanical. For design of plates with holes accurate knowledge of 
deflection, stresses and stress concentration are required. Stress concentration arises from any abrupt change in geometry of plate 
under loading. As a result, stress distribution is not uniform throughout the cross section. Failures such as fatigue cracking and 
plastic deformation frequently occur at points of stress concentration. Hence, it is very important in any engineering structures to 
know about the stress concentration in plates with holes. In the present study stress concentration in an infinite isotropic plate 
around circular hole subjected to transverse, longitudinal and biaxial loading is calculated using analytical approach. For 
calculating stress concentration around two holes complex variable and bipolar coordinate method are used. The results obtained 
ii·om this approach shows good agreement with result given in literatures. 
0 2017 Elsevier Ltd. All rights reserved. 
Selection and peer-review under responsibility of Conference Committee Members of 5th International Conference of Materials 
Processing and Characterization (JCMPC 20 16). 

Keywords: biaxial load.s, fatigue cra.cking, complex variable and bipolar coordinate. 

I. lntroduction: 

Krisch and Muskhelishvili [1] were first to solve the problem of infinite plate with single circular hole, subjected 
to uniaxial stress at infinity. The elasto-static problem in two dimensions can be reduced to obtaining two stress 
functions. Krisch has solved the problem using Airy's stress function. Airy's stress function is used by him in finding 
out the stresses in polar co-ordinates. Maximum stress concentration is observed at the points on the boundary of the 
hole lying perpendicular to the loading axis. All results in the field of anisotropic plates which were of practical and 
theoretical interest were attempted by Lekhnitskii [2]. 

Ukadgaonker and Awasare by using Muskhelishvili's complex variable approach developed a method for 
analyzing infmite isotropic homogeneous plates containing elliptical [3], circular [4], triangular [5] and rectangular 

• Corresponding author. Tel. : +9 1-9012688962. 
E-mail address: soni. l802@gmail.com 

22 14-7853 0 2017 Elsevier Ud. All rights reserved. 
Selection and peer-review under responsibility of the conference committee members of the 5th International conference on Materials Processing 
and Characterization. 

Paresh
Highlight

Paresh
Highlight

Paresh
Highlight



Available online at www.sciencedirect.com 

Science Direct materialstoday: 
PROCEEDINGS 

ELSEVIER Materials Today: Proceedings 4 (20 17) 4095-4103 www.materialstoday.com/proceedings 

5th International Conference ofMaterials Processing and Characterization (ICMPC 2016) 

Characterization of Nanofluids as an advanced heat 
transporting medium for Energy Systems. 

1S.K Verma, A.K Tiwari* 
'·'Department of Mechanical Engineering G LA University Mathura India 281406 

Abstract 

Nanotluids a:re exciting new materi als came into existence due to innovative idea put forth and research performed by Choi. In 
fact nanofluids arc colloidal suspension of nanoparticles in base fluids. Lot of research has been done and going on since its 
inception in early 1990s.Advanced heat transporting medium is requirement of modem technologies and efficient devices. In 
order to increase efficiency of heat absorbing and transporting devices, efficient working fluid can drastically change the 
economic and manufacturing scenario. In absorption of solar energy, performance of nanofluids as reported by researcher is very 
promising. Since performance of nanofluids as heat transporting medium depends on various parameters such as thermal 
conductivity, density, viscosity, convectional heat transfer coefficient In characterization of nanofluids for experimental work 
authors have experimentally analyzed that how thermophysical parameters of Si02 /water nanofluid vary with respect to base 
fluid with temperature and volume concentration and particle size. 

©20 17 Elsevier Ltd. All rights reserved. 
Selection and peer-review under responsibility of Conference Committee Members of 5th International Conference of Materials Processing and 
Characterization (ICMPC 2016). 

Keywords:NanoOuid, TEM, XRI?· Zeta Potential. 
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2214-78530 2017 Elsevier Ltd. All rights reserved. 
Selection and peer-review under responsibility of Conference Committee Members of 5th International Conference of Materials Processing and 
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K<!pwrd.1: Gruph.:ne O:\ide; M:."Chanical nroperties: EpoX)' nanocomposilc. "-1olc~ular dynamtcs 
~unulallon~ 

Mok, ui.Jr I)~ namb 1 \If)) imulations ·~· 

c.u r11..'\l out Ill in\C$tlg..k the effc.::ts !' tJaphcnc 
0\111~ ((]{)) on the mtt:ha:l ... ,! ~pcrlic' ol 

m•, .·linl..e..J cpox) com •It ) \ 'hr.h \\1!1\' huih 

thing, Digl}cidyl Ether Oi l31Sptlenol 1\ 
(DGLIJM. ·tr epO\~ ~in eros: -Iinke 1 ,,;,h 
1 rieth) lcnelctrnmiue U ETA). Ilt te:rent modeb 
of cr,)xy nanocomro ir.s v.:ere mooelcd 1\ith 

dlft;·rent 1\CJghl percent (\\t..,.•) of t.O 1::mging 
from 0.1 t<l 0.7. 1 he s1mubti{l-n rc~ .. r~ indicated 

l:MCA-20!7, WT Durcapur 15 

tl •. · ·•·Htlllfl:cmc• ! nt ~mall umount of GO (0.5 
1\l."tol mto cpox') m; lri>. significantly impr<>vc 
1•• cla:.tic lliQCU.U!> propel!) oJ CJXIX) 

"·- · mposites than liM of pure epoxy. A t 0.5 

111% " f GO remf>rC'cd composite. it \las 

estim.stcd that lll.tximum \ al ue eln.,tic moduh~ 
incre;r,ed by 32%. Whcrca:, ;~t 0,1 M.% of t•O 
r i:ofor.:cd' compo,itc, rna.,imum \alu~ tensile 
su·?ngth increased b~ 2.0%. The l'.ID simulation 
rc~uhs show n:a:.oll<!bh: agrccmclll with the 
,1\.~;;ablc \!).perimcnt<•l rc~ults. 

!le>'l'' ?1)17 113 
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'!f'•nr.<eon fn_.,,,,,,, ·~ £n~m(·.-nn"! lppb,·cl.Sclci!C"' r.•z•l T.·chnof,>f{• 1/·F..~ST 

\/,zrtiz 3 i •& .lprz/1 • l 

Investigation of Optimum Process Parameter for 
Minitnutn Tool Wear in EDM Process 

\(, l\•11n1r \f,w.•.w: 

As,r !'rote'"' • 
Hr: R.nlll,lril p,,,,.,,. S~tlf!li: 

,\,~t f>n, t'C,,or 
D1 Kam,zl Sharmrl' 

Proli.-;-;or 
Dept. of \1(.'chamc.t Ln!t,!! 

uL \ l. ni\eNry. \lathur..t (t .I') 
pratap.ravindra (!l gla ac.1n 

[)(•pt. nf \.1lx:han1cal Eng.g. 
ul A Ltll\er-lty. \lathura (U.P.) 

Kuwar.mau,am r.,. gla.Jc.m 

D.:pt. ol \.lcchanrc.ll rngg. 
GLA Uni\cr.;rry. \l~thura tl .P 

K.:Jrn,ll. 'harm<Jfft gla.ac in 

\h~tr~n - The ohj\'(ti ' ~ of rhi< paper I~ 10 drtermine 
the optimal comhinution of the procc\s parnmeters on the 

• eleerro-tlo~char;te madun ing (£0 \1) nuchint "hil~ 
mal·hioun~ J8 l:n rn-d c:trhon-fiber comptJ\I fe~ '"tlo lht 
copper-cadmium tool. The parameten consodcrcd arc :rap 
\ olm::e. peak curre111. du() c.vclr and pul(c--on-rime &: 
"hereas th1• re5ponn is tool " rar rare (T\\ R). The 
optimal combination of thr parameters arc determined 
through e'periments ptunm'<l. ronducted and anal~ a d 
usin~ the rH~ ucbi method followtd b} rcgn-s~ion a nal) sis. 
In thi~ merhod we h~t\e taken four process parllnterel"l 
and taken three lelt-ls or each parumcters .ulll uses 
unndard L• orthogonal array to nncl out O!llimal 
(' <lmhinution of maduninJ! par.Jmertr for minimum tool 
\Hnr rate. A t'Ciatiomhip nmon~: s~lcc ted process 
parameters ;, devdopcd "ith the help o( ,\ '11:-I ITAH 
l!i)oft" nrc. 

lll'yn•ouls: Peak currcm. Ciap "oltage, Pulse-tm -timt', 
Ottt}' t:'}'de, TIJ R, Tagm:hi l l.!tlrt>tl , .'141 \/TA B 

I!\ mooucno 

[ [);o...t has ad1i.:\cJ a ~tatu:. of heing nearly 
indi'lX''''Jhlc on the mdl!str) b1..'caus.: l)f lh dbility II) 
ma.:hwc any clccrrioll} cnndu~:ti\C material 
trrc-pccti\~ of ib mt:t:h;micJI ~rrength 1- D\1 rs a '>park 
.;ro,wn pn:•cess invol\'c' suhmergrng t\\n conducuvc 
mat..:rial.;, rhc cumng tool, tt hio.:h is the ..-k-crrndc or 
~parl<, <111d rhc work pice.:. a hard metal which need.; 10 

be prc.:io;el} bon.'C! nr sha(K-d. m an non~onduct i \'e 

liquid (a dielecrrid. l'hc m;ucrial rcm,1val in EDM 
mainlv (~<;CUrs due ro formauon of 'hock "a~e-; J> the 
pi.Hn',, chJnlld . ~(II!Jp~.: O\\mg to di"<:onttnuauon 0f 

ap~' 1 rn.l P"t.:nual JHl<-r.:r:~c: \.lateri.ll b r~'TTlll\cd trom 
th~ \\l'ri. pi.x:<> tr.rcug.h hx:t'll&l mc.ting .mJ 
\'a,-nonz:lnon o' m:rmsl ED\1 < ,om:nonl~ o.c...:d in 

d a!ld d ~ o :, • ;, d.<~ I.'IC n !!11:1 I aC:tJring 
: \'C, ~~ ,-_;:-e _:-d p<Jll<~·, S "C<' 

!<:':'):he t :>.. a;:,! ·b.: 

115 

nature or ED\1 process. l'Plllllllation or the p1oc 
parrmll·tcr-. i-. rt.'(lu irt-d. 111 ,,rder to aduc•c the dt:stra 
pcrfom1ance ,pt'CllicJ.toe>n 
In machonJholit~ ,:uJ .:s IR' esU!!atior ~. -ur,,· 
J, ,rgn ot c\pcnrncrt h u~~-J <Jui:c c\•c:·,.\d 
'it.lliStical Jc,ign ol c~p.:rimcnt r.:fcr; t<' rhe pn>ccs
.malyzmg appropnatc data by stattstio.:al method, to~ 
valid and objccti~c con.:Ju,mn~- laguchi's parJr.rc:. 
design is totally ba~,'(j on ~tatistical des1gn 
exper imenb. It offer~ a \implc .1nd systematic appro ..... 
to nprimi7e de~ign tor performance, <JUa lity and co• 
S<>ml.' of th~: prc\·iou, work.; th.rt us<..-d the Tub"''-' 
method a:- tool for dcstgn of c~penmcnt in van. 
aro.:as inchtdrng tunllng. drilling. gnntling arc ll!>tol<l 
ruts [ 1-7]. 

2. DES1GK or EXPERIMENT 

D..-sign o f c:>.p,:nmcnt rnetht'l<h arc used ~ 

rohu'il dc'>ign li•r ohr:unmg product and pro<:.,... 
condition •. uh1('h ar..: ~cry Jc,, 'cn-.111\C to tho.: 'an ..... 
C<Jusc uf "ariauon to produtc h1gh quJiit)' prt>du~ • 
\\ llh lcm dcvcloprncnt md m<~nuf,tcruring co, I [ I 
Thl:rc arc m,my tcchmquc, u.,ed 10 Dc\otzn 
E\pc:irn.:nt' n.:nnclv T,tguchi method. I a..:tnnal d~ r 
mcthnd. Re,pon-.e sur13cc m~:thod. Fitting rcgrc~' -
m•~<lcls 

2. I Tague hi ~ lethod 

Taguchi ~1cthoo dcvelvpcd by Cil•nichi l'rtgu1.hi [~I t 

impru"..- !ht: quality uf rnanulacturcd good~. Tagud 
de ones the qualny vf a product, in tenn:. of the IL, 
imparto..'U by lhc proJuct due 10 de\ i.Itwn of rl: 
pr.)duct 's functional Lharact.:rbtic lrorn its d.:-;rr.-~ 
value. called losses dm: w funllioual 'nriatitm. Th. 
uncontrollable tilcton. \I hich cau-;c the fun.:uo~~<. 

charactcrisucs of a produc! !(> dt:\ lAIC fn>m their taN,· 
\ Jlul-... .1rc call1..-d lltli'c l;.~cwr,. wlu~h can be clas-.11ic 
" C.\tcmal tadors ,u..;h J' u.:ntpcr.uur..-, and hUJ"~ 
)J o.: rur.;, t't.; The fagu<:,l s para•·ll.:l..r do.:, gn , uscc t 
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(~roc .... dtfl',!\ 1•( IIJ . .('rt:l.lfl jC c If ~'!\! ton I I lfffh'f'\. ,,,, '•\!IIF~( Ill ~ Jpp/• d.~ If H< c\ .;,./ It• Suu 0(!~ (/ J: -t~r I-~ 
\f,i 1 CI:}I"~· ... 4p,:t/ '(1/-

Selection of Optirnum Honing Parameters for 
Surface Roughness LJsing Design of Experiment 

H r. lltn ·indra l'racup Siug 
Dcpr tlf Mechanical Fn!!g GLJ\ l ni\ef'\11)'. ,\tnhurJ 

tL'.P.) 

lll\truc t ~ u rracc rou::hnt " an1l cru<~ harch JO;!It :.n• 
~nt<Jn~t rhc nu>SI .ruiral <Juah!' mea,ure< in n Iinder liner 
hnntnl! proct ' · In, tlu~ <tud~ fal!uchi 1•-chntqu<'' a 
PO" t rful 111111 10 dCSIII.Il or·e.pcrtm~n l for ' l"ahl)." 11\td 
ro find tb~ opumal hnrun!! p~r;omerer\ in ll -rr rirnl homnl( 
prO<C<< of ~ Clll(illt c~ Iinder linrr. I he l.1· orl hllj:olllal 
:~rnn . 'i~ nal·r<rrloiu· ratio ::tnd a nul) sh or ' ann nee :an• 
unpl\t,l cd ro <IUU) the pt•n ormuncc charar trrhiJrS 
wrf.u c rou~:hn''"· I he rhrcc hnnin:: prtK:CS) paramt ll' N 
n3md•. honin:: prcs<urc, ~rroke ' flCt'd and rtihllinnal 
' l>tcd. <tn· opri mitttl "ith ron,idHalion ot <urla~~ 

rouuhnc-s!. I h;· t>plimum llll( hltting 1>ar.unerer3 ure 
detrrntmed h) 11 ~101: -t: t li~t i raJ. \ ofc" ar~ \ ll ' II \11-15. 
H nall). ~on linuatlott IC<I "~rv performed "' mRS..<· 11 

comp.trt<on h N •It'CII tltc · rcsulr prcdkrrd ·' "" 
c'pHimcnrul \':lluc. I he np,•rimenlal rc•ult' obtlll twd 
confirm ltll' atlrtl" iiC} :oud rrfccrhcnMs of t hi1 11ppruuh. 

1\c~ " on!\: Hnninl(. Ta)!uchi method, sl~tna l- lo-no•~e r:ulo • 
• tnah \ it ol • aria ne-e 

1. 1.\ TI~OOl 'CTION 

Hllllll!!,! C<•uld he ,,.m,itlt'r<.'ll .111 unf.urt\ 
ncglc..ted rn.m:nat-r .. 'IU<''<~I t~hn<•ll•::). \\h~n vou 
t.:t'll'tJcro.:.J ~~~ 111lpl'r1.lii\.C 111 ,IIJ(IWIIl)l miiJ o:h 1 J' 
.wh•ml•hrk 1!11!-'lnc~ Ul. run cle:~rly. qutcll' and 
c•)i,~t•ntl) fi(lllln)! j, ,; IO'-' ·\ cf(>CII)' aht hi\~ f Ohblng 

j1W<.'C" u"...J 1<1 l>tHh 1<'11111\ C the lirMI ,IIJl\lUIJl •II llll',ll 

11• gct .1 C) rnJcr h,>r.: to "llhm lh<· requor,'l.l 'illC limth, 
.md Ill rr•" tk tdcqu tiC ,t.rfa,·c r•>U~hnc;.< H• rt,l\1 

\\ car .tnd ''' ''"rc: .md r t'tdlll luhne<~tc , ,lunnll luch 
ICIIltxrJtllf'l.'-,, ill aJtJili<Hl Ill lincJr h,trdllCSS, J.:l'<IITIC!II~' 

Jrtll<;ll,i<lnin!! .snJ h>kr;mct:, '" .:n,un: l't h,·r rm>pcr 
lt.rh thln'- llt•nin)! ha, b.:t.!ll anJ rcma111~ to bc in rh.: 
ti>rc...:c.th:.: hJ!ure the 1•nl~ p¥<•1.'>.:'' <nat l,tbk rh.u ClluiJ 

p:t>\ r<fc both the fl'qUil~'\1 'urfacc "llll)!hi~L!" aou the 
,r ,,, h,,khllt!! IJ\ dtn . ..:tr.•rh r(>r .:~ 1intkr I n.:r, 1 1c 
,uri ace r. u::)11l\:" c>l t:ylinJ~r linl.'r j, !!cncr ally 
con•r, 1,.; ;,, li<>llirg PJ'an•crcr' h<>nrng pl'l:,,urc, 
c · tu•• , , ,,~-...J anJ 'rr.•kc ,p,·.:d. 

lr mach nai,Jit•: ,;tuJrc> rn,.:,ti1!.l!h)JIS. 'rilthtkal 
nt ~perimcnt ' ' u.;,•J qun..: .:~tl.'lhl\cly 

•at -11c 1l dt'Sl1!1111t c\pcrinJ<:n r rc h:rs 111 rhe rmxc" c•f 

-- -~1-90, 1-,,_,_7 

Jlr. Ku war \.frm•nm 

l'rufcs,,ll. Dcpr 01 ,\ t.:;;h.mkall:n~g (iLA l nr\cr'u'. 
~1athur:r {l .P J 

ullal~ lUI!! <~rrr<•prt.llt: O.;!J b\ ,t,llh1 1C~ I !l'Clh"J' 10 get 
\,thd "''d ohtl'l'll\ <' • nndu,ron' l.t~•l~ehi' p.tr.uner,·r 
ck,ll!ll ' l>~t.t l \ h.!,t..'d nn ,,.l ""' I d.:, gn ,,1 
l''P~rinh.:nh . II ntl~·r, J ... nnplc ~utd '~'t\.! 11 1 HI'"' ;.tpprthh.:h 
'" ••ptnnr/.c tJc,rgn t; r pt·rtnnn tn.;..:. <jU.tlll\' and 1.'•'-1 
~wmt: ol I he rrc\ tt>\i:. 1\ ork. th,,! lbt.XI rh.: fa)!udll 
nrcthoJ J' ll><•l f<•r dc,ttln ot O.:\P<'rJIIKnt rn ' lrt•l'" 

an.:.ts includu:l! turnmg. Jrilline. l!nndtng .!n· ri,tcd 111 

n:f, (1-ft] 

2. DESJGN OF EXI'l·.RL\lE:\T 

D.:"!!ll d npcrirncnl llll'tlh d.; .uc U'>ctl m 

111bu,t <k~rgn t0r <IOt<J tning pr<•ducr nud pn><:e-., 
~:nntlllh'll'· "t11~h .1rc ' el) lcs' 'erbttl\ c tt> rl·c 'ilrhlU' 

...tusc l)t 'ari.llt•' " ro produce htl!h quJitt} protlu..r~ 

' • th lo" tlc\clt>pmcnt and manufacwnn!! co.;r [II] 
ThLn; arc m.l!l) t.::chnrqut."> u,ed in Dc,rgn , ,, 
btJh;runcnb n.tmcl) faqu.;h1 m.:th(l{l, I acrnnJI de,rgn 
mcrhod. R6p.tro;c 'urtilt~ method. Fuung rc!-'T..:,,icm 
·~•xleb 

2. 1 Tugu ch i \le thod 

l'a~u~h · :\.h:rh,,tJ de~dopcJ l>y Gcn"h' 
l.t~tu:hr ,,, rmr n>\c rht: quJhl) nl maru t.tctureJ )!tll><h. 
1 o~~!ucht clc ti n~- the qual it" ot' cl pro-.Juu. m rcnns of lht• 
I''" imr.rnco h~ rh.: pmtluc.:r du<: '" Jl.'\ i .• uun ••I rhc 
f'l<tdu,(, IUIKI'ttnJI c.:h,rra.-tcrt·'l c I nm 1h d.:, tn:d 
\.oloc. c,;;,lf~:d io_,.;, du..: to furll' tll•n,rl vanatH•n . I ht: 
Utltontrolfahlt: t'a,·tor'> \\htdt <'II,,. t'tt' limcri.mal 
t:h<'r;tctcn , •ie, ., •. ,1 prnJud 10 d.:' ra re trnm t ,•tr r.trg.:t 
,,due~ 1rl' called noi,c ta~tm~. "•••t h tan h: dJ"tticd 
'" <.:\l<.:m.sl l,oc.:t.lTs 'u~h h t.:mr.:ralur~.·; ,md hum.sn 
LICIPN .:tc Th; I':t!!tlchl 'c; j'Jr:lHll'tcJ de- ·g·1 r' u,ctl w 
impr1l\l.! <! ••Jlil) 11 ithout ,·umn-lhng ••r rl.'ITI'l\ rrl! the 
c tu'c o f van.Jlt<•n. w m.Jk..: the proJu..:t rohtl\1 at:;nn't 
lllltW IJc:••r; 
ral!u..:hi •"lh<'lh>nJI arr.Jv 10 \ l >trt·r, th.: " t;. of 

...,m,l,l~ltnl! the m nnnurn numhcr ul ' 'f'cnmt':lt' rhat 
gi\c..., the lull in timtiJtion of Jll the filctor, rh.u tfk.:t 
th4.' rC,JX'Ih<: p.tr.ml.:tl.'rs [ ll]. A.-cnrdin)! h) rhc l'a<tuchi 
d.:'il!n Ctmccror. rhc ,clcctJ!lU uf OJ\ tlcp.:nd~ l>U tht• 
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Solar Energy In India: Key For Sustainable 
Development 

Pushpcndra Kumar Singh Rathorc, Shashank Srivasta\'a, 1\aveen Kumar Gupta 
Department ofMcchanrcal Engineering, GLA L,mversity, Mathura, Jnd1a 

pu,hpendra.rathore@gla.at:.l n, shashank.snvastava({l,gla.ac.in. Na~een.),'Upta({llgla.ac.in 

Ab.'ilroct- Tbe demand for power Js increasioll 
continuously due to modcrni7.Jttion, urbaniution and 
~conomic gro\\otb. In order to mitlgat~ this rlslue 
demand India hll\ r to explore Its solar resources, "'bleb 
art' hailablc in unlimited quantity. This "'ill not only 
help in fulfil ling the J>O\\cr suppl) demand, but also put 
India on t11c pxtb of sustainable de>clopmeOl. To put a 
step fonurd in tb'c same dlrcctjon rbe eoHrnmcnt bas 
launched Ja"abarlal Nehru National Solar Mission in 
order to explore and efftetivel) use tbe solar energy 
available at the doontep of the Indian subcontinent. 
Tbts papt'r sbol' s an overall solar profile of the Indian 
subcontinent by ana.lyz.ing the availability of solar 
power, growth of the solar PV markt-t • nd motivational 
factors that hel p in expanding tbe solar power profile of 
India. This article al~o di~cusses •·arious government 

· tnldativcs to re• amp thr condition of solar power. The 
aut hor aho shows the current ~ltuatiou of solar power 
and future of sol3r power in India. 

K~;.words-So/or; PQwtr; £nag)': India 

I. INTROJ)UC1 10N 

Global finnl energy consumption has increased by 
about I 5°"' annually in recent years, l>ccause of the 
increase in population, dmcn primaril}' by risrng 
demand in developing countries like India. China 
and Brazil [1). One estimate ~uggests that the world 
population is expected to double l>y the middle of 
this century l2 ]. Most of' the population rncrease will 
take plnce in developing countries like India, Brazil 
and China. r ossil fuels nre the pnmary sources of 
energy worldwide and accounts over 79% of the 
world total rnergy consumption [3). T his leads to 
the depletion of fo.,sil market and increase 1n Gree-n 
House Gasses (GHG) at a >ery Jominant rate Thus 
verv soon coumries, which have scarce of fossil fuel 
dcrosit, ha\e to 'earch some alternate fuels for 
sustamablc development. Same i' the case of the 
Indian subcontment. The demand for energy in 
India is rapidly 1ncrcasing "ith incre<~sing human· 
population. urbamzation and moclerrll?ation. Being a 
developing nation and ranked 2nd 10 terms of 
population. lnd1a's power appcule IS incre.bing at an 
alarming rate. Today, lndrn heaql} relies on fo,;.;1l 
fuel to rneet ib cncrg~ requirement'> In India the 
gencrallon capacll} of ti)~'it fuel hased po\.\c:r plants 
has been doublet! in the pa-t ten \ear anJ 11 ~~ 
around 27122 \1\\ at pr<'<Ci"t 1-:J ~round''" S0 o c>l 

!SON 97S-8J-OO~J8\oi-~--

the total power is l,>enerated by fos,iJ fuel based 
thermal power plants £4]. Such higher dependency 
on thermal generation soorces poses a serious threat 
to energy security in terms of fuel a>ailability. long
run cconom1c viabili ty and environmental 
sustrunability. In India electncity generot ... d by 
bummg fossil fuels contnbutes 37.~% of the total 
greenhouse ga,~es released in the atmOSilhere (5}. 
I3ummg of fossil fuels increases <:arbon-dio:otide 
emission which 1s a mator contnbutor to the clirrmte 
change crises today (6]. Climate change is 
recognized both as a threat and a challenge. The 
impact of human activities on cit mate and climate 
systems is unequivocal. According to world health 
organi7ation, India alrcad) has 13 of the 20 most 
polluted ciues of the world For India tO ~u.,tain 
strong econom1c growth, a SlgJiificant gro\~th in 1ts 
electricity con:;umption i~ mevitable. "hich al~o 
does not create any harmful effect to the 
environment. Renewable enerxy sources bnve the 
capability to solve the problem of sustainable 
development associated with fossil fuel based power 
plants a~ these energy sources arc unhmlled. 
ecofr1endly and provides energy with negligible 
emissions of air pollutant and greenhouse gases f71. 
Wind energy, Geothermal energy and Ocean energy 
are hmitcd to specific sttes. but India's potential of 
solar energy is w1limited. More than 75% of the 
land mass of India lie~ berween the tropic of cancer 
and equator hence it receives about 5000 trillion 
kilowatt hours (KWh} of theoretica lly calculatccl 
solar energ} per year [81. Instead of being a paradise 
country for solar energy, the contribuhon of solar 
power 1S only :!.5% of the total installed capacity of 
!lOwer stations wh1ch accounts onl)' 7.ll GW of 
totalled in~tallcd capacity Whereas. countrle~ li ke 
Germany and Japan have a total mstalled capacity 
of more than 40 GW and 34 GW r.::specu vely. 
Germany alone h~ ve in~-wllc.-1 more than 2% of the 
tota l worldwide PV insta llarion in 2015 [9J. 
However. in India the installed capJcity of fO'\sil 
fuel oascd power plants ha~ increa~cd from 1362 
MW in 1947 to 27122 MW tn 2015. but sull, in 
2015 there is a peak power deficit of 2.6%. This 
peak p0\1 cr deficit will ris<" to 5.6 °·v m :!022 as 
demand rise~ due to economic gru~o~ th .tnd mcrcasc 
m populat1011 (I OJ. lo maintain a su!.ramabk gro'>'1h 
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Progres 1n Application ofNanofluids in heat pipe 

A Review 

Nnveco KumarGup1a*, Arun Kumar ftwart* , Subr:u:a Kurnar Ghosh 
"Moch.mical Engineering Dcpannu:nt G.L.A Uni>crsity. Mathura, India 

'-icchamcal Engineering Dcpanrncm. liT (ISM) Dhanbad 
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AbstrtUt • ll~:u pip~ is the most poJlular member of the 
heat nchllnJ:tr famil} . It is kno"n for its unique kind or 
\~Orkin!: in HTIOU> domaim and \\alks of Jif~. ' a noflu idS 
are the nrn gener~ tion of fluids. used in \arlo us fi elds. So 
it's hme to nitncs~ lhe latest rc\olution, the Smart 
'XanoRuill rcchnnln~ apphcd on h tal pi~. The present 
rcvic>' artJrle nltemp~ to peep inlo som e of the import:tnt 
publishrd articks th~t dt>Ql "Hh the funclion a nd 
performance of hc:at pipes usfn1: nanonuids. Aulhon 
s ummarized the effect of diffcrNtl parameters su~h as 
parrklc siJ.e, conrenlmlion of nanopartid~) In bas~ Ouid, 
\\ith difft rtnl orwr nting rondilion of hPnt pip~. The cffe.:t 
or b~ating pO\\er. \Oiumt> filling ratio (%), inclination 
;m gle, coobnt Om• rntt has also been dsscusstd. The paper 
also focuses tht' eubancemenr in tbcrl031 cfficltncy of heat 
pil)t'S usong nanofluids as working fluid 

Keyword~: Ileal 1'1pc, Thermal p~Tform:mcc, thennaJ 
conducti~ tly, thcnna l efficiency; 

I. INTRODUt"fiON 

In the world (>f tL-chnfl logical ad\·nncement. the 
pcrfonnam:c nf vuriou~ applicmions arc impro\ ing 
continul>u~l~, due 10 '' h1ch difTet ent equipment are 
becommg n1orc c:fl'et tiH· and •mallet in siLc. I! eat 
energy may hc either tnput 01 flulput flf nny system, so 
heu transti:r 1 31~.: play, a key role in cffcct t\C operation 
of that sy-tcm Thert·fore the requirement of more 
efficient " orkmg tluirl al~o lnt:rc<~,cs. In last two 
decade~ ~•g.mli(;anl \\ork ha.' hccn Jonc to ttpply 
n:tnotechnolog\ m heat 1ro~n~fcr tipplications. 
1\anotlu1ll' :~rc the nc" .ld,;.~nct:ml!lll in thenno-flu•dic,, 
obtaUt(;x! h} 'lsmn~ nnno partu:lcs 111 conveni!Onal 
tlutds[1 1 Re~carchcr'> ha\ e t.ll-<:n nanopanicles of 
d!llcrcnt m~:tal,, mct~l o>.1dcs c,lfbidcs, nitride' and 
difTcrcnl type~ ••f carbon with ditTcn:nt bal>c flUids such 
as watct, cthylc-tw !!lycol (EG) and enginc oils Under 
specific cond it ions nanoflutd" Cl\htbit ~upcrior thermo 

ISBN 978 81·908388-8·7 

phystcal prop~r ties "h1ch result in impro,·ed el11cacy of 
the lhenn.tl applicatton. 
In the last fe\\ years many researchers proposed 
mt:chantsrn~ of enhanc.:mcnt tn heat tran<.fcr through 
nanotlutd like etT~..;t of lnte1 faco:, Bro"ntan motion 
Bo~lhMic rrJnsport (lf cncrg} carrier, and 
thcnnophnr~ts Chandra~ckar ct al [2] rcv1cwcd the 
m<:chantsm~ wh ich were rc~plln'\tbh.• f1)r enh:mccmcrtl ln 
lh~'Tntul conllucti~i ty{TC) of nunolluids Rc.scarchcr ... 
d1scu,scd various m<llhematt.:al models to idcntif) 
dJITcrcnl liKlor< and their limttauon). Murshccd ct nl. 
l3 J concluded that nanoparticles shape, siEe and volume 
traction were the main paramctCN to dectde rhc TC of 
nanolluids. Saidur ct a l f4] ~umman1.cd the 
applil:ations and challenges of nnnoflu1ds. 
In prescnr paper author~ ha\oc made an attempt to 
summan~ the research oulputs of different researchers. 
worked on appl ication of nanotluids on TPHP. lt also 
highlighls th..: reasons which <trc: responsible for the 
change 111 TP and points out the problc:ms occlli1'C(j 
while u!>mg nanolluid as WNking lluiJ in liP. 

2. A.rPUC·\ TlO'I 01 NAI'o.Oil.lllO!> II' lll.i\1 PIPF 

:!.1 E~p.nm..:ntalln n!.~llgatwn 

HI's <tre \Cry compact 111 ~i1c. ~imp!..: and ellcctivc m 
operation, <(l th.::y arc V(;T)' popular among all mernhers 
of heat exchanger fmm ly u ..:d m different thermal 
..:ngmccring. applications. Tlwy nrc used in lliffercnt •i:zc 

. and sh~p~ dcpcncling up<>n th<' .tpplication Most 
popular categories arc CvlindnLal Flat Pulsa1in2. 
0\csllaung. Cto,cd loup. 1 hnmosyphun cl~ 
.'\pplicattons 11f nanotlutd~ make a tremcnd,>u\ 
cnhJncemcnr m its th~rmali>Crl~>tmancc 

I lung er al. [S) examined the themwl pcfforrnancc of 
h.:at pipi!{TPHP) u~ing nanofluid <~~ ' ' orking flutd. 
Expt:mnemal study ha' bc.:n dc>nc em cylindrical heat 
pipe (CliP). The cfft-ct o f different input J"><lr:lrnctcrs 
likr the nano tluid charging% (20''&. 40°'., 60%, and 
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Experimental investigation of thermal efficiency 

of thermosyphon heat pipe 
Naveeu Kumar Gupta '.An.ul Kumar Tiwari*Subrato Kumar Ghosh 

*Mechanical Engmccring Departmen! Mechanical Enginccnng Dc.:panment 
G.L.A University, Mathum, lnd1a llT(ISM) Dhanhad, lnd1a 
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AB TR<\CT 

Heat pipe ~~ usC<l to in.:rease the! heat tran~tcr rote for 
a gtvcn tcmptnllu~c ditTcrcnce. In compac1 and high 
heat flux generating rystcms heat ptpc facili tates. 
h1ghcr heal transfer rate leads to the cffcchve 
opcrution ufthe system. Thcnnosyphon heat pi pe is a 
~pecilic type of heat e.~changcr, known as gravity 
a<~i\1(.-d heat p1pe. 'J hermal efficiency of 
thennos)lphon depcmls on the various opcuting 
fMrametcrs ltkc power input. inclination angle, 
'' orking tlutd. vacuum prcs<urc etc. l n present paper 
a;.~thor~ find out the maximum thermal cfliciency lot 
'anous level t)f operating parolllcters. Design of 
e:\pcrimcnts u~'ing Taguchi approuch is used fot 
ftnchng the most suitable parametric combinahon for 
maximum thcm1al efficiency of heat pipe. 

Ke~"orth: Thennosyphon, Thermo! cfficienc}, 
T,1guehi method. 

l.lntroduction 

ln pn:sent ~cenano. heat p1pes nrc wtdcly used in 
d ffcrent thcnnal dcv1ces due to it~ high heat transter 
capab1lity and compact ~ite 
Tht:nno~)'phon heat pipe is a dcv1t.e, u~cd to tran~fer 
th<! hem frvm one place to another place. It is a 
hollow, closed, CV<lcuatcd pipe, containmg a \I.Wkmg 
tluid. Heat p1pe is divided into three st>ction 
evaporator, adiahatic, und cond~nscr llcar is 
absorhcd hy \vorking fluid in evuporator sccti <>n and 
convened inl\t vapor pha~t: . which travels towards the 
condenser S(.'Ctl <>n due ro prcs~urc difkrcm;e and 
rejected heat to the coo ling m..:<ha thwugh the 
condmscr ~ect ion and convened into 11' liquid ph.i.~c 
1bcrcfole hc-ut i~ trnnsft:~red from e~.1porator 'ection 
to condt'IbCr sci:tion. The heal t rat~>fcr rJie dcp<.nd, 
upon thcmw phys1cal propcnic~ of wall and wvrl.mg 
t1uid. onl·ntntiOn of heat ptp<' etc Tlwnnal e fli.•cn..:~ 

of hc:u pipe 1S tho: ratio of hc:u tlan, krr,d to tn 
<'Ot)lant to the mput .;upplied hc:lt 

n MCoH Tl ) Equation (I) 
. , V I 

SBN 978-81-908388-8-7 
37 

Where t) = fherm.tl cffidcn..:y ofh..:at pqx: 
M ~ ma~s flow rate (kg.•,.x·) of coolant 
C ;rx.-cific h~-nt <>f coolo~nt 
1 1~1 cmpcraturc of coolant :u outlc! ~cct ion 
T 1= Temperature of coolnnt at ink'! sccllon 
VI = Inlet rower supply 
ln presen! study authors made un attempt to find the 

most suitnhlc combinauon of Op<.."TTlting parameters 
leading to maximum thcnnal cftic•ency, usmg 
Taguchi methodology. 

2.Mt>thod and Mntl'rials 
The experimental 'CI up of thennosyphon heat 

pipe is shown in fig 2 Thc main components 3re 
copper heat pipe, circumferential heater, vonstant 
cooling bath, thennocouplcs, data logger,stnnd etc. 

TI1e outset of the problem fonnulution tS shown 
in Fig.l . Design parameter< remain unchanged 
Operating parameters like input power, charging 
volume % (i.e. % of e\apMator volume fiii<XI by 
'' Ot king tluid). angle of mclinaoon and vacuum 
prt::;.-;urc varic~ 

Powcr 
Chargmg% 
Inclination 
Angle 
Vacuum 
Pressure 

(Variables) 
Operating Parameters 

F'ig. l : Various parameters. 

All the operating paromet(:rs eontributc in the them1al 
eiTieicncy of heat pipe. In present ~rudy four t':!etors 
(Fig. I.) have been consid.:r.:J for the optunuat1on of 
thermal clli<:icncy. Design of c;o.perimcnts u~ing 

T aguchi approach i ~ use-d l•>r the pnramch tc 
nptimit:stion <>f hc<ll P•JX:. 
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CFD Analysis of Heat Transfer in a Square Duct 

'ianrce' Kumar Guplll, Shashanl.. Smgh. Shuhham Gov,ll, '>hubham Sachdc~a 

(j I A l "'""'11~ \1alhura. lndt.t 
e-mail '·lllJC" ' . IIHUIIffl 11 ~m,li l.t<•rn. e-mail. ~ha~ht1nl. '"'~h1 rnc I 3fu t!la .K 111 

-lbflran--1 hn pap,r deals "ith the tnl l-slijtaiiOn uf flo" 
in • ~qnnre duel. The computallonal ~IUd) or thl$ problem 
hJIJ b~n urrfrd out In the ('~ 0 Ia !Juratory of l ~chanical 

Engin~rrinR department. GLA UmHnft). \bthura on 
rommrn-ial finite 10lume parkn.:e -\ 'S\ . J'l .l E"'IT-1 5.0. 
The nhjrctl\ e I\ ~N in ohtain fng the ou llet tr mpenoturc of 
001d Oo11ln~ throul(h a \QUinT duel and thr ralruJalion of 
conHcli•e hrat tunsftr ~~~ffirirnt during th~ no,. I hr 
reasnn bthind ll\tllf: t he st~u•rc duct is t h3t rt pro' irlcs thr 
mor e aru forth hr~t transfer and 11bu rncrtnsrs tht flu id 
no~ rurhultnrt nur the waiL Thr rr1ults ur pre r ru«< In 
the for m of until numb<r as I he function of Rt) nolds 
numbl!r and l'randlluumbtr. 

At'puJrdl- fnrrrd rt>n>t'ctivn. C"tlfl>'<'rl ilt• ht'ill t raniftr 

rttl'/ficirnt, I\ ~I\ . \u~u/t numb(r, Rc~lttOfd• numbu, 

l'randtl " ""'""' 

I~ IROOI ( 110' 

l oti.Jv fM the llltl\t:tnent ut atr in att · t:<>ntlllwnmr,, 
heating anti 'c:ntibtenJ! and ti>r cxhau't '~<tt·m tilL duLl 
sy,tc:m' art• u,etJ W h(.11 there " prt.,.,un: clirti:renct: 

ut:m" the ht:tldmc 1 rdntr1cl~ '"" the non.:trculo.r 
p1J'C~ Jrc U U t!l~ Ill tolled lor thl.' h~Jttng •Oil Cl'l<>li n<! 
cfTl·Ct lhwu••hc>tll thc ')'''''Ill The duct ~~'IL'Oh h~v.: 
lu\\c.;..- monufat:wnn;! and iu\t3lbt on ~'"" , ntl the 
a1a dahlc 'J'JC<' '' hmtteJ f1>r c.lu.:twnrk. Square or 
n.:c.;tanguJnr duct '' idc.tl r0r io-\IJII apphcattort~ 
reqUiring a lo-.. er prolilc th:ln any ~>thcr type of duct. 
Square duct 'till lmfd, 1ho.: titk of Kmg t(lr ow -pre sure 
~ysrcms (I ) The ~tju.Lrc: <h:~pe IS slantlard ' hapc l1>r d uel 
hcatc~ us<d for tht· mdu,tnal purpc••c The rm:dtani'm 
rrt\ohcJ m ct><>ltng or hc.;':lllrl!! thmul:lt the duct:> j, 

knm111 lh llllt'ntJI fpr..:eti lC'nlectiC>II F<ll<'e,f turbulent 
h.:at .:tln\ l'\.11110 in 1 'qu.trc t'r ret.. tau~u lar du~l is one ,,f 
!he lunJamc.:ntal fllllhl.:tn< 1n th~ thenu.JI ~.:lc.:n<.:l' and 
tlutd mcch.mtc' .1r.:.1 01ct rhc.: }·c.:,.,,_ 'tr•nt' tcant 
.rJHut~e' hn\C h,•,·n ruadc 11 the applic II c>11 l'f .ur 
C<\()l!n!!lt:dllliqu~' Ill m;lll:t)!e 111CT<'1'Ctl hc:,ll I1U\C· Air 

C<l<'lhng COIItlllU<·s Itt ht.: the lll<'St \\ iddy U'l'J lliC!blld 11' 
c.:ooling cllcll•>tll• ~.:nmpon.:rll' hc-:a uw tlu< rnuhc•J I' 
~·~ to trtCilrp<ll<llc an<l 1'- d C.lfll) ,l\atlJbl.: \t>\\ ci:J~, 

in Jd,·:mcc:,l g.h tun,mc th.: 111 "lnturn tnkt l.:np .. -r.llu•( 

tn the turhin<· 111 11 1<,11 h ''f' ''' I ~O() C • thi>~ hiJ!h 
ISH'\ ,,-g.~ 1- lfl Hil'·~·-

~2 1 

ttmrcrmun; l'tlhin lht.: 1urbinc mtght t:\ce<:d mdung 
point (If the ntt..'tJI of turbmc I>I.,J~ or c.m c:.tut;c the 
thTmJI strt...,5c~, ~o thts high tempcmlur..: •s rt..'tluc:cd 
U;itn& ' <luarc: v t re.:lilnl(ular t)'fl\· of Ju ... t ~ thnt the 
hladc.:~ can wi th\tJml thls tunpcrarure [2} 

~1anv n:•tJn:hct' lta'c done: a drtlcrcnt l:<'pt.' uf 
anal)'" c•n thl' rect:mgular duel ..qwrc lluct a' ~ell a~ 
on the l'lr.:ulur dutt in ll!d.:r to fiud out the hcllt trntJ>ter 
C<JCfficil.."nl uod fncteon coc!li ... cm and abo other 
p.uamcters. Suha~ Y. P.111l anti I' V Yt)ll) Rabu (2011) 
\\ Orl-<'d on 1hc rc\ ic" of prc1iuus \Car' on h<:Jt tra n<fcr 
augnu.:flla llt>n in o1 l' lrculnr tulle .mJ ><jUwrc duel fi tted 
'' ith '" irl tln-.. Gencrnt<>r<; f3J. SJndccp Kumar K·1ruk 
and lshw.er ~•nrh (20 15) compute..'(! the hell transfer 
cC'Cflie t cnt~ .md fnlti nn factor' l~•r turhulcnt lh>~o~. 
t.h rou,;h ft'CI.UIJ!UI!Ir du.:ts \I.Jth r<:\;CI"'C f'Crtt:l!;•tn.ll shap<' 
Jt !oalllC hc1,ahl rcvcr-.c pc.;'111J)'<>rl<ll 'hl!X 11 unilllnnl) 
v;1rying h eight. tn;Uigular sh:lf'<' at ~. rne hci~hl :1nd 

tnan!!ul.tr ~hBpc at umfonnl} 1"1') rng he11:ht "'" he 
pr<N.'nlt..'d the rnca-;urcmcnts o f hl•tl hc:.11 trtln,ft•r 1nd 
pre- urc h~->$ en ch;.~nncl' w 1th dtflcrent rih h"Jl<." u'in~ 
Fluent-14 'i (4J Ravr TeJa. l'.r:h.tn F Z \1andar 
\.JhJC:Ik t21JI'l vpumt/l-d the I cat tran-.tc thn•ugh 
ro..tu ngulur dut·t by ll 'ing lhe lanunar and 1\-f 111 •d..:l 
ami p ·eJktcd the b..:hu' mur o t th>\1 and hc.•t tra.,\1\.T 
with m~;.JSurcd !hlw ticiJ datum a 'tuttt>ndl) dutl \\h1ch 
shtxb hght 1111 ch.: dct:1ilcd phvsit.:~ cn~ounten.'tl 111 the 
fully Je, clopt..'tl no" r..:Kion L5J 

II UOV(R.'\ ING lQUATIO'\ 

Tl • goH-m:ll~ tttuauons con,itlcr .. d lin the urulysi'> 

of hc;1t tt.ln,fc:r tn a -quare dud :u.: .._, "'"''" 

l. ( <>filii' 1111 ,. l:qrmtwn 

rip ; t(pu) + o(,l\) = () 
t'l cJ:C i) 
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Effect of Temperature a:.d train Rate of Glass ~'ooJ 

on1po ite Material with l\1echanical Behaviour 

AU TRACT' 

Amarcndrtt R<H 1 and Vijay Kumar Dw1vcdi 2 

1 
'Deparlmem of Mechanical Engmcermg, GLA Uruvcrstty, Mathura 281406, lnd1a 

E-mail: 1amarendra rni.rai@gma1l.com, \·iJay.d\\ ivedt@gla.ac.w 

~~~. gloss lltJal jib,•r IS /ugh thermo/ insulating prc>JWI1ies for many difforcm ~11U'.f of small pocket~ lik<~ m o1r 111 hctu'l!en 
1/:c glaJS. nu! llntllrol matenallike as glo5S uno/ has 1he c•ltgibiluy to absorb the large amount tJj the Imler !hen ajicr 
mcrea~cd tl:e relatll'<' hlllmdltl 111 ti!P em·1romllent Durmg till! gloss htlol has increased the J]('lformanu! of the products 
undc r !he dijferenl condllr<lln {or l1fetmu!. Tht· gla.n wool finer 1s l'eiJ good conditiom under tltl' t'.!IIIJU?ratun .. • rcmRr of 

(/bmrt 60"C 71w ~1m.\ '' r ~~1< OIIIJ :Hitc .1hect., 11, n• .fubncawd under the coniiiii/U/IS c.HmliOII p1uu:~s The i•IU'CtiJt: of 
nwclwnical property ltkr 01 .lll}jlll'SS and strr11gth of the epoxy matr!ces ca•1 be modifymg the moll'cldm .. 1111tctul-c! du,• to 
llltrta~e tlk oo~slm!.: df!JWfl' 71ie relpollse of the mntt"nal and stmctural ll IOIJIII!' und, 1 ti{<' IIIIJ '• '· t /oadin[; 
condllions Til.: glass wool il ,,,·ed to tlu~ remforccmclll mate/ ials like a-' n.ainh due to opplu:d to m.wlothm cm.ll:t·at 
1h<• meclwmcol propel'l_l of rite 1mol n mcrec~scd such 0.1 the ten~ile mod<~ Ius and ~trt"n~tlt. in thL porth 11;ar pro• ·el-..1, th< 
ob1/U1' of moiswrc trampol'l properties 111 wool's IS good for olher maletials The wool has t/ze a brim to liberate 1he heat 
j om tile IICI/cd out of dt?sirable pn:miumjiber. 

h.eywords: Glau Wool F1ber FoJJI·icauon f'roan. TPntlh Test, Fle.wra/ Te.1t, Impart Test 

1. T!'.TRODUCTION 

The glass wool has been used as an insulating matcrralusmg a binder as well a~ texture from fibers of wool. 
The glass wool has been a compl icated form of bio composite materials The propert ies of glass wool fibers 
are reneWable, high toughness, low densHy. lightweight, good thermal insulating material, low COSt, high 
spcctfic modulus etc. The glass wool has been potentially used to replace as a composites materials from the 
tradttioll31 remforccment nr.Jierials. Then it ts requued to incrcn!.c the high strength to lhe weighl ratio and 
IU[Iher more to the reduction of the weight of fibers The natural fiber \\as performed to improvement of the 
mechanical properties like ns !ensile strength. impact strength, flexural modulu-;, etc The advantages of 
'n:~n rai'fibcr~ rn the form of composites due to increased the pcrlormancc ,tnd hav1ng cconornic.tl and good for 
nn cn\.ironmental process. The glass tibet teinforced matcrtals arc very supc11or propct ttt:S The glass wool is 
used as. a diOcrent fields like as engineering appltcnt ions, sports goods, defense, aerospace, etc The glass 
.0ol libcrs are east.y elonga(lon and comphcatcd in I he wnter \\ hich 11 may be g\1idcd ton poor quality of the 

wei lead mat. f he glass wool material has the ahtlity to absorb the large amount of \;:uer then the most 
important process oftnc glass \\ool is to increase the relative lwmidny of the envtronmcnt. In the composite 
m:ucnals, the glass \H'I(II fiber 1s used as rem forced matcnah for a p.>l) mer. Th<! unrcmforccJ maln.x ts 
\\'C.lkcr than the compo~tte n\3tcrials. The detellntnlllg propcrticc; of the composites mater als pia)!> the \'Olumt' 
fractton is generally for the smglc mtluenclllg properties of lht> malenals. In the composite m:ltCJ ials. thert> :11 e 
diffucnl types of dynam1c loading proc~s for stmm tatcs, to need ior the ~pcc1alu~.ting m<H huH.''> Tlw S-N 
CUr\ cs, during the h;sling time the lCtnpCr:lture of lhl' l t::, f SpCCII11CllS is ah\a)s ri:-.c nnd due lO IO!>~ the Sltlfne~S 

of the spec1mcns. 
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All. TH\C'I 

Direct Evaporative Air Cooling: A Review 

Sachin Dubey*, Yaman Jain , Abhishd .. Rajput and \'1_1ay K Dwi,·cd t*" 

Dcp:mment ofMcchanicall ngmecring. GLA Uns H:r~tl)', t-.1a1hura ~81406.1ndsa 
I:-mall. •sachin.dubey_me 13~.gla .. JC 111. ~ ' v1jay dws\'cdi cl;gla.ac.m 

1111 ( 01/c/IIUIIIIIIp, h tf:c ~Ch'IICf! of ( 011/101//11~ fJI.!IIIU/1~1' three J)(Jrtiiii('/('IJ.' t'f hllllltl/1 < UllljVI/, ltiiiJ>I:rcWIH! lt.•f.J/il'l.' /rtllllttft/1 
cine/ u11· <JIIafur Air C'Oildlltom~n·. dt•lwmulifkn cmJ e1 llf'fJI'at il, cooler:. .ll'n, thl' f'lii]IP\C' I !til a'\'(" wr nmdititllh'l, orf! 
temwcl t'\Jh'IIIIl't.' and <Oolers prm-e inej/i•ctil'<' mlumud cmuhtions Air cool<-r 1.> 1 ri11J11ed hitl: a clr•/mmulifit·J tc • aduc•\1' dt tc1{ 

obj<·cure i.e .. dduunidification ancl semibfe roo f111g Cl'cJfJO/(/tilc <·oofm·~ .rr.lh'tnl· I<'IJIIII'<' Cllllsidemble de< tric ,•11erg,r und a 
:>igmfica/11 constam dean unrer .ruppll' dunng up<ralton Emr~rJratii'C coolmg c·qrnJ>IIl•'/11 s ll~lrk ll'cllm tlu: hot and ami 
soutlu:m rcgtOIH, whtclr COI1flllllll' pmcuca/11 the' two lfurd of lhe co•mt11• Thet· lun"C no mrpad wfiOIWei'C'r 011 the 
em•ironmen/. Tlus potx•r presc111s tl.lfudy on a dtrl'Ct <'l~lfJOI atil·e ow toolmg (DEAC') 

Keywords: 1:\ aporotn•c Coolmg Dew l'oiut Tl'mpcwlllre. Dry Bulb Tcmpc•umn t•. Delwmidijicatioll, Semi hie Coo/mg. 
Rdoftl'<! 1/umiclity. /Iuman Comfort. 1l il COJulttionlllg. A 11 Cool111g 

I. JNTRODL'CTIOi'\ 

India is a tropical country m which mos1 of the regions expersencc 't:ry lo" temperatures during the '~ m1er 
and very h1gh fempt:rriturcs during the summer seasons. That IS, the tempera lUre ;ange be1ween summer and 
wsnter seasons is very large. Hence. 11 IS not a very pleasant ex per tence and h1ghly uncomfortable. Though 
cheaper methods of heating arc available during the winter season bu1 methods of cooltng down the hot 
tr rnpcratmes during the summer do nol have wide variety. 

Atr eondilioners hilve hsgh inittal and n mning costs c:o cannot be afforded by all the p<.:'Oplc in a developing 
country even like Jndia. Air c<,olers nrc relatively cheap, but pro' ide unsa t1sfac10ry rc~ults; 1here is n need for 
dcvcloptng a cheaper room coolintt system ConventiOnal ait condllt011111g COO!rtbutcs mo~t of cr Cs imo the 
at rno~pilc1c only and only if ther.:: •s 11 leakage 111 !Ill~ copp<'r 1ubcs of a1r condttroncr. oihcrwJsc 1herc is no 
ham1 111 any sense An altematl\·e type Clf cooling., wh1ch docs nN expel I I Cs i~ lughlj dcstrablc as one 
trnpor tant step in the corrccuon of th1s problem. So, tlus i~ ·,\JJ) C\ apora ttvt cooltng IS cnvtronmcntal friend I) 
because It is a passive cooling method (Pass1ve cooltng is a building design approach that focuses on heat gain 
control and heat dissipation 1n a building rn order to improve the indoor thermal comfort with low or nil 
energy consumption) that docs not expel CFCs. It is l 00% fresh air c.:oolmg which C\Cn help:. to clean lite atr it 
cools Wilh the help of Evaporat1vc Technology swamp coolers pro' tdc cooling a1 cheaper than ccntt al air or 
la rgl·r air condtttoners [ I]. 

A Regenera ti ve 1ypc evaporative cooler coob air usmg a heat t!Xchangcr in :1ddnion to 1he dtrcct evaporative 
method of cooling. 11 ts observed !hat tht: O\·erall elficiency of the :)ystem and 1hc COP increase by about 20-
250'n than the normal air cooler system but the ini1ial and maintemwce costs Clfthc system arc increased due to 
the addition of a heat exchanger and a pump. The stze oft he systc!Tl uh.o mcrcascs due to the addtlton oF more 
components (2) 

A multi·Utiht) desert c0oler i~ one 111 whtch wa1cr cooling~~~ \\1:11 .1~ cold storage ;;y~tems are auachcd Ill 

:sdd1!1011 to 1he air cooling sy~tcm. Tile ll\ crJge cff~ct I\ eness ~.~~ :"oun .. J 10 be o5. [ l"" ·a mi a tt·mpcriiiUrL 1 1ngc 
of22-~7 C vn!> a::hie,cJ It <.:an br u'cd onl~ in area~ \\tth ltgh H·n•l ualltr~o: :\IIJ lO\\ lt>l:lll\C l:J:mdit~ hcnu; 

red1 ern)• rt<: 'Cl'Pt'l'. 4}. 

2. OJRl C'l' E\ '.i\l'OHATJ\T .\IH COOl [H 

S111l'l'" 'tag.: or d:rc..t <.:\,t.~t•L•It\C Cl.t kr 
fir ".Sit\·~~· r .. c, 1 '). 
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Co1npan1tive Study of 1V~echanical Properties for 
TIG and FS\V Welding Processes 

1\ . K I . K 2 Ak \ 4 J3Y umar . A Jay umar , ash Garg·, Mohrt Kumar , 
Navccn Kumar5

, V.K. Dwivcdi(' and Sonta" 

u.; •.H.
7Dcpanmcnt of Mcchanica~ Engineering, GLA Unt\ crstty. \1athura- 281406, lndta 

t-mail: ·akash g.trg_mel 3(£vgla .ac in 

ABSTRACT 

We/dill[! teclmiquc is on,• a/the uidely used pcrmane111 fostf'ner met/mel, and there are clijfelcnr l)fh'.\' of 11 elding used 
which are used for JijJercnl 11elding tlpp/icarions in rlu~ pmject, an expenme/1/a/ analysts has been carried our on 
hardnes.~. miC1o.11ruuure and /ensile properties for AA6061 allo; with tll'o dilferellf u\!ldmg prcx:essl!s namely, a :,ohd 
stme welding l..nomt m (FSII') friction stir welding and or her a wngsten i11er1 gas wc:fd111g (TI(I) (OJ:I't:lllicmalwclding 
For the ul!lding process. a 4mm thick plate of aluminium alloy .AA(i(/61 lw.1 hcen .l'e!ecrcd for FSII' and T!G 11c/ding 
tedmiques. AA 4043 gmde alumimum alloy is used as a }iller material for 1/J(' tung.\ten inert welding proc~:sJ Tl111 study 
indtcat<?d as thm FSII' joims 11'CI'e having better mtXhanical properties titan TIC 11.:/dwg pmceJs 

Keywords: Fi tel ion S/lr Welding (FSW), Tungsrun Inert Gas Welding (TIG) 

J. INTRODUCTION 

Friction stir weldmg (FSW), a solid-state joining process developed and tnvented at the Welding Institute 
(TWI) in 1991 (I], and it is used as a welding technique for high strength alloys that were complicated to join 
with conventional techniques. The FSW process was imtially developed for aluminium alloy, but FS\V is 
suitable for join111g different types of material. In Conventional fusion welding of aluminium alloys there were 
a lot of defects. such as porosity etc. developed as a result of entrapped gas. Wherein w1th FSW process the 
interface of a non consumable tool rotating and traversing along the jotnl line creates a welded joint through 
deformation and con!>equent heat diss ipation. This investigation had compared the inOuence of fusion wdding 
technique TJG with a solid state fric tion stir welding (rS\V) on both microstruchue and mechanical properttes 
of an Ai\6061 alloy. 

2. UTERATURE H.EVmW 

The effect of FSW parameters on temperature was examined by Muhsin e1 a/. [2].Thcy conclude maximum 
temperature i!> a function of tool rotation rate while the rate of heating was a function of traverse speed Munoz 
et al. (3] investigated the microstructure and mechanical properties of friction stir welded and TlG welded Al
Mg-Sc alloy and reported that the yield strength FSW welded joint is dccrcal'ed 20% compared to base metal. 
Apart from this, there have been lot of efforts to understand the effect of process parameters on material flow 
behavior, microstructure fom1ation and mechanical propert ies of frictton stir welded je1ints. Finding the most 
cfft.-ctivc parameters on properties of friction stir welds as well ns realizing their mflucncc on the weld 
properties has been major topics for researchers [4]. 

Extensive literature of fnctiOn stir welding of AI alloys docs indicate that there arc few areas particularly on 
the relationship between welding parameters and change in the mechanical propcrttcs of weldmmt. This paper 
focuses on finding the optimal speed (rpm) and feed rate (mm/s) \\i th rcsp~ct to mechanical propet1ie<; such as 
ha rdness number nnd tensile strength. 

3. i\1 A TERIA L 

:\ J\C1llcd 4 mm thid. plates of aluminum alloy (AA) 6061 \~c.c m,~~.:hincl: to :1:, rcq~tire,: d1mt.:n~:OH"- {!50 
rnm x 60 mml :1:1d for the TIG \\tldmg proc~s alun~iuinm ::!!(\ .;04; I /\ 1~ t~ II:> u 'd ~< :1 f:llc: ·n~:<·c l:Ji. 
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ABSTRA : T 

Uncertainty in Supply Chain Managctnent using 
Artificial Neural Network 

Allurag Yadav 1
, Pooja Pathak2 and Vijay Kumar Dwivcdt3 

u 'GLA Umversity, MathL:ra 
E-mail: 3vij'aJ .dwil'cdi@g,la.ac: in 

The evolution 111the agriculwr,• sector and rhc nell' challengi!$ arises arc, managing agricuflilre .HII'PIY d10in tmC('/'Iainry 
has become an auracfil·e ro:nc for the• rrscOrl !Jcr.1 and pracllltOIII'I'S. Data collt~ctton and analm1.~ are 110\\' an imporront 
part of rcscarr::h wllich has to be carried VIII on dijfen·m field .wch as economics, poliucs. tedmolog~-. mmwjac111ring. 
medic we and so on. 1! IS ll'e/1 kn01m rha1ma•ker price }01 cca~ring has been a dif]icult prvhlem fm· a long rim£• bcc(lnse of 
mti uum1• factors which cam rot be a.:curately prel/ict('d Com'l'ntionally. analysis ha~· hc>cn ofien employed in modelling 
of price forecasrs In recl!.llt 1'Cars a new wclmique of arrificia! n~·uraltli!fworks AN ' !Ia~ been proposed as an efficiem 
tool for modelling and forecasling ANN model has been d,•l'elopcd jar pnce forecasting ifwhetJt in this study. The data 
used incluclc dai~t wholes ole price. \\'eek~\ wholesale pnc l a11d numthZr n1wlcsale price collt!Ut!d bc.•f•tl'C" 20 II and 
1016. 11Je result:, shotl•'d that ANN model et·ideiiiZl Olllflt'tj(mtll!d tire time Sl!l'll!:> model 111 fim!cas rmg the prrcc /tcforl' 
one day or one 11eek A ~ood con elat!OII Oe/1\'t!C?Il the mPddlcd and the re(/1 rnce~ uns obwn·ed (rvmth.• Al\1,\ model. 

Kt!}'\\ords · Supply Chain Managcmellf, Uncrrtoinry. Nr•ural Neruor/.. 

l. INTRODUCTION 

Supply cham unccrlamty 1s an issue w1th which every n1.1nager wrestles as drivmg from the Increasing 
complell.ity of global supply cham networks, which mcludc del ivery delays and quality problems [ I, 2]. It has 
been discussed that such uncertainties, which are compiCll. in nature and network are a major problem and 
important to understand to overcome uncertainty. However, in intervening years there has been a lot of 
research is done in specific sources of supply elwin uncertainty. whith are rciC\"anL to manufactunng 
processes, supply side processes, demand side issues (probably end customer 1 cquirement) :Jnd I here arc many 
other sources of uncertainty which have received insu fficient attention. Uncertainty leads to propagating up 
and down the supply chain and tlus affects supply dmin performance. [3] identifies three distinct sources of 
uncertainty in the supply chain which are St!pply unt.:crtainty. process uncertainly, and the last one demand 
uncertainty. Uncena inly arises from volatile demand or inaccurate forecast. The management of agriculture 
production is bollt qualitative and quantitative and it envisages with weather conditions, interregional 
dtsp:~.rities in climate, quality of soil, seasonal factors over time capital availability and other factors. On the 
othe-· hand, the agnculturc market is particularly volaule, heterogeneous and highly scn.-: itivc to financial 
fluctuations unJ economics [4). Su.:mming from the previous resc:~rch b:~ckground agri·managemenl 
uncertainty occurs from growers to eonsumers, including the main operation~· (a) locntion and production: (bJ 
siorage and processing: (c) distribution nnd consumption [5]. 

In order to understand and research ''supply chain uncertainty''. it is necessary to first know "supply chain 
nc1work" and define it. 1 he proccs:-. of planning, irnplemcnling, controlling the t.:osl-effcclive !low and storage 
of raw matcnals. in-procc~s inventory, finished goods, and related inf01 mativn fl ow from point of origin to the 
point of consumption for the ptu po~e of .::onf(JI m111g to cu~tomer rcqui rcmc•u" l'i kno"-n as suppl) cham 
m~natemcnt rH.:I\',,);k. 
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tructurc and Propcrtie or Spider Silk as a Super \1 at~ rial 

AB~T!~A(T 

Adarsh Sharm:. 1 and YIJ:l} K 0\\'t\cdi~ 

I.!Depnrtmem of M c:chanical Engineer in!', Gl A Lhm crsr ty, iv1mhura. :!X l 406. lndi.t 
E-mml. 1

1 i;ay r/"'1\'CdJ(a :.;la .• l£. ill 

.S[udf!r ~~~~ IS one t!f llw .\IIU:rl hwmaJ,·;·JaluiiWIIg:; I'C//I<J/1' 1//,JI,·r,.,f,,. It Jl""' ~,,,~ ,ft'll•ll!ltc ;•rop. ·rtl• s 11hich swm·tim•'·' 
lt·od\ 11 "' sup~:r matenal 1/u: c•ttnl< litm fWOct•<s, ~1111('/111'1' mec lwmcol <///{/ theunal JWti/J<'riiL' a! .\f'tdcr 1dk ltcu! 
rr·nwin,•d m1 \h'lr foro lr~ng time /)w~linc .1dk Jltndllc••d hy ·'1lic/,·, ojfi·1' ·'"fiC'rim pn>palit'.\ rhw1mm" of llt.l/1/l'tJ/ em. I 
syml:etu']ibr,·x Stnrctw·,d wmlarity ond comparable prof'atics of ch o::;i Ill<! ro tho.\ I' !ugh fl'':f<11 11!111/U' !ihl'<'' like Kt'l'llll 
mak~s il more tl/1111< III'C for the clf'jllit:al ion Hlt<'l<' high {'<'IJorm,;n~ t: 111 term< ot/11\.\l• ·a/ ! ~~'' p,•rtie~ " d, m,md,·d /11 t/11.< 

papC'r aurb.ws I'<' IWtl the proper/It'.' of vnd,t .1i/A 01 f<!IISile ,.,,,.,l!;th o' 2.9Upa ttnri tli<·tma! .\/ll/li/;1)> up 1<, 230"c 
h ~pectin·~~ · 11/u,h mokcs 11 II\ ,\1/f'l.'t matcrwl. in rl:i.1 I'·'Jil,. fll<' m<tlmd oj ntr.:awn ol ' l'idc1 11ft.; 11 tri\D diruiHC.I 

Kt~ words JJw !tfatt:rl(l/. Smart ,\/(1/;:riol. Sp1d.·r St!k Pro;:c-r/t. ' 

t. l:'\TRODUCTIOI'i 

Spider s1lk is a filamentou~ natuml protein fibre produced by spider. It cons1sts of long ch:l tn of rej)catd 
protein sequence~. which a1c slored in the silk gland 111 a lughly concentrated form. The prcrl~s propenics of 
the spider s1lk are due to the protein sequence. The silk gbnd contains a htgh concentrat ion of salt, which 
pre,·cnt the format it n of thread inside the duct. It's only ''hen the protein molecules lllO\ c mto the spinning 
chamber just before being used th:~t they start to orient 1111.0 the long chams recogmsablc as spider silk . . A 
spHler can product· up to ::;even ddTct cnt types of s1 lk depcndtng upon the type of us\! (Figs. I & 2) Each type 
of ~ilk has dllkrcnt typl~ of amu10 ac1d composition \\ hich may vary accordin!' to the funct JOn of usc 
Different glands are used for the ~ccrct ion of specific type of sdk. The f:lctor~ that afrcct >vanauon in ~1 l k 
structure and properties include body dimcnsi(mS, body weight, rat(' and direction of reel ing, spinning 
direction habitat nnd feed of spider. Webs lost its stickiness after about a d:-ty due to fu ctors such as du<.t 
accumulation and exposure to air In order to sa\ c energy the spider cats 1ts own web before making a new 
one so the protein used for the silk threatl is recyc led A !'pidc1 weighing about 70 mg uses on I] l ~0 
micrograms of protein to produce a web with n catching ar~ of 50 to I 00 em~. This i~ achieved because thl! 
weh ts _bmld of llhres that :11 c only fc\.,. microns or so in dramctcr. 

flagelb!orm l.<:in'l01m 
gfdnd giJnd 

(y'.ml 'ICal 
gl.lnd 
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MPF516- Formability and Force Analysis of Steel Foils in Single Point 

Micro-Incremental Forming (SPMIF) 

Thirumalai Muthusamy, A.Kjeevanantham, Ravuri Kishore and A.Rajeshkanan 

Single point incremental sheet forming (SPIF) is one of the latest near-net shape 
manufacturing technologies in which sheet metals are subjected to a step by step plastic local
deformation to form the final geometry. In this regard, many researchers have made an attempt 
to increase the flexibility and accuracy of the process by deforming the sheet at micro scales 
under the name 'Single Point Micro Incremental Forming (SPM IF)'. In this paper, it is attempted 
to investigate the forming limits and forming forces in micro-features formed by SPM IF on 
stainless steel foils of 0.04 mm thick. A 3-axis CNC vertical milling machine was used to deform 
the foils with the hemispherical end tool tip diameters of 200 !J-m and 300 (.1m. The effect of 
rotational speed on the form ing forces and forming limits of stainless steel foils has also been 
reported. Taguchi's L18orthogonal array was used to analyze the effect of spindle speed, tool tip 
diameter and incremental step-down. It was found that forming forces decreases with the 
increase in spindle speed and the process was feasible enough to produce pyramids in micro
scale with higher forming limits than conventional forming. 

MPM489 - Optimisation of Machining Parameters using Grey Relation 

Analysis integrated with Harmony Search for Turning of AISI D2 Steel 

Soni Kumari, Anshuman Kumar, Rajiv Kumar Yadav, K Vivekananda 

The objective of this study is to investigate the effects of diffe rent turning parameters 
like spindle speed (N), feed rate (f) and depth of cut (d) on different output performance 
parameters measures during dry turning of AISI 02 Steel using PVD coated carbide tool. An 
experiment has been conducted according to L9 orthogonal array in order to evaluate the 

turning performance characteristics like material removal rate (MRR) and surface roughness 
(Ra). An Effort was put to convert the multi responses into equivalent single response i.e. 
overall grey relation grade by using grey relational analysis. The present study also developed a 
mathematical model for overall grey relation grade in terms of the machining parameters. Here, 

improved version of the latest evolutionary algorithm such as harmony search (HS) has been 
implemented in order to evaluate the optimal machining condi tion. The results are also 
compared to genetic algorithm to validate the effi ciency of aforesaid approach. 

VIT U n iversity, Vel l ore 
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15 Biodiesel Production from Waste Cooking Oil Using Ultrasonic 
Cavitation and Its Characterization 

Naveen Kumar Gupta 
1

· , Pushpendra Singh Rathore 
1 

and Shallendra Stnha
2 

1Mechantcal Engmeering Department. GLA Untversity Mathura. India 
2Mecranical Engineenng Department, lET Lucknow, l'ldta 

ABSTRACT 

In the aQe of modernization, the demand of enerqy is 1ncreasmg day by day. Petro 

based fuel is the main source of energy Petroleum reserves are very hmttet 

altemattve fuel like btodiesel. has great prospects to be explored. Biodiesel ts constd 
as best substitute of ctesel fuel.ln present research arttcle waste cooKing oil is used 

feedstock for the prcductton of btodiese . Ultrasomc Cavitation technique 1s use• 
btodtesel prOductiOn. Parametnc opttmtzatton of btodtesel production usrng Ta< 

method has been done. ChaCicterizatton of btodaesel shows that btodiesel can be a 
alternative of petroleum-based fuel. 
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strains generated during casting in a CSP, the steel becomes extremely susceptible to transverse 

corner cracks. 

Whereas Nb and V is added to increased strength through grain refinement and precipitation 

strengthening through TMCP rolling. However, the microstructure and mechanical properties are 

greatly affected by the process parameters, such as reduction ratio, rolling temperature, cooling 

rate and the coiling temperature 

This present paper discuss about 

{i) Optimization of process parameters of B microalloyed steel to avoid transverse corner crack. 

Various process parameters such as B/N ratio, Mn/S ratio and AI-N factor were optimized througtt 

statistical analysis of actual plant data. This were validated through hot ductility studies using 

Gleeble thermo mechanical simulator. 

{ii) Influence of cooling rate and CT on strengthening mechanism of Nb+V microalloyed steel 

owing to phase transformation through hot rolling simulation using Gleeble. The steel was 

deformed In the austenitic range followed by controlled quenching to simulate rolling and run 

out table cooling conditions. Cooling rate was varied from 100 to 150 oC/sec, while coiling 

temperatures were va ried between 475 to 625 °C, with 25 •c step. It has been found that higher 

cooling rate coupled with lower coiling temperature is expected to give sufficiently higher 

mechanical properties. 

Keywords : Microalloying, CSP, Transverse Corner Crack, ROT 

ANALYSIS OF CONSTITUTIVE EQUATION USING FEM SIMULATION OF Zr-lNb 

ALLOY 

K. K. Saxenaa,d, •, K. Chetanb, S.K. Jhac, K.V. Mani Krishnad, V. Pancholia, D. Srivastavad 

aoepartment of Metallurgical and Materials Engineering, Indian Institute of Technology, 

Roorkee-247667,Uttarakhand, India 

hNuclear Fuel Complex Limired, Hyderabad-501301, .India 

''Mishra Dhatu Nigam Limired. Hyderabad - 500058, Telangana, India 

dMarerials Science Division. Bhabha Aromic Research Center, Mwnbai-40085, India 

dDepartmenl of Mechanical Engineering, lnsitllle of Engineering and Technology, GLA 

University, Mathura-281406, Uuar Pradesh, India 

The understanding of hot deformation parameters of as cast Zr-lNb alloy is required for industrial 

application during hot working process. Therefore, hot compression test is done in all three 

different phases {i.e. single a-phase, single ~-phase and in two phase a+~) of Zr-1Nb alloy for e 

range of stra in rates . Stress-strain data of hot compression test was corrected for adiabatic 

temperature rise (ATR) at strain rate 1 s-1 and above. Various constitutive equations were 
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High Temperature Tensile Properties of Superalloys used in liquid Rocket 

Engines under Rapid Heating Conditions 

Ravi Ranjan Kumar, C.R.Anoop and Thomas Tharian 

Materials Development and Productionisation/ MME, LPSC, Trivandrum 695547 

Modern high-speed aerospace vehicles often operate under extreme conditions, which subject various 

parts of the structure to high strain rate loading under rapid heating environments with temperatures 

approaching the melting points of the materials involved. High temperature properties of materials are 

generally evaluated by high temperature tensi le tests, which is highly standardized and widely accepted. 

However, the heating rates and strain rates in conventional laboratory tensile tests, which are intended to 

evaluate the high temperature tensile properties of the mater ials usually are very low compared to those 

actually encountered in high-speed aerospace vehicles. The heating rates in conventional elevated

temperature tensile stress-strain tests are of the order of 0.4K per second to O.SK per second, whereas the 

aerodynamic heating rates in satellite launch vehicles/re-entry vehicles usually exceed SOK per second. 

Therefore, for the optimum design of re-entry vehicles and liquid propulsion engines of launch vehicles, it 

is necessary to obtain the properties of structural materials under actual operating conditions. In th is 

context, a very important beginning has been made with two super alloys used in launch vehicle 

applications, to experimentally determine the high temperature tensile properties under rapid heating 

conditions to a specified temperature followed by loading at a constant rate to failure at that temperature. 

The testing temperatures ranged from lOOOK to 1400K (727-1127°C) with heating rates ranging from SOK 

per second to lOOK per second. Ali the tests were carried out in normal atmosphere. These investigations 

have clearly indicated that the reduction in strength at high temperatures depends upon the heating rate 

(or heating time) and can be considerably lower for rapid-heating conditions. It is observed that under 

rapid heating conditions, the safety margins available for materials used in high temperature structures 

are considerably higher than the assessment based on conventional high temperature tensile tests, Jor 

short term applications. 

Hot deformation studies of Zr alloys to understand deformation behavior in two

phase region 

V. Pancholi", K. K. Saxena"·d, S. K. Jhac, G. P. Chaudhari", D. Srivastavab, G. K. Deyb 

aDepartment of Metallurgical and Materia ls Engineering, Indian Institute ofTechnology, 

Roorkee-247667,Uttarakhand, India 

bMaterials Science Division, Bhabha Atomic Research Center, Mumbai-40085, India 

cM ishra Dhatu Nigam Limited, Hyderabad - 500058, Telangana, India 

doepartment of Mechanical Engineering, Institute of Engineering and Technology, GLA 
Uinversity, Mathura-281406, Uttar Pradesh, India 

Primary thermo-mechanical processing ofZr alloys is usually perfom1ed in m o-pha e region. Hot 

deformation studies covering low temperature phase. m o-pha e region and high temperarure phase 

17 
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Implementation Analysis of Parameters 
for Improvement in Productivity with 

Monetary Outcomes 

Toshit Ja in1, Sunil Kumar2 and Manish Rawae 
I ,Z,J Department of Mechanical Engineering, GLA University 

Abstrad-Productivity is of concern rather an extremely allowed people to select high lighting levels will enhance 
important concern for any manufacturing industry. Several productivity under real working conditions. 
ways of improving productivity are suggested in this paper. HannuRantancnJ3] found that internal obstacles form the 
Paper explains various productivity parameters which only category of obstacles which is clearly under the 
improved in various sections of Industry under consideration. control of the firm. Carrino et ai.J4J studies the 
Areas of weak productivity identilied which indulges heavy A.. •• 
set up or operational cost identilied and this rJaper suggests characteristic complig.ations o&>0MA W processes, owing 
alternate ways of doing the same process which resulted in above to the largh ount o~ain variable values and to 
cost saving. Cost saving directly means increase in prolit their. inter-de~ncy, P.fb'posed all possible results by 
Tbis paper gives the details of all such processes which renect designing ~ <tllZZy-logi~ased scheme, where elements 
in cost saving of company undertaken as case study. were do~ ~- R~clring an artificial neural network 

Keywords: Productivity, Energy saving, 
Maclli11e Sllop, Cost Saving 

Machining, (ANN~?~ g-0 
!0 c; 

R·~t"6v~e al. [12] focus is put on the effectual 
uti lfia~ ~'0 5-axis machining with the high-end 

I. INTRODUCTION ~..f!'AQfC -systems for their tenacity of productivity and 
. . . • 'i) qual"~pgradation. The analysis of several case studies 

ProductiVIty usually defined as a ratto between outp,.l)t ..,.~h . . betw 3 · h' · d 5 · 
d · · ti d 1 'd . 1 • qyn ' e1r comparison een -axis mac mmg an -axts 

an mput. It IS a un amenta concept cons1 erm!l' 11 ~ . b 't t 'b'l'ty h be d . . . . o~ .<";i t mg as an su st1 u e posst 1 1 as en propose . 
efficient and effect1 ve use of resources. Dea~VlJ:;' ,,, 1tl'l_, t JlSJ ts th t . . . i1e :l..' ' ~ cs on paper accoun on progresses a assurance 
contmuous ~mpetttJOn, company not on l 0 . eds,~. Q/ such a step change, primarily in auto, aero and 
produce quality products but exceller_~ I;>..\~,Yf{IOn construction equipment industries with roll out to other 
system~ and manage1_nent a_lso plays a~ mp.{X'l!~~l~s. subdivisions. It labels how integrated people, product, 
The a1m ~f s~udy IS to unpr~ve_oH: Y ~C:t1~1ty m process and plant (ip4) virtual environments and 
manufacturmg mdustry. The obje tL,Ve 1S}t~dent1 fy the innovative forms. 
defect of the company and cr~te a be_!.er solution to 
improve performance. Varioos induflrial engineering 
technique and tools is implementin~ 'frt~this study in order 
to investigate and solve the prob em that occurs in the 
production. ~~ 

A. Objectives ofSelecting Parameters 

I. Implementation of tools from industr ial 
engineering in manufacturing industry. 

2. Identification of defects in high frequency at 
workstations 

3. Introduction of latest methods in same 
manufacturing firm. 

4. Improvement of productivity in fi rm. 

II. LITERATURE SURVEY 

PiotrTomaszews et al. II] identified and analyze the 
impact comparative productivity of given two projects. 
One represented an initial development stage while the 
other represents a subsequent and thus more matured 
development stage. Henri Justen ct al. 121 examined 
whether or not a controllable task-light ing system that 

Improve Quality 

~ 
Productivity up 

! 
Costs down 

Prices down 

! 
Markets increased 

Stay in Business 

! 
Jobs + R eturn on Investments 

Fig. I : Company Process Layout 
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' 
Assessment of the Effect of Triangular Velocity 

Profile Over an Elliptical Cylinder 

Manish Rawat1
, Sunil Kuma? and Toshit Jain3 

1
•
2
•
3 Department of Mechanical Engineering, GLA University, Mathura 

Abstract-Complex turbulent flows at high Reynolds 
number (Re = 0.5 x J06

, 1 x J06
, 2x i06 and 3.6x l06) over a 20 

streamlined or elliptical shaped cylinder, is investigated by 
using two dimensional URANS equations with a standard k-e 
turbulence model. The present study focuses on the 
investigation of the effect of triangular velocity profiles on 
the various flow characteristics along the periphery of a 
cylinder having va rious axis ratios (0.8, 0.6, and 0.4). Drag 
force over a circular cylinder is higher than elliptical 
cylinder. Coefficient of drag can be reduced by reducing the 
axis ratio with any type of velocity profile. A reduction of 35 
to 40 percent in dr:tg coefficient is observed with a 
streamlined cylinder having an axis ratio of 0.8 as com pared 
to a cylinder having axis ratio eq ual to one. T he back 
pressure recovery is observed for an elliptica l cylinder with 
decreasing axis ratio. 

5xl05 <Re < 4x l06
• Muk chen ong el a/. [2] performed 

their studies for 1 x I 06 <Re < 3.6x 106 using a standard K-e 
model. 

The purpose of this study is to examine the outcome 
of change in velocity profiles and axis ratio for the same 
mass flow rate in the domain on the pressure coefficient 
and coefficient of drag over a streamlined cylinder by 
using a standard ~ turbule~ce model, in the high 
Reynolds number ~~'regim~ 

-~ ~'}0 II. ~i'CtATHE , CAL FORMULATION 

0 t " The ~Y!l.._Qlds- rage equations for mass and 
momellt\1~ ~l1'swa ion are given by 

a~-.H; ~ 
~~-d-

Keywords: Elliptical Cylinder, Axis Rfllio, Cross Flow, :-:,.ro f(j ~ :fll~~ _ _.!. (2£.) + v a2
u1 _ alf.ilj 

URANS, Turbulent Flow ~1)- ~'Bt0 I axi - p ax1 axf ax1 
o' ~~ ~ ~ llere i, j =I , 2. Here u, and u2 are the mean velocity 

I. INTRODUCTION ~~ ~ '?i~ponent in the ho_rizontal and vertical dir~ti~n denoted 
The uniform and symmetric flow param~t~r ~~ _, q,y- x, and x2 respe.cttvely; Pressure and denstty tS denoted 

mostly used for the numerical study on uns~~df<\~~ by P and p respectively. 
around a circular cylinder. However, in man)} ~~nee~og The relat ion to estimate the component of Reynolds 
applicatior~s, flow t~kes place over th~ 't:$"a~~ i . tke stress, u1ul' is given in terms of a turbulent viscosity vT 

a1r~raft wmgs, turbme blad~s, subm~sMnd~tsslles, and the mean velocity gradients by using the 
whtch cannot be modeled wtth the uu)fonll' ~around a approximation equation ofBoussinesq, 
circular shaped cylinder. In suq!!:,W ndi ti3'3! , aspect ratio _-. -. _ ( au, 5) _ ~ kcS·· 
can influence the drag fore~ ts coefll9tent and mean u1u l - vT ax1 + ax1 3 11 

pressure coefficient. Furthermore, ~tj1e predictions of Where k denotes the turbulent kinetic energy and O;j 

turbulent cross-flow of other v L'&ity profile attract denotes kronecker delta function. 
interest due to its import~~ in the engineering A high Reynolds number k-e turbulence model with 
application. However, in m~ engineering problems, a standard wall function is used for the present numerical 
streamlined or cylindrical object is immersed in a flow investigation. 
condition other than uniform, which can affect the The k and e equations are given by: 
separation angle, back pressure and the aerodynamic ak ak a (vT ilk) (au1 au;) au1 
fi k. . I . d d th - + U - - - -- + VT - + ---'- - - £ orces wor mg on tt. t IS necessary to un erstan e at I ax1 - ax1 ak ax1 ax1 ax1 ax1 
variations in aerodynamic forces on an elliptical in such ac ae a (vT. ac) c (au1 aui) au1 

f I fl · I I · fl -+ U·--- -- + C -v - +- --type o comp ex ow. A typtca examp e tS ow over at J ax; - ax; ac ax1 1 k T axi ax1 ax1 
turbine blades in running conditions. C =: 

A few numerical studies reported in the open 2 k 
2 

literature for the flows over elliptic cylinders. Yoshihiro Where VT = c l,(k /e). . 
mochimaru [5] examines the influence of axis ratio and Standard model constants have the followmg value: 
Reynolds number on the drag force and streamline of the (crk= 1.0, crs= 1.3, C, =1.44, ~=1.92, C~= 0.09). 
flow for the uniform flow condition at high Reynolds 
number up to 105

. Zhihua Li e/ a/.[4] used kro-SST 
turbulence model to evaluate the effect of aspect ratio on 
drag force at Reynolds number up to 104

• Catalano et a/. 
[3] used three dimensiona l large eddy simulation with wall 
model ing as well as URANS with standard k- e model, for 

Ill. PROCEDURE FOR NUMERJCAL SOLUTION AND 
COMPUTATIONAL DoMAIN 

Commercial CFD code, FLUENT is used to carried 
out URANS simulations. It is based on a 2nd order finite 
volume discretization and the SIMPLE algorithm for 
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Robot Path Optimization in Cellular 
Manufacturing Environment 

Dev Kant Gautam 1 and Sarvesh Kumar Yadav2 

1
'
2 Department of Mechanical Engineering, 

GLA University-Mathura, Ullar Pradesh India 
£-mail.· 1 dev.gautam@gla.ac. in, 1sarvesh kumar@gla.ac. in 

Abstract-In an industry, how efficiently and effectively 
the robot works in an immediate industrial environment 
primarily depends on how well it is organized for that job. In 
Industry, "Time is money", hence in this paper, we worked 
on path optimization of robots for spot welding and spray 
painting or swing machine kind of work environment. We 
initially developed programs in "C" language and then 
incorporated them into the RAPL-11 language. We developed 
the program for an optimum solution, not an exact solution. 
Alter getting the result from the "C" language program, the 
final sequence robot path is incorporated into the RAPL-11 
language, which led us to the completion of our work. 

formulation of complex motion planning problems were 
considered in his approach. 

Rishi T. Khar and Ernest L. Hall [3] have adopted the 
basic problem of robot path optimization applied to the 
context of Navigation Challenge where sequencing of 
points and a path in s~ace that roQ<>t has to adopt, in order 
to complete the obbe,atlve is ~prime importance. They 
have given a ma~atica!Jr<6gramming based model for 
a Bearcat Rs.bbt whJ..~ makes it enable to travel 
autonomo~0with t~help of differential GPS, from a 
start~n~ ~~·\~'~raJ ta~get destinations. in the least 

Keywords: Optimization, cellular manufacturing, RAPL-II . poss1b~1~~~8y have des1gned the model m such a way 
la11guage. thaK----au~g tt!) travel, robot was able to recognize and 

1\Y~~I!jte&tacles and different hurdles present in the way 
I. I NTRODUCTION 00ih~@~~get c<:><>r~inates showing in the map. 

Today's market requirements can only be met through ~--\,..,.-~•d L. Ydarmo an? Cs~ba Rekeczky [4] solved the 
radical advancement of enterprises using highly pr<>9..1.1ffi ~s~~est . path problem w1th p1xel level sn~es (PLS) an 
manufacturing environment like cellular manufac u:'Jh~, ~ ~pph~ahon of. the C~~N-Bas~ act1ve ~ntour 

ln present scenario robot based technol~ei . ~ay/~~' techmque.CN_N. •s a dynam1~ non hnear s~tem w1th ~e 
increasingly important part in the convezyioq~ffi~\re local co~nect.'v1ty of cells. F1rstly, t~e mu~ttple processmg 
advance manufacturing practices. Ind~ria~ rObQ.~s can steps w1th p1xel level snakes algonthm 1mplement~d on 
serve as building blocks of versatiie0io:k ~l!5 hich in CNN and further extended to find out the approxtmate 
turn, can form manufacturing s~ens mfu ffiex ible and shortest p~th length of robot. . 
can lead towards more optim i:ect ransfe8lt1es. Whenever In thts v:ork, we ha~e sugges.ted a new ~lgonthm to 
a manually operated scenario 1Yt a sho~<floor is converted find o~t o~ttm.um solution for smgle ~obot1c arm path 
into robotically operated enviroJ:iment it becomes traversmg m smgle cellular rnanufacturmg environment. 
necessary to find out the optimizesJravelling path of robot This Algorithm can also be applied easily and efficiently 
from source location to dest ina iSn location as robot wants for multi robots in multi- cellular environment. This can be 
to minimize its cost in time or in energy while achieving achieved by repeating the algorithm for each robot in each 
its goal. cell and RAPL 11 program can be framed for each robot to 

Devendra P. Garg and Clayton D. Poppe [I] were work within its respective cell environment. 
actively involved in this researcp area. They have chosen 
most critical, crisp and fuzzified environment for robot 
path optimization problem. Their solution methodology 
was based upon a combined approach of Hop field Neural 
Network and genetic algorithm. As this approach was 
based on genetic algorithm so for each new generation 
cycle of main genetic algorithm, the Genomes and 
chromosomes of the algorithm are modified. And one has 
to launch new generation Hopfield neural network path 
planner regularly. Correctness of proposed techniques was 
demonstrated in simulation resul ts. 

Martin Talbot [2] worked for finding better a lgorithm 
for shortest path computation for autonomous mobile 
robots (AMR). Integer programming for dynamic 

ll. CELLULAR MANUFACTURING 

Cellular/Flow Manufacturing is the linking of manual 
and machine operations into the most efficient 
combination of resources to maximize value-added content 
while minimizing waste. The most efficient combination 
implies the concept of process balancing. When processes 
are balanced, the product flows continuously, parts 
movement is minimized, wait time between operations is 
reduced, inventory is reduced and productivity increases. 
The cellular approach is to organize the entire 
manufacturing process for particular or similar products 
into one group of team members and machines known as 
"cell". A work cell is a work unit larger than a individual 

I. 
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Optimizing Machining Parameters of EN 31 Steel 
Using Electric Discharge Machining 

Sarvesh Kumar Yadav1 and Dev Kant Gautam2 

1
•
2 Department of Mechanical Engineering, 

GLA University. Mathura, Ullar Pradesh India 
E-mail: 1 sarveslz.kumar@gla.ac.in, 2dev.gautam@gla.ac.in 

Abstract-Electric discharge Machining (EOM) is a 
well-established machining option for manufacturing 
geometrically complex forms or hard material parts which 
are extremely difficult to machine by conventional processes. 
The non-contacting machining technique has been 

materials like EN 31 tool steel which have a high hardness 
worth. 

II. EXPERIMENTAL SETUP 

continuously evolving from a die and sinking tool process to A. Set up for Die-8inking EDM 
a micro-scale a1>plication machining alternative attracting a ~ e,<-
significant amount of research interests. The present study This is the. ~timent~ setup of EDM drilling 
undertaken machining performance & OJ>timizing machining machine on whi~s whg!.~xperiment was performed. 
parameters of EN 31 steel using Electric Discharge Some features are: .~ 
machining based on Taguchi method by varying various I. Se 1iJ contr9J..lf<l tool holder 
electrical parameters so as to obtain an optimum value for 2. §;ioe~s~ system for Dielectric (EDM oil,2-5 
response parameters which are MRR, TWR & OC. &'Cf) ~<o 

Keywords: Die-sinking EDM, Material Removal Rate, ~- P (5cl panel. . . . 
Tool Wear Rate, Overcut, T11gucfli Desig11 of Experime11t, SIN ~e ~ :~~-~th automatic & semiautomatic handlmg can be 
~ ~~ ~~ 

c} ~~..;, S Rectangular working area with Work clamping 
I. INTRODUCTION • ~ 1f ~ device. 

English physicist Joseph Priestley studied in J f?J~~<:::- «.<() 6. Rotary impulse generator type electrical circuit 
erosive effect of electrical discharges. Dr. B.R.~ar~J\<t-~ 
and Dr. N.l. Lazarenk invented this Pr<Xi..~p hi' ~re 
Russian scientists, in the year of 1943 . .IlJey ~ .W1fThlly 
used spark machining process, wh ich<}~sif n~~-11~er the 
completion of sparks (electrical ~'s'ch~~ that was 
placed between two electrical ~"onducto(s which was 
immersed in a dielectric -tJJid. Elf:?tric Discharge 
Machining can be taken as a seri~<llof crash and re
establishment of the liquid dielectriC m the middle of the 
electrodes. With the help .~f'0EDM we can slice 
complicated contour orcavit~s in pre-hardened steel 
without the need for heat treatment to become softer and 
re-harden them. 

Electric discharge machining (EDM), sometimes 
conversationally also referred to as spark machining, spark 
degradation, flaming, die sinking or wire wearing away, is 
a manufacturing process whereby a desired form is obtain 
using electrical discharge (sparks). 

Fig. I: Image of Used Experimental Setup 

With growing requirement for novel hard, elevated B. Workpiece and Tool Material 
strength, hardness, toughness & temperature challenging 
materials in engineering, the expansion & request of EDM 
has become more and more important. EDM has been old 
effectively in machining hard, high power & temperature 
challenging materials. Material is unconcerned by rapid & 
recurring spark discharges crosswise the gap between the 
electrode & work piece. Therefore the qualities of EDM 
technique turn out to be more obvious when machining 

I. 
2. 

3. 
4. 
5. 

6. 

Work piece Material - EN 31 TOOL STEEL. 
Chemical Composition - C 1.07%, Mn 0.58%, Si 
0.32%, P 0.04%, S 0.03o/o, Cr 1.12%, Fe 96.84% 
Shape -Rectangular Cuboid 
Dimensions- 32rnmx32mmx8rnm 
Properties-Hardened to obtain Vickers Hardness-
315, Low Thermal Conductivity, 
Tool Material- Copper Electrode 
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FE Analysis of a Connecting Rod of a 
LCVusing CAE Tools 

Anuj Kumar1 and Viyat Varun Upadhyay 
1
·
1ME Departmellt, CLA University, Mathura, india 

E-mail: 1 anuj. dahiya@gla. a c. in, 2 viyat.upadhyay@gla. a c. in 

Abstract-The connecting rod in an automobile engine is rod which is I 0% light in weight and is having 25% less 
a very critical component and a high vol ume production cost then the existing connecting rod. 
mechanical element. In this paper, the Finite Element Sonsino et a/. analysed the loading experienced by 
Analysis of connecting rod is presented and is validated with 
experimental results ava ilable. The CAD model of connecting rods. Connecting rods are submitted to mass 
CONNECTING ROD has been generated in CATIA, the pre- and gas forces. The superposition of these two forces 
processing has been done in hypermesh and the solver used is produces the axial force, which acts on the connecting rod. 
radioss linear. The displacement and stress contours have Webster et al. WQrked on ~ load distribution on the 
been plotted and patterns are studied. It has been observed connecting rod in t~"h with~ connecting pin. With the 
that stress and displacements have been found within safe help of ex peri~ he ~~the load distribution on the 
limits and structure could withstand the given load. contact sur~C& in :\'¢~nsion and compression. In 

1 INTRODUCTION compressi~ ~~ t~crank end and piston ends were 
· followin~e;d~tbut&n of cosine type while in case of 

The purpose of connecting rod is to convert the tensil~%t,d.{flg>t#lh ends were found to follow sinusoidal 
transverse movement to rotating movement Connecting ~~oJS-~tfibution on the contact surface between 
rodis a component of the reciprocating engine, which is ~C!on~{C ·(® rOd and connecting pins. Load distribution for 
exposed to lots of repetitive and varying loadings. It has tRC"::>0~Jt~se is shown in Figs. 1 and 2. 
be sufficiently durable to remain stiffwhen subjecte~fO 'b-~~~~ \ 
loading. As connecting rod is subjected to accele(~l:~l(f «.«; i I . 

1 
which in resu lt inertia forces, so it has to be desig d' t :!1~~ j ) 1 .\ 
light as inertia forces are directly proportional @~s~ g!'a / , J. ~ \ 
moving component. High reliability is exp~c~~'f a .)'.!~-<'~ 
connecting rod as it being a critical a11<1~ai!b~ri1ponent /tly· $ , ,.,.,,~'<';,~' 
of a reciprocating engine. It is sub,ecYe~ ~ ~fi'ifi tensile f :· I \ \ ~ 
and compressive forces, bending loa~which are .J. ---19\; 
produced due to pulling and lh(-i.J~ on tllt-~ston produces '·l \C>>zz± -..~·/ 
bending stresses. ~f'Q I '\( / \ '\ V _ 

Pravardhan S. Shenoy pressst&! the FE analysis ·7_} ....,' .#-,__.;;; · 
procedure for Connecting R~~timization for Weight Fig. 1: Tension ~oading Distribution on the Contact Surface of the 
and Cost Reduction. An optirtltzation analys is was done Connecting Rod 
on a connecting rod manufactured by the process of 
forging. The main purpose of the study was to reduces 
production cost and to reduces the weight of connecting 
rod. The two main criteria's i.e. weight and production 
cost were considered separately. Manufacturing cost was 

. reduced significantly as the forged components require 
less machining. Reduction in weight was accomplished by 
means of an iterative process. In this work optimization of 
weight is done for a repeated tensile load dynam ic in 
nature and compressive load static in nature as the two 
limiting loads. Restraints of fatigue load, static load, 
buckling strength and ease in manufacturing were also 
considered. The fatigue strength was the most important 
aspect in the optimization of the connecting rod. An 
estimation of savings in production cost is also done. The 
outcomes of presented work is an optimized connecting 

Fig. 2: Compressive Loading Distribution on the Contact Surfilce of the 
Connecting Rod 
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Abstract-Pulse Detonation Engine {POE) is the Energy release will leads to form a supersonic shock 
extension of Pulse jet engines. POE consists of pre- wave and resulting ignition will formulate combustion 
detonation tube, combustion chamber and wave inside whole lRb.e; this pJlFnomena is recognize as 
converging/diverging nozzle. J n this type of engine "detonation". «?:) (yO 
detonation of fuel is followed by a high pressure wave of a Plenty of r~rch e pies are set through this kind 

~~~~:e ms~!~:.~~s~o i~~sdu~=n th:~~ e~cic:~:~e:~~n t~~~ue;~ of work. It &"i been ~@nd that first pulse detonation 
improvement of its mechanical simplicity and engine of m~x, tu~ ype was made-up in Japan. This 
thermodynamic efficiency. This paper comprises numerical single_ tiJ ~fPeJti~ was c:apabl~ o! sliding on rails. 
investigation of two different type of pre-detonation tubes. Mor o: er-:,4fl'~ perunental mvest1gat1on was conducted 
Mix1ure of hydrogen and oxygen gas is considered for this over l'<iin,Jt.test system, which has a frequency of 6.67Hz 
s~udy. Two dimensional .modeling and_ meshing of ~wo ~ itt\-.: >ylinders. The fundamental considerations of 
d1fferent types of tubes g1ves a clear p•cture of trans1ent c:,'?i o~ta~eJP systems have being studied extensively and 
detonation process. Exclusives grid independence study i ~J}~1ae'red for many decades (2]. 
perfor~ed ~o reduce the computational ti~nc. _Pres~ure ~vav~...._ ~ L"~«"' Another Pulse detonation (liquid based) was designed 
generatiOn m both type of v1scous dommn (1.e. s1m p e an_d QV . . . . 
shchelkin spiral) is computationally validat ~, · it ~ 'tn ~uss1 a. Many laboratones hke DSO n~t10nal laboratory 
experimental literature. Attained result 0 o~,~ h' - Sm?ap~re, start~ a new de~elopm~nt m ~D~; currently 
computational investigation provide that t e 1 gtl nd used m flight testing. (3] Dunng the mvest1gat10n of Lee, 
shape of pre detonator tube is a responsibl act !"to i ·'crease an exclusive study of parametric on blockage ratio has 
the impulse. Overall, to find the qua~t):.amounb f thrust, been showing vast results on spacing in between the 
shchelkin spiral types of tube are fa~N. ~ f<:-<() ?bsta~les. and its length. (~] This e~peri~ental 

Keywords: PDE Pulse Jet £ 11g;11e, Gri lurlepemlellce, mvest1gat1on was conducted With ethylene-air mixture, 
S lrc/reJki11 Spiral ' '\: ((;«_, which has an effective blockage ratio between 0.3 and 

~ 0.6. [2] 
I. lNTRODUCcSJPN Many research applications are answerable to a 

Pulse Detonation Engin~~Y a kind of engine that statement that . this propulsion system has theoretical 
contains extended tubes and these extended tube will benefit over defla~ated combustio~ [I]. . 

· 'd' d fu 1 • (I ] Open combustiOn chamber, w1thout any movmg part occup1es ox1 1zer an e mixture . . . . . 
p b b . . 1 • 1 h. h d IS ut1hzed for compressiOn work. Frequency range of these 

. ressure; Y com ustwn proc~ss IS re atlve Y 1g an engines seems in dozen hertz [I] where entire process will 
will g~nerate a huge q_uantlty 0~ th~ust. After occur in pulsed mode only [1 ]. Development of detonation 
acco~phshment, all the sp~1fic properties VIZ. pressure, is necessarily initiated at each time step and resulting 
veloc1ty .and temperature wll_l be calculated. ~astly s~me thrust will be reformed for each new time step. 
cycle will reappeared contmuously. Pu lse Jet engmes The functioning of Pulse detonation engines can be 
works on deflagration, whereas pulse detonation engine enlightened with the help of Humphery cycle and 
works on detonation (1]. operation of gas turbine can be described by Brayton 

Analysis over pulse detonation engine can on ly be Cycle [3]. 
carried out until one has an appropriate acceptance of The Fig. I precisely illustrates that for the case of 
detonation process. To explain detonation wave coupling Humphery cycle area coming under PV-curve is extra 
between strong shock wave and heat release region is This makes POE more resourceful and effective as parallel 
considered. Heat release wi ll happen behind the shock and to gas turbine; the front zone is minor and wi ll reduce total 
there combustion is highly condensed [2]. amount of drag up to large extent [3]. 
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Abstrad - As per the current trend, market needs The recommended orders, any exemptions are 
va riation in goods, which leads to generates dissimilarity in thoroughly review by supplier's planner prior to the 
demand. This demand creates many mallitgerial com1>lexi ty approval of appropriate orders. 
like forecasting, planning etc. To reduce the jeopardy due to After which VMI system directs: 
ambiguity in demand, from basic raw resources to fi nished Supplier with a ~4~chase 0 d_h. 
product delivery to clients, the entire practice should go ~ 
through some new techniques and radical changes. Customer witp urch~e rder_ 
Companies should essentially focus on taking competitive Followin~ ~{bw mi~ioned objectives must be fulfi l 
lead by efficiently handling their supply chains. This study for trading g_adners to ~'gin with VM l: 
tries to find some key components of Vendor Managed lnvew ry ~~9~ 
Inventory (VM I) which are vital to vendor as well as c~N>fJ.an~10n 
customer for automobile industry. This paper reveals the The 4eng,i~ measured activity against the above 
comparative difficulties and importance in the introduction de§t'n~ ~ is strictly monitored by the system. To 
of VMI components in the automobile sector. a~ j <ffie transparency in the process the information is 

1 VMI· AN INTRODUCTION ~ C:>f'tj r.e~6 to the supplier as well as the customer. On 
· · ~ 0 ~ fu~~d. information should be accessible to both supplier 

VMI abbreviated as Vendor Managed Invento~ 1s ~~ll as customer. ln the case, when measurements get 
streamlined approach to in ventory. m.anagement ~d o~Q_er ~ tlisturb for example do not follow an acceptable range or 
fulfillment. It encompasses assoc1at10n of pr\. 1de(.s; ~ difficulty in the fact comes, then VMI system should 
their buyers (e.g., supplier, dealer, or usersl_.<!Jiat0f\l te 1e provide an immunity signal to both customer and supplier. 
conventional procedure of placing order.~ fl't.<::- ~ 

11. METHODOLOGY Vendor Managed Inventory ai~<i:xlth ~~liers and 
their customers by aligning b~~,ness ~R/e ives and A. Introduction 
streamline chain operations. ln~_.eased ~fOrmation flow 
results in the direct outcome in'the forll),~f'business value: 
Upgraded Inventory Turns, Enhavt"ed Service, and 
Improved Sales. o..S 

The below mentioned ste~ riefly describe the VMI 
process: 

• Data communication 
• Calculation 
• Monitoring and 
• Reporting. 
The recommended replenishment order is created by 

VMI software after analyzing the data. Recommendations 
are generally based on algorithms using factors for 
example predictions, occurrence of sale, and enhanced 
sales. 

On ideal front, these processes encompasses the 
following: 

Fixed interval review and estimation of time of 
placing of order and quantities associated with it, on the 
basis of movement data and unique information like 
promotions etc. 

Few factors are highlighted in the study that are 
related to VM I system: 

I. Elements that are needed for VM I 
2. Elements that are challenging to implement but 

important. 
3. Elements that can be executed easily. 
4. Elements that are more advantageous in 

Industries. 

.------'M_~-L;~_oo_m ______ ,l+]r-----~--~-T-~-------, 
ln leteocH H Future Pet>p«CCIW 

Fig. I 
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Abs/ract-Tbemotivation of this paper lies in the 
optimization of aerodynamic shape of the biplane geometry to 
get a significant reduction in wave drag. The Sp~tlart
AIImaras model is used as the viscous model in calculating the 
biplane structure. The optimized model certainly reduces the 
wave drag and the effect of now-hysteresis a nd the 
shockwave formation is diminished to a favorable limit. 

Bussemann biplane model inspired the creation of 
many models with other multiple elements leading to wave 
interactions in favorable condition and the reduction in 
wave drag.[6]Choked flow is formed when fluid flow 
through a restricted area whose rates reach maximum 
when the velocity re'!_ches sonic~at some point along the 
flow path.[7] In ac!Q!1ion to ~0 cutting edge supersonic 

Keywords: Spalan-Allmaras, optimizatio11, biplane, transport plan~~ere ~0 mainly two noteworthy 
slwc/.:wave. difficulties wh. cit must ~etermined. 

I. INTRODUCTION • Th~el pr~ftivity must be altogether enhanced 
• ~"e ~ni boom to the ground must be 

Through th_e ages of transport.ation there ~e drastic &s~ffl~tly reduced. 
developments m ~he field of. aircraft efficiency and ~Bu~t:!:\aQh Biplane is renowned for utilizing 
performance.[!) A1r. transport '.s ~n~wn .as the fastest Js%t'Gl"'b~ hockwaves collaboration to accomplish the 
means of transportatiOn and optimisation IS always been~%~1Y. ~~kwave free supersonic flight at a particular 
the area .of.focus since its birth. p ]The occurrence of so~c ~acn@umber.[9] 
booms hm1ts the speed of the atrcraft and the shock~aves t'lf ~~he drag because of thickness can be significantly 
genera.ted at s.upersonic. speeds ~esults in ,~Q.\t~~Lf <fessened by presenting the biplane setup. Adolf Busemann 
ope~at10n. [2)Th!s study auns to realise. a low-wa~\ 1h~ proposed a biplane idea by just partitioning a diamond 
design that can 1mprove the aerodynamiC per&rm._ful~i,Y airfoil into two segments and putting the triangular 
the aircraft and is based on Busemann ~p a,(!· ~c~cept. surfaces confronting each other. [8] 
Computational Fluid Analysis ofthe fl~u~"t:s~l11at the 
distribution of total lift into two sep~ate ~n~Jan reduce A. Shape ofBussemann Biplane 
the wave drag which is proportional to the g~are of the lift 
produced.[2] This conc.ept ~{i\nises<(91e design. ~d 
mcrease the aerodynamic perform~ce of the extstmg 
system.[3] ~~ 

A biplane is a two wing _fi e~ one above the other. 
The main advantage of this g~~etry is that it reduces the 
drag in comparison to the normal wing to provide a high 
lift.[4] 

Fig. 1: B1plane of Zero Drag and Noise [I] 

Bussemann biplane is an exan1ple of wave-drag 
reduction methods between two wings.[5] 

z 
Fig. 2: Busemann Biplane [I) 

The biplane model can likewise essentially lessen the 
wave drag because of the airfoil thickness. Inside a 
supersonic meager close estimation, Busemann 
demonstrated that the wave drag of a zero-lifter Diamond 
can totally be eliminated by just parting the two 
components and those components are parallel to each 
other. 

The solid stun wave produced at the main edge will 
precisely propagates to the inward comer and it will be 
crossed out by the development wave by then. At the 
outline condition, hypothetically the stun waves can be 
totally dropped out with the goal that zero wave drag 
occurs. 
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Abstract- Landing of a helicopter on a helo deck is a 
difficult task due to its backward facing step (BFS). Many 
researchers have found the problems of BFS like turbulent 
airwake, unsteadiness, a nd severe velocity gradient and 
recirculation zone. T his paper summarizes the experimental 
a nd computational results of two undesi ra ble parameters, i.e. 
unsteadiness and recir culation length on and over the hclo 
deck through the method of flow visua lization ( tuft 
technique) and fluid flow measurement (five hole probe) of a 
normal hangar. Results of scale down model (1: 100) of SFS 
are successfully validated in both experimental and 
computational investigations. Enti re findings were a lso 
verified th rough grid independence check of comput:ltional 
model. Furthermore, to reduce the length of recirculation 
zone, six different flow control techniques have effectively 
implemented. 

. ,.,,. --:!/_,_.., I 

...,::--- -----' ~ HclicoptcrDcd: 

~-----------------~~~~' - ~ 
Fig. 1: Formulation of~ckward F~~g Step (BFS).on a Naval Ship 

P.G. Spazzio.'b ~~ a/ lt,<l~discussed the various flow 
reg imes in a h :§dimen~~al (20) BFS. There, the flow is 
largely d~~<rtated P.Y} a primary recirculation region 
surroun~fl Rf'a d'fiear layer. Moreover, a secondary 
recirc~~~~ and a reattachment region are also 
ob~hle,~ 1:i~to these regions unsteadiness over the BFS 

Keywords: He/o, He/odeck, BFS, SFS, SHOL 
~~~x~h~)d. 

C:>'l> <..~~Armaly et a/ [2] experimentally investigated 
c§. @P~~on length variation. This test was conducted 

I. I NTRODUCTION i..~ ~~~ween the range of 70 to 8000 Reynolds number (Re), 
The naval sh ips are fundamental ly des ign~ fdr$tft~ <h11~ anai;YZed under fully developed turbul~nt fl?w 

purpose of war as well as various other ope~'tl6n'~i~ reCirculation. Results have shown that the rectrculatton 
inspections, combat and destroy the su~~i8~\~s length is unaffected under the situatio~ of fully develo~ed 
medical evacuation vertical rep len ish~~nt ~t si$ and turbulent flow and the results were validated by numen cal 
many other special ~ks. S impl ified~ga~e i!§tSFS) is study of 20 steady di fferent ial equation of mass and 

f th h
. h ,,- . / . . momentum. 

among one o ose wars 1p w O~(}m tssto xecut10n ts H t 1 1 [3] d' d th tl b d 
• • 11, • un e a 1scusse e ow over a cu e an 

ma1~ ly dependent on ~elo cg:.eJ ICOpte@,fHelo deck IS analyzed the complex flow field like separation cavity, 
landmg area for the helicopter (gene ~Jly rearmost part) horse shoe vortices and reattachment length. 
and han~ar is used for heli~oP er stowage. Th.is J. Forrest et a/ [4] analyzed numerically ship airwake 
configuration of helo deck.~ana hangar results m using Detached-Eddy Simulation. This study captured the 
formulating of backward facin0 1'Step (BFS). unsteadiness over helo deck at different wind-over-deck 

Existing literature shows the difficulties in chasing of ang les and velocity profi le over helo deck at di fferent 
the naval ship and to overcome the same concept of p lane. Furthermore, author has also added ship helicopter 
helocame in to the picture. In naval ships, there is a region operating limits (SHOL) for Lynx and frigate ship. 
behind the Backward Facing Step (BFS), where we . S. Shukla et. al [5] mod i fi~d the .shape of hang~ by 
encounter the unsteady flow of air recirculation zone and takmg curve at stde comer and mvest1gated shed vorttces. 
large velocity gradient. Th is zon~ is created due to the He al s~ found the flow . separation ~one and d!scusse.d 

d
. b f · k h h d f th h unsteadmess factors that mcrease dunng the landmg; thts 
tstur ance o a trwa e at t e s arp e ges o e angar. h d t th · k d h 1 d h 

f 
· · h · · · 1 • hi b 1 d appens ue o e a rrwa e an e o own was . 

The flow o a rr 1~ t 1.s regiOn IS. 11g Y tu.r u ent ~n Daniel M. Shafer [6] developed the idea to reduce 
u~steady as show~ ~ Ftg. I . Thus, tf he los. w•ll enter ~nto undesirable parameters through Move/Deflect Airwake or 
th ts zone, the coll iSIOn of the rotor blade w1th the vort tces Condition/filter airwake technique. This study was 
may lead to the complete damage of the helo as well as of conducted over a scaled down model at different wind-
the pilot. over-deck angles and found that the porous surface ofhelo 

Consequently, it is very important to determine the deck is and effective technique to reduce the undesirable 
length upto which the flow of air is unsteady. parameters. 
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Abstract-The automatic control of robot manipulators computationally more typical, with second-order 
encounters a central problem of the inverse kinematics of derivatives which was further developed in 1995 [6]. Also 
serial manipulators. A numerical method to determining in the 80s, the manipulability index was introduced by 
solutions of the inverse kinematics problem for redundant Yoshikawa (?], an optimizing parameter for a redundant 
manipulators is presented to procure the smoothest 
algorithm, which is vigorous iterative method. After primary robot. Some techniques of avoiding discontinuities on the 
objective of reachability of end-effectors to the target point is si_ngulariti~ by dall!_~g/filter~~he Jacobi_an Ma~ix, are 
achieved, aim is set to resolve the redundant degrees of dtscussed ·m [8]. !flO (9]. ~any ways of tmprovmg the 
freedom of redundant manipulator. This method is performance p~nese a!86rithms have been proposed. 
com~utati~nally e~~t.ive since it converg~ to the feasible Sic~liano ~<Siotine g_(-e~nted in 1991 a way to prioritize 
solutiOn With any Initial guess value, and It deals tactfully variOUS WJG f;:l0), @a analyzed (8) the damping of the 
wi.th the sing~lar con~gurations of the manipulator .. Also, JacobL~o~%i~f~e discontinuity of the pseudo-inverse 
thiS method IS numencally stable and can be effic1ently ope~tdr. ~ ~rank deficient Jacobian matrix with its 
applied to any number of DOF serial manipulators. A planar alt:e<f'n~~\1] 
3R-DOF serial link redundant manipulator is considered as ;:,.0 ~~ 0 · 
exemplar problem for solving. C:>f'tj \.~ s'1n. METHODOLOGY INVERSE KINEMATICS 

Keywords: Inverse Kinematics, Redmulancy ResolutiJ/if~ 1><:::-~ ....... ~ . . 
RedumfmtJ Manipulator ~~ {.;:- f<,<(-Transformatwn Between Two Adjacent Frames 

1. INTRODUCTION R~ '~~-~~ ~ In this convention, each homogeneous transformation 

R d d 
· 

1 
h k' .n. v~t'i·.s'AC ,_17; (homogeneous transformation of frame {i} with 

e un ant mantpu ators ave more lli"'~-o'c ~Fs . 
0 

• 

than those are required to span a task sp¥ e, IY'oduOing an res~ect to frame. { 1-l}) •.s gtven by the product of four 
under-constrained problem. ln <v'-'~x~ ~e of bas1c transformatiOn matrtces: 
two-dimensional planar manipula i9 with ~~h position i-IT 
and orientation targets, this m~Q.S that ~4anipulator has i (qi) = Rot(9i, Z1-1) ' Trans(di, Zi-1) · 
four or more degrees of freedo'l'il, allowJ: g a large number Trans(a1, XJ · Rot( a1, xa 
of manipulator joint-space solutions for a given task space [ 8 · n · 8 ° ll ~ co_ s 1 smu, cos a , -sm 1 st.na, a, co_ su, 
position and orientation. The redu aant manipulators have 
to face lack of solution unique~E( . smB, cos(}, cos a, - cos(}, sma, a, sm(}, 

0 sina , cosa, d1 
II. LITERATURE REVIEW 

- 0 0 0 1 l 
Since the beginning of robots, Inverse kinematics 

algorithms are an issue of major concern. To overcome 
this issue, analytical methods were most popular methods. 
Often, a unique solution does not always exist, and then it 
becomes necessary to find an alternate solution. The most 
extensively used methods are the numerical ones, however 
there are several methods available based on learning, 
neural networks [1], interval methods [2], or based on 
distances [3]. On control-based methods, the first 
approaches were developed' in the 60s-70s, when Whitney 
[4] used the pseudo-inverse of a matrix for solving the 
problem. However other methods like Jacobian transpose, 
relatively faster, were also used. Earlier in 1980s, with the 
developing computational capabilities of computers, 
Baillieul [5] presented an extended Jacobian, wh ich was 

IV. NUMERICAL SOLUTION OF THE INVERSE 
KINEMATIC PROBLEM 

The project work is completely based on numerical 
computation methods in MATLABo In most practical 
situations manipulators are redundant. In such cases 
closed form solution is not possible. Therefore, the 
methods are iterative. The most frequent method Newton
Raphson method is adopted here. 

In the iterative technique, the following kinematic 
equation is to be solved 

X = f{q) 
where xis position ofthe end point oflhe manipulator 

which is a function of joint angles. 
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Abstract-This pape r deals with the experimentation and 
empirical formulation of hydrau lic jump characteristics 
(specific energy) in horizontal prismatic channel. The 
experiment has been carried out in the hydraulic laboratory, 
Department of Applied Mechanics, MNNIT Allahabad. The 
empirical correlations are developed using Buckingham 1t 

theorem and regression analysis of experimental data. The 
developed empirical correlations are validated using Bhutto 

II. EXPERIMENTAL SET -UP AND METHODOLOGY 

A. Experimental Set-up 

(1987) data. 

The experiment was carried out in Hydraulic 
Laboratory of Applied Mechanics Department of Motilal 
Nehru National Insti~~e of Te€fnology Allahabad. The 
general layout of e#riment~etup is shown in fig (I). 
The setup con~foof (12.# over head supply tank (2) 

Keywords: Hydraulic Jump, Froude Number, Rey11otds feeder pipe w8~regul~t4ls' valve (3) inlet tank (4) stilling 
Number, Empirical Corl!latio11 basin (5) t~t s~tio~) sharp edged vertical regulating 

gates (7),~6i~<gaug s w ith slider (8) discharge tank with 
I. INTRODUCTION rect~gb'i'\!;,~1(1\S'~ 

Behind many types of hydraulic structures such as !Jc 1>~~&'e':ua/ Procedure 
dams and barrages, and draft tubes of hydraulic turbines, a '0~ tb":.....a . . . . . 
substantial portion of the kinetic energy in supercriti~lca ~"'\~-~er~le~ts· on fr~e h.ydra~hc ~ump 1ar~ car~ted ~ut m 
flow must be dissipated in case scour and ero~'ltin t?ffw_~ffi· gu tar 0

1
nzontaf d~ns,mattc c anne· ~enes 0d runds 

. . . . o.'.: . ·.:.."<" ''Af t eren va ues o tsc 1arge were experunente an 
Different m.ethods of ~nergy d1Sst p.a~10n have bee_q .~ntl~~~~ ydraulic jump was formed by operating the tail gate and 
to accomplish tranqwl flow cond1t.10n as the lJ'Q~ ~x(~ sluice gate. For each run initial depth, sequent depth and 
the downstream channel. The mam role ~e~~~~ch length of hydraul ic jump were measured. The above steps 
technique is to change over howeve~~~-0a~uld were performed sequentiall~ at different val.ve opening . 
reasonably be expected the active v~A~~ &'st..feam into The d ischarge in the channel is measured w ith the help of 
turbulent vitality and eventually i~ the"~~th vitality sharp crested. rectangular weir . . The initia l depth, seque~t 
which is scattered into air [ I]. ~f's goal ernost adequately depth and hel~t of water flowl_ng over the crest of weir 
achieved by means of a neighb0rhoo'k_¢i¥nomenon known are measured w1th the help of pomt gauge. 

as hydraulic jump which may a,q_~'ept a few particular Ill. DIMENSIONAL ANALYSIS 
structures relying upon the g~g_,~try of the channel and 
tai l water conditions. Th u:S" hydraulic jump is a 
phenomenon well known to hydraulic engineers as a useful 
means of dissipating excess energy and thereby prevent 
scour and erosion downst ream of spi llways, chutes, power 
houses and other appurtenances. It has also been used to 
raise the water level on the downstream to provide the 
requisite head for diversion into canals and r ivers etc for 
irrigation purpose. Hydraulic jwnp is a one of the most 
frequently encountered cases of rapidly varied flow wh ich 
occur when a supercritical flow changes to sub cri tical 
flow. [2].Earlier researcher has found that formation of 
empirical correlation for hydraulic jump characteristics is 
very challenging problem [3-4). Earlier researchers have 
developed empirical correlation considering the effect of 
only approach Froude number (Fr) and based on 
conventional momentum approach. [5-6]. 

Based on the phenomenon of hydraulic jump, the 
important parameters affecting the hydraulic jump 
phenomenon and energy dissipation downstream of 
hydraulic structures are Yt, Y2, V I, v2, Lj, H;. Et, Ez. EL, ERL, 
p, g, ).1, e and TJ which can be explored as 

f (Y" Y2, V., V2, Li, Hi, E ., E2, EL, ERL, p, g, ).1, e, 
11)=0 

With the help of Buckingham' s n-theorem and taking 
Y1. g and p as repeating variables, the following 
dimensionless groups are developed 

[

yl !!.J_ !:.J... 5.J:.. ~ ~ ~ EL !2._ ~] 
1 

r. · r. ' Y1 ' r. ' r. ' Y1 ' £ 1 • E1 'v. · gY1 = 0 
pV1Y1 E 
,-).1-,r;-

From the d imensional analysis it is observed that all 
the hydraulic jump characteristics are the function of 
approach Froude number and incoming Reynolds number. 
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A Quick Change-Over Time using SMED 
Techniques: Setup Reduction of Hot Rolled 
Slitter (HRS) and Cold Rolled Slitter (CRS) 

in Indian Conditions 

Shashank Srivastava1
, Prashant Dixir and Prof. Manoj Agarwal3 

1
•
1Assistant Professor, 

Mechanical Engineering Department, GLA University, Mathura 
3 Associate Professor, Mechanical Engineering Department, GLA University Mathura 

Abstract-The purpose of this paper is to show the The successful implementation of SMED/Quick 
application of Single Minute Exchange of Die in any Steel changeover is the ket-to a co~_§~titive advantage for any 
industry. This technique is used for quick changeovers manufacturer th~~produce§1 prepares, processes or 
between products in the slitters. By applying this technique packages a valjefY of pro,@"its on a single machine, line or 
ch.angeover times ~f slitters can be re~uced from hours to cell. SMED~llows m~nfucturers to keep less inventories 
mtnutes. By reductn~ the changeover hme, prod~cts can .be while suootr.rting-t:~mer demand for products with even 
p~oduc~~proc~ssed ~n small batches or even smgle umts, s light ~~~i§~~ ~~D has a lot of hidden benefits that 
wtth mtmmal dtsruptton. Clfi: ~~ · WlP c. f · 1 

I h. w h d h S"·IED h . rana~ ·om ucmg to .aster ROI o captta n t IS paper, e ave use t e •' tee mque to :'C' .t» . . . . . 
d th t t . f 'I t R 11 ·• Sl' tt (II RS) d eQ\llprnent~rough better utthzatton. To achteve the ecrease e se up tme o a r o o e~ 1 er an _.g.,oiPi-}ro ll:: . . 
Cold Rolled Slitter (CRS) in Indian conditions. '?>0"V~-'0,..1 \Ot s~tup reduction, a ~ystem~tlc study has been 

The procedure adopted to achieve, first We h .f.e ~ll~6' esta?ltsh .the standard time. Ttme study has ~en 
collected the time study data in the shop floor. Th !t' Wj:.,_ 'b-<(j9,-Q~to ach1eve 1t. The processes are broken down mto 
analyzed this data by considering the performance rati(tg._anil · ~Wraller steps. The steps are class.ified as internal or 
giving proper allowance associated with each ste1>1~oc~).1~~external. A. ~.eth~ h.as been d~~~~ed to c.onvert the 
the HRS and CRS machine. Again We have us.fci ~e b~sic external actlvtttes mto mternaJ act1v1t1es. In th1s paper an 
formula of time and motion study (Standard mzy Qfmal attempt is made to implement SMED in steel industry to 
Time *rating + Allownace) and obtained.., he sJ1fn ar time reduce the processing time of steel strips and coils. It 
for each process associated with HRS aq$1 C . f!,e r this We ult imately reduces the lead time to dispatch the product to 
have differentiated the various activ~ assoc•· t ' "In CRS and customers within a time limit. 

TI. ASSUMPTIONS OF T IME STUDY 
HRS machine in to externa l and 4llernal tivities. Now We 
have tried to convert some of the lllterna~ctivities (related to 
ar bor setting) in to the external acti it?es as these can be 
performed outside the machine. T 'S> viii help us, to reduce A. Allowances Sheet 
the setup time of HRS machine t~ orne extent. Again we have 
further reduce the time of inter tal activities by using proper 
arrangement for cutter and separator r ings, used in cutter 
arbor and separator arbor. 

In SMED technique, the steps involved in internal setup 
time will be tried to convert into external setup time. By 
applying the SMED ,we can reduce the set up time of slitters, 
and it reduce the overall production lead time that will 
automatically increase the customer satisfaction and faith 
towards organization. 

Keywords: Single Minute Die of Exchange, changeovers, 
Hot Rolled Slitters, Cold Rolled Slitters 

I. INTRODUCTION 

SMED is the term used to represent the Single Minute 
Exchange of Die or setup time. SMED is generally 
interchangeable with "quick changeover". SMED/Quick 
changeover are the practice of reducing the setup t ime 
associated with machines. 

The Factors assumed in the allowances sheet are: 
I. Posture of the worker during working. 
2. Monotony of the work. 
3. Noise 
4. Temperature/Humidity 
5. Ventilation 

Ill . SETUP TIMES 

Setup time is "the time required in preparation to 
complete a job". In shop floor, setup time can be defined 
as the time difference between the productions of two 
consecutive goods. Setup time includes the fo llowing time 
consuming activities like preparation time for machine 
arbor setting, replacements and adjustments of any part or 
assembly on a machine. In a major portion of the setup 
time the machine is in idle condition that is called as the 
"Non value added time" and it is a type of waste because 
customer is willing to pay only for " Value added 
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Abstrad-Equal channel angular pressing (ECAP) is a (JY = (JO + kd-112 
method used to impose strain in material which helps to (I) 
increase the mechanical pro1>erties of a material. It is 
generally used to refine grain size of the material by passing Equal-channel angular pressing (ECAP) developed by 
sample through equal channel. In this study, analysis on Segal (2] and Yaliev [3] to produce huge ultra-fine grain 
frictional effect in equal channel angular pressing using materials hence improve mechanical properties of the 
aluminum 1100 has been done by using finite clement (FEM) material. Process of ECAP can be seen in Fig. (I), which 
software DEFORM-3D version 10.1. Dies with different shows, a billet is being passed through two equal channel 
channel angle were designed with the help CATIA. This made in die by pressiP$,the bill~ a punch. In this process 
study shows the effect of friction with different die channel plastic strain is iJ.~~ed by .s.imple shear at the intersection 
angle. It has been found that with the increase in friction, f th h 1 h ' 'f.-' d h · h o e c anne~ e m~(C a vantage w 1c makes this 
reduction in corner gap is found (dead zone), which may process attr~ve is ~a'?> strain can be imposed in this 
cause material damage and im1>rove strain distribution ' 
homogeneity. The result obtained with FEM simulation are process w~bouk_anyo"" uction in the cross sectional area of 
compared to those obtained theoretically, thus it is found wo~k-p~ '~d~f~ a ~elatively simple p~ocedure .tha~ is 
that the current study is in good agreement to the easl!y<j;ctrf9r~<J:on a w1de range ofmatenals. LubncatJOn 
theoretically result israfs~4~ ~Jblcess to reduce friction between the channel 

. a~~~vork-piece. In this process it is the shear 
Keywords: Dte Cltamtel Angle, Equal Clwmtel Angular t?f't; ~, • . . . 

Pressiug Fiuite Element Analysis Friction Str(lill & q~ro~JllOn occurs m the matenal at the mtersectJon of two 
' ' ' ~ 0 0-~H!n~els meet an angle '<1>', to impose plastic strain in the 

NOMENCLATURE ~~ 0<::- ~k-piece. Friction is one the factor which affects the 
~, ~- ~ train homogeneity occurs in the material. The speed and 

a Y Yield stress (N/mm2) cP~. ~ "'\ ~-<..«; temperature are other factors which also affect the process 
,o 0\" rf:- of ECAP. In ECAP the work-piece is passed through 

O"o Friction stress (N/mm
2
) 0~ (!:.?::- ~ chrumel by three routes differ by rotation of work-piece. 

k Constant of yielding ~ ~ 00 
d Grain size of material (m)) ~ ·-$:' f(-«; I'\Jfl(h 

·~ -.1<? 
S N Equivalent strain (mnl('Jlm) <v' 
y Shear strain (mm/mm) ~(() 
N Number of passes o~ Die 

<I> Die channel angle (0
) J~ 

\fJ Curve angle e) ChanneiiUl&;le 4'> 

I. INTRODUCTION 

Ultrafine grained (UFG) materials can be obtained 
by equal channel angular pressing (ECAP). Many Severe 
plastic deformation (SPD) techniques have been 
developed to produce bulk ultra-fine grain material. 
Equal channel angular pressing is widely used method 
among the several severe plastic deformation (SPD) for 
obtaining bulk, defect free material. Ultra-fine grains 
have increased their strength at a lower temperature scale 
and rapid formability at some elevated temperature 
therefore seeking an important industrial prospect. 
According to the Hall-Patch equation (I) grain size of 
the material is related to the strength of the material 
which is given by equation ( I): 

Bille! 

Curve angle 'I' 

Fig. I: Schematic Diagram of an ECAP Die Showing the Channel Angle 
cJI and the Curve Angle 'I' 

Many studies report says that the magnitude of strain 
imposed in the work-piece while crossing the two 
channels is determine by the die channel angle '<l>' and 
curve angle ' \fl'. The relationship which is given by 
equation (2) (4] is: 
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Optimization of Noise Control in Tile 
Cutting Machine 
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Abstract-There are Millions of workers a ll over the 
world suffer significant hearing loss as well as mental and 
health stress due to high levels of factory noise. Tile cutting 
noise not only affecting the operators work but also create 
noise pollution that affecting the environment. In this 
dissertation noise in tile cutting machine is optimized by 
adopting active and passive noise control method. This 
dissertation is helpful for optimizing noise without 
deteriorating functionality and quality in a economical way. 

Keywords: Psycllological, Dissertatio11, Deteriorati11g 

I. INTRODUCTION 

Source Pa~h Receiver 

~ -'~T~ I: PERMISSIBLE NOISE LEVEL TABLE NO I 

f'1 SOund l{r')ssure Ltvtl {dBA) Mwmum Duration 
.~ ..... ,...~, 82 16 hrs 
~ .~ ...... .., 83 12 hrs 

--~' 84 10 hrs 

Noise can be defined as unwanted sound. They may 
cause so many serious hazard cause and applications that 
reducing noise level is of great importance. Loss of 
hearing is only of the effect of continuous exposure to ~ 
excessive noise. Noise can interfere with sleep aree:> 
speech, and cause discomfort and other non-au~forx 1f 

effects. Moreover, high level noise and vibration J~)\d r§' 
structural failures as well as reduction in life sp~\n~ii)(.,~ 
industrial equipments. The importance of cn'6is~ 1~s~e 
could be well understood by looking a~e~tRathn %at 
have been passed by government cl?f tri>t noise 

(~ 85 8 hrs 

production in society. v«; ·~ rv0':.1 
~ /)«? 

II. NOISE Ex~fmE Ll~~ 

The permissible exposure li ~ifs for noise are 
stipulated in the factories (noise) :(Ygulations. No person 
shall be exposed to an equ ival~lJ;- ound pressure level of 
85 dBA over an 8 hour work day. 

The permissible exposure limits for noise are given in 
Table I for every 3dBA increase in sound pressure level in 
sound pressure level, the exposure duration is reduced by 
half. 

Ill. FUNDAM ENTAL OF SOUND 

Noise is unwanted sound and Sound is a form of 
energy which is emitted by a vibrating body and on 
reaching the ear causes the sensation of hearing through 
nerves. Some times sound is not audible when vibrating 
boby is near by. The frequency limits of audibility of 
sound frequency are from 20 HZ to 20,000 HZ. 

There are three basic elements in any noise control 
system: 

1. 
2. 
3. 

Sound source. 
Distance travel by sound 
The receiver of the sound. 

86 6 hrs 
87 5 hrs 
88 4 hrs 
89 3 hrs 
90 2 hrs 
91 2 hrs 
92 I hrs 35m ins 
93 I hrsl6 mins 
94 I hrs 
95 48mins 
96 38mms 
97 30 mins 
98 24 mins 
99 19mins 
100 15 mins 
10 1 12 mins 
I02 9mins 
103 7.5 mins 
104 6 mins 
105 5 mins 
106 5 mins 
107 3 mins 
108 2.5mins 
109 2 mins 
110 I mins 

Noise is some times continuous or intennittent. Noise 
may be of high frequency or of low frequency which is 
undesired for a nonnal hearing. For example, the typical 
cry of a child produces sound, which is mostly 
unfavorable to normal hearing. Since it is unwanted 
sound, we call it noise. 
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Abstract-Service qualities like wear and tear and other supply is turned off, the plasma channel breaks down, 
tribological properties of surfaces of machined components causes a sudden reduction in temperature allowing the 
and sub-surfaces are innuence by the residual stresses as it is ~ 
predicted and controlled for enhanced performance. Here circulating dielectric& uid to i6 plore the plasma channel 
analytical approach, using XRD (X Ray diffrac tion) and flush the molt~articl~<ftom the pole surfaces in the 
technique are suggested to estimate the residual stress profile form of micr~~pic ~~s, enable parts of complex 
through mechanical micro machining by considering va riable shapes to ~inachin~<Wlth exceptionally high accuracy. 
feed rates. Lattice strain and crystallite sizes are also Kunieda ~~ FOI'ud$~ tested the feasibility of conducting 
determined for different specimens. Correlation between feed d "~ 'li~., th f th fi · h' 

d 'd 1 .. d · ·r. 1 fli t' · ry V(..bV mprove e accuracy o e m1s mg rates an rest ua stresses are .oun s•g•u tcant y a ec 111g m . 0 ' _.!!.· . 
micro milled Low Carbon Steel Specimens. OP}l~ 1% s, "X!JICh was conducted m a gas abnosphere 

S 
r:- d ·til# ~g dielectric flu id. In addition, WEDM uses 

Keywords: Micro-nwclliuiug, Residtwl tresses, ,-ee 'C -~~ ;.,,C~ · d fh d bo 'I th d' 1 · 
Rates, X-Ray diffractiou c:> de on~ water mstea o y rocar n 01 as e 1e ectnc 

~ &- ~<fl~ ~d contains it with in the sparking zone. The 
I. INTRODUCTION 1~ 

0
<:;- 4~onised ~ater is not suitable f~r conve~tion~l EDM as _it 

The material removal through WED • ~~~causes rap1d electrode wear, but 1ts low VISCOSity and rap1d 
Electrical discharge machin ing) involve & osl'On ~~y cooling rate make it ideal for WEDM. Optimum 
electrical discharges (sparks) occurrin~v~ ~~~ ~ork machining parameters for WEDM are selected with 

· d · ted b t rrC-*' d.m .s_· fl 'd significant amount of literature as _ inaccuracy may lead to p1ece an wtre separa y a s reaq _;-v le1~1c u1 , . . . 
h. h . . 1 ~:. d h rzl9 v. ·.,~ 1 . short-c1rcu1t, wtre breakage, surface damage of work 

w 1c IS contmuous y ,e to t e cnmm ne. t 1s an . w· h . 1 d th f t d · dl d th . . ,. . p1ece. 1t axm ep o cu an spm e spee e 
indispensable machmmg techn;que aA<P can machme . t h bee d · d t tud th 'd 1 tr . . *- ~( . expenmen as n es1gne o s y e res1 ua s ess 
almost anythmg that ~s electncally ~ u~tJve regardless generation during mechanical micro machining at different 
of hardness from relatively commo ) 1atenals such as tool feed rates. Micro-mechanical mach ining is a tool based 
steel, AI, Cu and graphite ~tft no physical pressure fabrication method for creating miniature devices and 
imparted on the work piece c&ritpared to grinding wheels components with features that range from tens of 
and milling cutters such that leaves no residual burrs on micrometers to a few mill imeters in size." The surface 
the work piece, and reduces or eliminates the need for finish and integrity of manufactured components is also a 
subsequent finishing operations. very important aspect which in turn gets affected by 

The wire electrical discharge machining, material residual stresses. Hence it is important to estimate, predict 
removal rate and surface integrity etc may be affected by and control residual stresses. 
various process parameters such as wire electrode (type, 
diameter and feed of wire), workpiece material (structure, 
conductivity, thickness), dielectric liquid (type, impurities, 
fl ow rate, temperature), discharge current, gap voltage, 
pulse duration and frequency, polarity, feed control 
mechanism 

Submerged WEDM promotes thermal stabilization 
and efficient flushing while generating a channel of plasma 
between terminals and may turn thermal energy as high as 
20,0000C results into melting of material. When power 

II. EXPERIMENT 

A. Micro-Milling Setup 

Half immersion end-mill ing operations were 
performed using micromachining tool MIKROTOOLS 
DT -II 0 on the long edges of low carbon steel work pieces 
of size 50mm x 30mm x lOmm with a 500j.tm diameter 
end-mi ll at feed rates of lOmm/min and 15mm/min 
respectively. following operations performed to condu~t 
experiment successfully are listed as below: 
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PrtXeedings of Notional Corrference on ;;. ~ _-; 

WHJLE TUIL'il~G lSI 
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1 r\ssist:ml Professor. \IE.GLA -

.Jract 

·• O.FD3TOOL TEEL 
·l:::rt.l 0 [) 

,hjec:ril·e o/IIJC paper is 10 ubtuin c111 opll , .~proto~ parmli< r~_•r,, 
J;ng speed, .feed rare and tlep1h of tiiiJ r u/11 • m 1 ·a/ 1 n/11e oj the surfacl! 
~/mess while turning D3 tool :'>feel TJC--<Y!Gltd IJm.! r n tarbide wo! undt!r IH!I 

1/wn. Taguchi L9 array lras hcen 11\i'd to dt 1gn tho?- •• \penmL nrs, !he results are 
·a analysi.~ of J'arianu (.1.\'0ri-1, tJ c-mp!oycd to till'e,tigate the c:uumg 
acteristics of D3 tool ste1'/ bars. Re.\11/H har~_• slum11 mMl tlommating factor fi>r 

~lti/1!\S li'OS feed mte Finally the COI!/irni<Jiinn tesl.\ thai l!,n·e be( n carried out ro 
1HII'I! lhC' prt!dictl!d J•alues lt'ith the erperimmr(l/ n1/uc' t.on/'inn il'i <:ffectivenc.\s in tlu.> 
'I'Si\' oj \tnface roughness. 

)WOrd: 7aguchi. DOE. t!nont.L9. 

I. hl llODliCTJO~ 

,luct ion hubs around the world con!'tamly looking fN lower cosl solutions "ith 
~ .!Led lead time and better surHtcc quality in order to maintain tl~eir competitiveness . 
.~JitiPnall:. must ferrous metal parts arc rough turned. hcat-trcmcd and finished b) 

1d111g. In recent years, har<.llllrning \\ hich uses a si ngle point cmting tool has r..:pla..:ed 
'nJing to ~ome extent for :.uch applications. Surface roughnt:ss has receh·ed ~criou:. 
.:'ltion for man: :cars. It has lormul:ltctl un important design feature in man) sillwtions 
... h as part~ !>Ubjcct to fatigue loads. precision tits. la!>tcncr holes. and aesth<.:tic 

_,,c~tremcnts (Singh anti Rao. :2007). U3 tool steel is one of the \\ idcl} used materials due 
its high and unilJUC :.trength that is maintained at elevated temperature and its 

• ,,·ptional wear rcsi.;tancc. lr b suirable for m,lnufacturing or cold work dies and 
' ... D.:> steel possessing high suength and toughness b usually "nown to create major 
,sllcngcs during machining. I urning b traditional machining method that cou ld be cost 

· .:cti\'C method of machining or D3 tool steel. I IO\\evcr there is not much evidence 
·\,.zarding turning of material like tool steel in literature. 

2. LtJ ER,\Tl HF. Sl R\'EV 

Ravinder ct ul. (2014) worked on AISI 03 sleet in order to optimiJ.c lhc parameter for 
s rl,1cc roughness and material removal rate and compt~rcd the diiTcrcnt method for multi 
.,tilll ilc the output parameter. they found the W. N ml!thod best for multi optitniLc the 

'nput parumcters. Chaudhari et al. (20 11 ) worked on mild st~:et using L9 orthogonal:trray 
'ith output parameter surface roughness and tool \\ear under the environment of 
\IQL(minimum quantit) lubrication). The e;..,pcrimemal re:.ults shO\\ s thar the cutting 
... peed. Iced rate and depth of cut arc the main parameters that can control the tOol wear. 
fhc} also <;hO\\Cd that MQL pro' ides solution for many problem during turning. 
1 hamithmanii ct al. t2007): applkJ I aguchi metlwd for linding out the optimum cutting 
;.:,111ditkms tor surla.:c roughness in turning SCM .J40 nllo; stc:elusi ng sp.:.:d. depth or .;ut 
,tnd fl:ed rnte. The experiment \\~IS designed hy uc; ing L 18 orthogonal array and 

137 
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Tensile Behavior of Hybrid Polymer Nanocomposite Reinforced by A}z03 Rod 
and Spherical shape Nano particles 
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E-mail: kamal.sharma@gla.ac.in 

Abstract 

Particulate composite reinforced with Nanofillers are getting increased attention because of their 

improved tensile and elastic properties. In this work alumina (AI203), with rod and sphere shape 

Nanofillers are used in the fabrication of hybrid epoxy composites. Probe sonicator has also been 

used for the proper mixing ofNanofillers in the vicinity of epoxy matrix, finally for making the 

hybrid composites. The dimensions of the Nanorods and spherical particles are 15-30nm 

diameter & 50nm in length and diameter 20-50nm respectively. Three different types of samples 

with weight fraction of0.5%, 1% and 1.5% ofNanofillers are prepared by in-situ polymerization 

technique. The ASTM standard D638 is followed in the preparation of the samples. A series of 

unidirectional tensile tests has been performed on the fabricated samples. Best result has been 

obtained with 1.0 wt. % hybrid composites as compared to the composite without Nanofillers. 

This may be attributed to the good dispersion of Nanofillers in epoxy matrix. Tensile strength 

was found to be improved by 9% for 1.0 wt. % sample as compare to 0.5 and 1.5 wt. % hybrid 

composites. A decline in the properties was also noticed at higher wt. % i.e.l.5 hybrid 

composites. This may be due to the agglomerations of the filler particles as they have been used 

in di fferent Vd ratios. Further Morphology of fracture surfaces has also been detected through 

optical microscopy at 1 OOOX scale. More roughness of fracture surface indicates more energy 

absorbed during fracture. This experimental work provides the better insight to the researchers 

working for the materials to be developed for special coatings. 

Keywords Hybrid Polymer Nanocomposite, tensile behavior, in-situ polymerization, Alumina 

Nanoparticles 

44 

n 

Sl 

Paresh
Highlight

Paresh
Highlight



Highlight



DEPART....,ENTOF PHYSICS, NIT DURGAPVR 

Investigation of Mechanical Characteristics of Amine Functionalized 
Graphene using Molecular Dynamics Simulation 

Pradeep Kumar Singh, Pankaj Sonia, Kamal Sharma 
Department of Mechanical Engineering, GLA University, Mathura-281406, India 

Email: pradeep.kumar@gla.ac.in 

:iraphene, a two dimensional (2D) and single layer nanosheet of sp2-hybridized carbon atoms 

as been significantly increase the mechanical and thennal properties of graphene/epoxy 

omposites. The detention of interfacial interactions between graphene and epoxy plays a 

-nportant role in the designing of nanocomposites with excellent physical and mechanical 

roperties.Epoxy resin exhibits excellent mechanical properties such ashigh elastic modulus and 

strength, low creep and less environmental degradation which made it attractive 

andidate forcoatings, adhesives and resin for structural composites particularly inaerospace and 

lectronics industries. The mechanical performance of graphene and their epoxy nanocomposites 

:; mostly depends on the interfacial strength of graphene in polymer matrices. Fuoctionalized 

raphene have attracted several research activities, mostly because of their potential applications 

1 fabrication of nanocomposites. [n the present paper, we examine the effect of functionalization 

.f graphene with ethylene-di-amine(E-NH2), analyzing their elastic properties. Condensed-phase 

·ptlmized molecular potentials for atomistic simulations studies(COMPASS)force field is used 

) model the interatomic interactions for armchair and zigzag graphene. MD simulations for 

;raphene with various densities of the attached ethylene-di-antine molecules have been 

•erfonned. This study quantitatively investigates the effect of amine functionalization (up to 12 

umbers of ethylene-di-amine groups) on tbe Young's, bulk, and shear moduli and tensile 

of different structures of graphene. 

C.eywords: Functionallzation, computational modeling, mechanical properties, molecular 
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Effect of Initial Microstructure on Overall Properties of Electroactive 
Polymer Nano-Composite 

Pankaj Kumar Singh, Pradeep Kumar Singh 
Department of Mechanical Engineering, GLA University, Mathura-281406, India 

Email: Pankaj.singh@gla.ac.in 

Electroactive polymers with quick response time, suitable for most actuator applications, are 

broadly classified into three categories: Piezoelectric polymers, exhibiting electromechanical 

coupling from the torque exerted by electric field on the molecular dipoles, Dielectric elastomers 

(synthetic rubbers), exhibiting electromechanical coupling from Coulomb interaction between 

the charges on the electrodes coated on to the specimen (Maxwell stress effect), and 

Electrostrictive polymers, deforming when placed in electric field from changes in molecular 

conformations and phase changes in the crystalline regions. Among the above three, dielectric 

elastomers polymers offer the best performance characteristics and shall therefore be the focus of 

this work. Extremely high dielectric constant EAP composites (with dielectric constant k-1000) 

allow us to design novel actuation mechanics for applications such as movement of legs or 

flapping of wings in miniaturized robots. It is well known that the underlying microstructure 

influences the overall properties of a composite. In this regard, our first objective here is ro 

investigate the effect of volume fraction and distribution of high dielectric constant (K-1 0000) 

filler particles on the overall dielectric constant of EAP composites. The filler particles are taken 

to be cylindrical with circular cross-sections and the dielectric behavior of the phases is taken to 

be linear or paraelectric. Both random as well as periodic microstructures are analyzed. More 

specifically among the periodic microstructures, a square and hexagonal arrangement of 

cylindrical fibers is considered for which the overall behavior is transversely isotropic (isotropic 

in the plane transverse to the fibers). In experiments, nano-composite containing very high 

dielectric constant inclusions is shown to result in very high overall dielectric constant at volume 

fractions less than 10%. Various explanations have been put forth to explain these observations 

on a qualitative basis. Here, we test these explanations using finite element analyses (FEA) of 

dielectric behavior of periodic nano-composite. More specifically, we look at the effect of 

interfaces and charge injection in nano-composites. Secondly, in this work, we investigate the 

deformation behavior of uni-morphs (beam like structures with a thin layer ofEAP attached to a 
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a) 

Corresponding author Email: anujvijay@gmail.com 

Abstract. We have pointed out the constraints required for an equation of state (EOS) to be physically acceptable and 

universally applicable for the entire range of compressions for a material at high pressures. We have discussed the boundary 

conditions valid at zero pressure and infinite pressure. The concept of infinite pressure behavior has been discussed. It has 

been emphasized that the Stacey reciprocal K- primed EOS satisfies all the necessary criterion for the validity of EOS. On 

the other hand, equations of state reported previously do not satisfy the condition of physical acceptability of an equation of 

state. 

INTRODUCTION 

An equation of state (EOS) for solids at high pressures and high temperatures provides valuable 

information regarding their thermodynamic and thermoelastic properties [1]. Knowledge of the equation of state 

based on either calculation or measurement is of primary importance in both basic and applied sciences. It 

provides insight into the nature of solid state theories, and determines the values of fundamental thermodynamic 

parameters. Equation of state normally means a relationship between pressure P, volume V and temperature T 

for minerals [2]. Studies of equations of state for a solid have been extremely useful in the field of geophysics 

and condensed matter physics [3]. The EOS of solids can be used to study thermodynamic and themoelastic 

properties of solids under high pressures and high temperatures [4-11]. The EOS of a solid can be derived 

theoretically from the knowledge of inter atomic potentials [12]. The relationship between P and relative 

volumes V/V0 at a given temperature represents an isothermal equation of state, and that between volume and 

temperature at constant pressure is known as isobaric EOS. Isothermal EOS provides information on the non – 

linear compressibility of solids and is widely used in the basic and applied sciences [13]. An EOS can be used 

for meaningful interpretation and chemical phenomena at arbitrary temperatures and matter densities. An EOS 

can be classified into two categories, viz. (i) Inverted type EOS, and (ii) non inverted type EOS [14]. In inverted 

type EOS, the volume change is expressed as a function of pressure, and in non inverted type EOS the pressure 

is expressed as a function of change in volume. The EOS given by Murnaghan [15] can be expressed as inverted 

type as well as non inverted type EOS. The Murnaghan EOS has inverse power dependence for isothermal bulk 

modulus on compressions. All equations of state generally tend to agree well with data at small compressions 

but only a few selected succeed to cope up with a large compression resulting from the rapid advances in the 

ultra high pressure regime [16]. 

 

 

INFINITE PRESSURE BEHAVIOR 

The Stacey EOS is valid for the entire range from zero-pressure to infinite pressure. This is true that infinite 

pressure can not be achieved in experiments. Also no materials can exist at infinite pressure. There are some 

materials, specifically some geophysical minerals which are stable only at finite high pressures and do not exist 

at zero pressure. But the extrapolated zero- pressure values of properties such as 0K ,
'

0K ,
''

0K  for these 

materials are useful and important parameters for  an EOS. The infinite pressure properties are not observables 

in any direct sense, but are simply the extrapolated values of the equation of state parameters. This extrapolation 

is done by considering that the material does not undergo any phase transitions that is the material remains in the 

same structure and the same phase up to the extreme compression (V →0, P →∞). The infinite pressure EOS 

parameters 
'

K∞ , γ ∞ are material dependent parameters in the same sense as are the zero pressure EOS 

parameters. The infinite pressure parameters are just as legitimate as physical entities as are zero pressure 

parameters for high pressure materials that do not survive decompression to P=0. The infinite pressure theory 

developed by Stacey is based on the principle that an equation of state including thermodynamic relationships 

must satisfy basic physical laws even outside the pressure ranges over which the materials that it describes can 

exist.  The Stacey reciprocal K-primed EOS is formulated such that it satisfies the boundary conditions at zero 

9th National Conference on Thermophysical Properties (NCTP-2017)
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High pressure compression in semiconductors using equations of state 
M Goyal 

IAH, GLA University, Mathura-281406, (U.P.), India 
monika.goya/@gla.ac.in 

Abstract 
In the present study, the compression behavior of some semiconductors such as SiC, Ge, MoN2,MoN 
has been studied under pressure using the isothermal equations of state. The results from the 
isothermal equation of state such as Birch Murnaghan EOS (BMEOS), Murnaghan EOS (MEOS), Vinet 
EOS, Kholiya EOS, Shankar EOS are obtained and to analyse the best equation of state are compared 
with the experimental values. On comparison, Vinet EOS gives results close to the experimental data and 
proved best approach for semiconductors. 
Keywords: Semiconductors; Isothermal equations; Compression; Bulk Modulus. 

1. Introduction 
The semiconductors are solids whose electrical properties lie intermediate between conductors and insulators. 
The study of semiconductors under high pressure and high temperature opens the possibility of wide range of 
applications. They exhibit many promising characteristics because of their structure, hardness and electronic 
properties [1,2]. This is why they have attracted the attention of the researchers working in this field. 
Semiconductors are widely used in transistors, electronic and optical devices [3, 4]. Silicon carbide exists in 
different structural phases at different pressures and characterized by high strength with large cohesive energy. 
During past years, experimental studies have been carried out to study the pressure effect on semiconductors. 
To understand the thermophysical properties of semiconductors, their study under high pressure and 
temperature is need to be done. Study of rutile type TiO, help in understanding the deep earth interior and 
planetary sciences. In the present study the author has calculated the pressure dependence on volume 
compression in semiconductors SiC, Ge, MoN2, MoN using equations of state such as BMEOS, MEOS, Vinet 
EOS, Kholiya EOS, Shankar EOS. 

2. Method of Analysis 
Murnaghan equation (MEOS) [5, 6] explains the linear dependence of bulk modulus with pressure as follows: 

B(P, T) = B0 + B~P (1) 

Murnaghan equation is obtained on integrating the differential equation which gives: 

p = :d (ff~ - 1] (2) 

At constant temperature, the variation of bulk modulus is given by following relation: 

:. = (;.f~ (3) 

Vinet EOS applied for the study of properties of solids reads as follows [8]: 

P = 3(1- x)B.[exp'1(1- x)J/x2 

. ' 
where 71 = 

3
(
8
;-l) and x = (~ )' 

The bulk modulus corresponding to Vinet EOS is given by: 

B = ;: [1 + {i(B~ -1)x+ 1} (1- x)]Xexp [HB~ -1)(1- x)j 
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Analysis of Elastic Properties of nc-BC2N 
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Abstract- The isothermal equations of state are 
applied to analyze the elastic properties of cubic 
shaped nanocrystalline BC2N under pressure. The 
equations of state (EOS) used are Usual Tait’s 
EOS, Shanker EOS and its empirically modified 
form used earlier for the study of nanomaterials. It 
is noted that Usual Tait’s equation yields results in 
between the results obtained using Shanker EOS 
and its modified form. The results for volume 
compression from the applied EOS’s are compared 
with the experimental data available and the best 
results are found from modified Shanker EOS.A
good agreement of theoretical results with the 
experimental proves the validity of the potential 
independent approach used for explaining the 
elastic properties of nanocrystalline BC2N. The 
variation in elastic parameters across the 
nanocrystal in BC2N under pressure is studied 
using Usual Tait’s EOS and empirically modified 
Shanker EOS. Further, we have determined the 
variation in poisson’s ratio with pressure using 
these theoretical models considered .The variation 
of elastic constants for cubic crystal ,i.e. C11, C12
and C44, are also determined with pressure.  

Keywords: Compression; isothermal equations of 
state; pressure, elastic parameters. 

I.  INTRODUCTION 

The elastic properties of the solid material explain its 
physical and mechanical behavior under the effect of 
pressure. Under pressure, the interatomic separation 
between atoms and molecules get modified leading to 
change in particle size both in bulk and nanomaterials. 
This results in change in physical and chemical 
interactions taking place inside the material [1-3]. The 
elastic behavior of nanomaterials has been studied by 
researchers using both theoretical and experimental 
methods [4, 5, 6]. Both experimental and theoretical 

methods are developed by scientists all over the world 
to synthesize cubic boron carbon nitride and explore its 
mechanical properties [7, 8, 9, 10]. The study of elastic 
properties of nanocrystalline boron carbon nitride (nc-
BC2N) is of great interest to researchers because of its 
chemical stability and extreme hardness in comparison 
to cubic boron nitride [11, 12, 13, 14]. The limited study
of nc-BC2N reveals that nanocrystalline cubic boron 
carbon nitride is a potential material for mechanical 
applications due to its super hardness and ability to 
withstand high temperatures. 

Here the compression and elastic properties of boron 
carbon nitride (nc- BC2N) having cubic structure is 
studied. Isothermal equations of state are used in the 
present study.  The variation of bulk modulus, Shear 
modulus Young’s modulus, poisson’s ratio and C11, C12,
C44 are evaluated under varying pressure with increase 
in pressure up to 65 GPa to judge the stability of the 
nanocrystalline BC2N. The methodology adopted is 
discussed in section II along with results in section III.

II. METHODOLOGY ADOPTED 

According to quasi-harmonic approximation, under 
high pressure [15, 16],  ߙܤ = ்ܤ்ߙ =  (1)                ݐ݊ܽݐݏ݊ܿ

Where αT is coefficient of thermal expansivity and B is 
bulk modulus. 

Differentiation of equation (1) w.r.t.  volume gives: 

α(ୢୢ)  +  B(ୢαୢ)   = 0                     (2) 

Anderson-Gruneisen parameter δ is given by [17]:   

δ = 
α

(ୢαୢ)                              (3) 

978-1-5090-6218-8/17/$31.00 ©2017 IEEE 
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TRAGEDY OR TRIUMPH: RUSSIANS AGONIES 

OVER HOW TO MARK 1917 REVOLUTION 

Dr. Divya Gupta 

Asst. Professor, English, GLA University, Mathura 

ABSTRACT 

On the 1 OO'h anniversary of Russian Revolution and 1501h anniversary of Karl Marx' Das Kapital, it is very 

important to analyze that whether the term revolution and communism has any relevance with the progress and 

liberation of Russia especially when Stalin came into power of Soviet Union. This paper intends to discuss the 

merits and demerits of Russian Revolution. It is true that the debate on the same topic has already taken place 

without coming to any proper conclusion. 

However, it is important to discuss the role of Russian Revolution and Soviet Communist system to pave way 

for anti-capitalist worker's struggle. Bolsheviks seized power against Mensheviks and then ruled by terror of 

Soviet system. This system became more intricate because its principles were based on slave labor and political 

dissident. These ideologies became an unequivocal alternative for this social struggle. Even NEP (New 

Economic Policy) which was smiting its victims one by one, was promoted by Lenin in 1920s. How was Soviet 

Communist system forced to lodge capitalism although the latter was deadly? Though people were aware that 

they were manipulated, they didn 't raise voice against collectivization. Due to this, the Kulak class was 

liquidated. Even the results of so many casualties (owing to famines) could not indicate that the Soviet 

Communist system is a total failure. The major target of Soviet Communist machinery was to create an 

industrial class with the most developed weapons and armory on the expense of the poor peasants' precious 

lives. Though, in World War II against Hitler, they proved their superiority, but a cobweb of ambiguity lied 

regarding their Molotov-Ribbentrop Pact with Hitler on August 23, 1939. Some of the Russians (like Alexander 

Zinoviev, for example) call the whole unfortunate Soviet Communist episode russkaya tragediya "Russian 

Tragedy, Roads Long Sunk". 

In this paper, efforts have been put in to illumine specific problems that the October Revolution could not 

assume at all. In this paper, efforts have been put in to illumine specific problems that the October Revolution 

could not assume at all. Is the twenty first century condition of New Russia - a nation fraught with Post 

capitalist mechanization is a Commodity Fetish of the 1917 child of the communist idea, will be an attempt to 

comprehend and analyze through this paper. 

Keywords: Capitalism, Soviet communist, Commodity Fetish, Bolsheviks, New Economic policy 

I. INTRODUCTION 

Remember, remember The .fifth ofNovember. 

The gunpowder treason and plot. (V for Vendetta) 
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Delineation of Indian Culture in the Works of Gita Mehta 

a Bhatnagar 

Professor 

---........ t of English 

Dr Nitin Bhatnagar 

Professor & Head 

Department of English 

G.L. A. University, Mathura 

..J,ta Mehta, a prolific writer of the Indian Diaspora, has emerged as a Non- British, English writer of 
~ She has secured a place for herself in the galaxy of Indian women novelists by contributing in the form of 

.veil as non-fiction, with her distinct style of writing and innovative themes. Her literary career commenced 
.,ublication of Karma Cola: Marketing the Mystic East (1979), followed by Raj (1989), A River Sutra (1993), 

d Ladders: A View of Modern India (1997) and Eternal Ganesha (2006). Besides these, she has made a 
':;::::':::'Z': contribution to literature through her articles and interviews. 

In aU her works, Gita Mehta has described India from the honest view of a passionate emigre. The study of 
from the point of view of her interpretation of Indian culture affmns that she is, no doubt, a great exponent 

and its culture. She perhaps inherited her sensibilities for India from her highly patriotic family in which her 
al ng with other relatives were actively involved in fighting against the British. Her marriage to Sonny Mehta, 

---··"t member of the New York publishing circle, took her to America and developed in her the consciousness 
-ber of the Indian Diaspora. Being a cosmopolitan, she invariably had to satisfy the misinterpreted 
eness of the Westerners regarding Indian customs and values. Even before she stepped into the field of 

_ 10ks, she had directed a number of documentaries about India for BBC and NBC. She narrates in her 
'.\ith C. J. S. Wallia, "I would charge into the offices of BBC and NBC and ask them, "Why don't you let 

:_ke films about India?" They were astonished and let me do the film" ("India Star Review of Books"). This 
-.dtcates that Mehta was not satisfied with the image of India as presented to the world. Being a part of the 
· freedom fighters, she felt she had an obligation to portray her native land from her personal experience, as 
-.m·eyed it. John Walsh, while giving tiis comments on his interview with Gita Mehta, also sti!tes that she is 

1gent voice of India itself, its soul and classy embodiment . . . " ("Karma Chameleon"). 

A close reading of her books and articles indicates that her main purpose of writing books was to demystify 
of Indian culture which have been either incomprehensible for the world or are often misapprehended and 

_",_.......,...,~ them in the right perspective. India is the centre of her works and she takes care not to shift the focus. 
ally, her novels are varied, exploring skillfully India's age-long beliefs, the East-West cross-currents and 

-;.==::::.:2..1 as well as political changes in India. She travels fascinatingly from the world of sadhus to the maneuvers of 
. to the spiritual isolation of the forest rest house at the banks of the Narmada and then gives a candid 

.s:::z:e:1t of India through her non-fiction. According to Usha Bande, Gita Mehta "observes India in all its colours; 
' een insight.and by the flow of her language she is able to make the familiar appear unusual .. . " (2). 

:be focus of the present study is to explore the re-presentation of Indian culture as depicted in the fiction and 
:1 of Gita Mehta. Keeping this in mind, answers to some pertinent questions have been searched. First, 

_:ures of Indian culture has the author focused upon? Secondly, how has she presented them in her own 
.l)' to achieve her objective? Thirdly, in what way can the author's exploration of the cultural values be 

__,_-'"e·J from the angle of the contemporary scenario? 

~dia's leading cultural aspects are unique and rich in their way and need to be explained to the world in order 
. their misinterpreted versions. Spiritualism is one of its richest facets incorporating in its fold, features like 
r.-illosophy, self-renunciation, self-realization, yoga, penance, love and kindness. Belief in mythology and its 

-~-~xe and indulgence in rituals is a way of life for Indians. Indian culture has a very high level of tolerance and 
ce arrival of so many outer cultures was never delimited. In The Discovery of India, Jawaharlal Nehru 

.::::::::=:::.s· that India " ... influenced them and was influenced by them, her cultural basis was strong enough to 
_ .. (.! l-42). India has a legacy of peaceful coexistence and secularism. Richard Lannoy reports from a Rock 

Emperor Ashoka: " .. . one should honour another man's sect .. . by doing otherwise, one diminishes the 
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ABSTRACT 

Today 's world of globalization marks an unprecedented simultaneous growth of business, communication and 

transportation. It is notable that the volume of national and international trade is growing at a rapid pace and 

has brought the world economies and culture in a closer union. The modern trade and communication, often 

being complex activities, bring with them a greater reliance on a Lingua Franca. Regional languages appear to 

be the preferred medium of communication for localized trade and commerce, but as the trade grows and 

becomes inter-regional; businessmen seem to shift their use of language to English. A similar kind of trend can 

be seen in some areas of Europe, where French, German and Spanish are being used as the languages of trade. 

However, the overall pattern seemingly suggests that in spite of the use of other languages in the national and 

international trading, English has become a common language of interaction. 

Number of the speakers of English has crossed almost a billion and it has given birth to innumerable varieties 

of English, ironically creating a chaos in the international communication. In such pressing circumstances, 

Global English, which has already started emerging on the international arena, seems to be the sole solution for 

communication in the business world. Now the question arises what should be the style of writing Global 

English so that the problem of unintelligibility can be tackled? What kind of adaptation, style, level, selection of 

words, grammar is required to communicate within an inter-cultural as well as cross- cultural current setting. 

This paper tries to seek answers to these questions. There is also an attempt to study the contemporary scene of 

English as a Business Lingua Franca. At the same time the paper explores its future taking into consideration 

the emergence of Brexit vis-a-vis India and China as the newly recognized economies of the world. 

Keywords: Brexit, Commerce, Commercialese, Global English, Globalization, Lingua Franca. 

I. INTRODUCTION 

Today's world of globalization marks an unparalleled concurrent growth of commerce, communication and 

transportation. The amount of national and international trade is mounting at a brisk tempo and it has brought 

countries and cultures in a closer union. The contemporary trade and communication are often intricate: goods 

are purchased from one country, developed by another, sold to yet another, resold and so on. Such multilateral 

channels bring with them an increased dependence on a Lingua Franca. Provincial languages appear to be the 

favored medium of communication for localized trade, but as it grows and achieves an inter-regional scale; men 

seem to transfer their focus of language to English. A comparable tendency can be observed in some areas of 
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Language and Literature are the two sides of the same coin in teaching and learning process in any language. 

The language skills like listening, speaking, reading and writing can be improved through Literature. The 

language process like pronunciation, grammar and vocabulary is learnt automatically when Literature is 

introduced in a natural process otherwise language learning becomes tough for the new learners. When the skills 

like listening and speaking involve the language study of grammar and vocabulary come in an easy way. Mother 

is the first teacher of us all in imparting the skill of making us to speak our mother tongue. She never taught us 

the grammar separately. So easily we could pick up the vocabulary when we learnt new words in the 

meaningful activities. When appropriate materials as authentic texts designed by the language experts for the 

standard of classes are used to make the learning process, it becomes a pleasurable activity in language classes. 

While teaching bilingualism, translation helps the students understand the syntactic, lexical, semantic, pragmatic 

and stylistic knowledge by comparative study of two languages. Literature proves to be powerful resource in the 

class rooms when it gives the cultural enrichment, variety and personal involvement. Let us see why a language 

teacher is required to use literary texts in the language classroom and what type of literature language teachers 

are supposed to use in the class. We shall see the benefits as well. 

II. VIEWS OF PLATO, GORGIAS, ROUSSEAU, IMMANUEL KANT FERDINAND DE 

SAUSSURE AND NOAM CHOMSKY ARE 

Language is the ability to acquire and use complex systems of communication, The scientific study of language 

is called linguistics. Since Gorgias and Plato in Ancient Greece it has been debated whether words can represent 

experience as questions concerning the philosophy of language. Rousseau the great thinker has argued that 

language originated from emotions. Immanuel Kant was of the opinion that it originated from rational and 

logical thought. 20th-century philosophers such as Wittgenstein argued that philosophy is really the study of 

language. Ferdinand de Saussure and Noam Chomskyare the authority for linguistics. 

III. VIEWS OF COLLIE AND SLATER 

Teaching Literature needs the use of basic language skills like listening, speaking reading and writing, and 

language areas like vocabulary, grammar and pronunciation, while teaching Grammar and translation teachers 

make their students translate literary texts like drama, poetry and short stories into the mother tongue. 
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THE MORAL STATUS OF 
CORPORATIONS 

Nirbhay Mishra 

ABSTRACT 

In this chapter, I analyze the notion of corporate responsibility from the per
son-centric perspective. I offer a four-dimensional exposition in terms of 
which I examine the corporate moral personhood view. These four dimen
sions are explained and critiqued to arrive at a definition of moral responsi
bility and status appropriate to corporations. I suggest that a corporation 
cannot be construed as a person in the sense in which individuals are persons. 
Since a corporation cannot be an independently existing entity, it cannot 
have an independent moral personality of its own as individual persons have. 
Therefore, I argue that a reasonable construal of corporate moral person
hood has to exploit a different point of view altogether. With this difference 
of standpoint, I develop what is called the institutional personhood view. I 
argue that corporations do acquire a sort of collective institutional moral 
personality. 

Keywords: Moral responsibility; personhood; intentionality; causality; 
individualism 

Modem Organisational Governance 
Developments in Corporate Governance and Responsibility, Volnme 12,47-66 
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woman's search for strength and independence. Kair 
beautifully flesh~ out the minute'> details of her woman 
characters. bring alive their everyday dilemmas. de'>i:res and 
t110ughts. 

Exploring certain i'>sues that were important to her. '·The 
author takes the reader through the remarking of a man in 
the quite manner which for from being dis~tisfying is truly 
the rea~on for its success''. Whnt is rem.arkable in the novel 
is the ruong message of hope through change and even ending 
is revealed as a new beginning. 
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Rec~ut trends in world litmture 111 Enghsb 0J 6t 

E\·olution of Cinrm~ ns Lit<>rnture 

Abstract 

Dr. Swagat Patel 
Ass1stant Prof~ssor of Enghsh 

lnsutut~ of Applied Sc1ences & Humaniues 

GLA L"ruY~rsuy. Mathura littar Prad~sh 

Literature has been the source for cinema since its birth. 
The melru1ge ofli.terature ru1d cinema in d1eir different hues 
over last hm1dred yeru·s ha<. given birth to a new genre of 
literan~re. The pre~em sntdy looks. into their intenni.ugling 
ru1d emerg:o.1ce of a new fotnl of Literanu-e. 
IntroduNiou 

The history of 1110tion picture~ shows that literattlre ru1d 
cinema are tied in a strong. or what seems to be, au 
unbreakable bond Both have been regarded essentially as 
modes of expression. A'> Robert Richardson in the 'Prologue· 
to his book Literarurc and Film (1969: 4) remarks: 

The overarchi.ng likeness that makes it possible to 
consider most ftlms and much of liternture together is the 
\"'ef'Y simple but. possibly crucial observation that. in general. 
literature and film are sto1y-telling ruts. 

Tills great capacity of story-telling or narration by both 
these arts - literature and film - has. in fact. kept them 
inseparable. Since the advent of motion pictt~rec, (othenvise 
knued as 'cinema' or ·films' or 'movies') more d.u'Ul a cennuy 
ago. fi11lUl1akers b.we borrowed extensively from literary 
sources such as novels. plays, histories, aud biog:raphi~. 
translating words on a page to pict\lre$ on a screen (in the 
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ABSTnACT 

\ •. 11 , 1, .- lun•l~'l!'' i:o: :1 hran~h \,f n:mo~ckncc ,,.,11·,.11 · 1 _, 1 .I \ ~. ... 11\C \lm:~ I IC Ill' I • I . . r . I . . I . 
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'""'r h 

1 
•• • • c~ 1·'' en tnncc thctr nsc m tl • 1 • • r · b ,. ·•· d · • • . ,. j\; ·m ,1,.1rttc k s b , 111., • • 1'; ,· • • tc n:atmcnt o vanou~ mel3 o 1c utsor en 

llldut hll~ ':tnu.. · •• ~ · . · . c ~ cco-111 Cllllly, rcltnblc.: nml cost cn·cctivc, nrc now synthesized by utilizing 
• 1'1111 \.·xt ra~· t :: . 1111 $ bHH!~IIlC route or 11'11101) ,. ·I . . I . . . . 

Ill• Jl_' . • • , . :.· •. , . • , ~ , • • . • • • :, ar II: I.'S ~)'~I I tests · ~ o.:mo.:rg111g ns bcnclicml method :ts pl:mlS 
r c•lll :llll d•' lf'l''- h~~. ·1' 11 '- 11~. I\ dtcnm:als \\ htch net a~ rcducmg nllll cnpping ogcntthus incr'--ases the sl:lbility :md 

1-..·du~· t it•n r.u~· '-'' 11_:utopar~l ck:o:. The m~,s~ commonly used t\linop:1rticlcs :uc of silver, gold. iron oxides 3tld 
c1•pp:r. In to.:\\' ~tmll ~o':' pl :~llnum ami p:tllmhum nanopartid cli h:wc been reported to have antio.:an~er potcnt\3\.lbe 
LL'' ,,( ml·di.:inal pbnt:o: h)r the purpose of designing nanopnrticlcs has pa\'cd a way for t:lfgcting 3 drug to the 
J'Jnil'ul:lr :10'c.:tcd site l,r tumor. This review focu~cs on the synthesis of nnnopurtic\cs of c.liffcrcnt met:Us usin~ 3 
~-:lrit:t' ,,j mcdidn:tl plants. These biogenic nanoparticles could limit the usc of chemotherapy :md r.1dUtion 
thcrJpy. J:' the::>~ tht"r.lpic$ have huge side etTects which cannot b~ tolcmte~ by the c:mc~r patien~ ~d in ~y 

o: ~ the 'p:Hicnts die because of these trcahncnts. Hence nnnopnrttclcs mcd1ntec.l thcrupy \S now g;urung :.menuon 
C:l . c. d d I . I 'd fli li., r the trc:nmcnt 0 1' c::mccr ns tnrgctc rug l ' ernpy, w tt 1oul s• c c ccts. 

'h:l'ywords: Nanop:lrliclcs: Anticancer activ ity: Medicinal plnnts. 
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Dislnbullan a( Nan-luberculous Mycobacten• 1n Leprosy ~ndem•c ••s•ons ol Purul•• \Wtsl Ben~•'' 
•nd ChJmpa IC/Ianisg•rlt) 
\'!&@rnS1ngh I, Ravrndra P T urnnkarl,Mallikalav~nial,llu 5~1, VinayPalhdi.I,Mo~dh•" Ahu1at, 
lsl!odeep.~ Porlong I, Sundeep Kumar, IAnJana coerronCT\Jipal Senguplal 
lnlroduCI•onT -
L<'JIIOSJ' conl10l programme has been truly a succe,s story worldwide with lowering O• 1reval~nc~ 10 
< 1/10000, bul l he last ~tone srill rema•ns untumed. India sl•ll h~ 58.58 pe1cen1 0111'11dllepro,~ 
<.l•~s of the world. Some regions of India continu~ to be endemic lor leprosy. ihe d•suibuhon o1 

•·lr',u; mycobacteri~l species in the environment can be one of the important reasoll> ~- •t m,,\' 
/unt~ion •• •mmunomodulator and may help in the susceptibility towards leprosy. 
1Mrhooologr: 
Tht• ••nv•ronmenr.11 sampl!?s collectecl from endemic leprosy regions \vere cu\tur~d on th~ L\ ;l,1nt 
~~~~~ lh•· DNA was isolated from the colomes grown on media. The \&S rRNA S<'ne for NlM "' 
·""lllil•l'l.l 111• using PCR. Amplified DNA WJS sequenced and lhe sp~cie> wa; conlimll!d b1 NC 
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Industrial Pollution: A Threat for the EJtbtenu of Riwr YamuM 

Alok Bh<rradwaj, Caurav Sh<rrma. Krlt i KNindolwal and A.K. Bh•tia 

OCP!Jrtm ont of Biocec.hr~y ClA Unrvet11ty Mattwr.e iU P J-281004 lnd•J 

Etn.~til 1 10k bhard'Waptt.gtAKm 

Piver VarmJna Is one of the holy rlw rs of lndra It starts its journe-tfrom Vamunotrr at 

an olovallon of approximately 6000 m In rt1 entire journey rt puses from \eVen statu 

across the country i e. Himachal Pradosh. Uttarakharid. Hary<>na o.lhi NCR Uttar 

Pradesh. Rajasthan and Madhya Pradesh But due to rapid rndustnalrutton and growrng 

population. the water ol Riwr Yamuna becomes polluted. Its water b«ome too to•o< 

that it can 1 be used in irnga\lon and washrng also. It was also found tNt ~fole enttrrng 

in Ocllhl NCR. it passed through two nnajo< industrhol ;uus of Haryana t Vamuno 

Nagar and PanipaL where the industrra1 effluent mt~ed wnh wa~ of RMt< ~ornuna 

and pollute IL In Ocllhl NCR l:S dtuo111Cd oxygen IDOl become Zen> I.e It beurnc too 
t oxic for the human cons-umption In th~ rf!Y'ICY/ p:tpe_J we ~ foe~ on d 1Hetrcn\ 

physicochemical parameters tpH. 00. COO BOO TOS. Alkalinity. Total hardnc>$1 of Rrvcr 

Vamuna water at various places (from Ocl1hl 1o Mathura l and also empN>rze on drfforent 

rndustrlol e ffluents that pollute it bocausc rf 't"' continuing these praet1us of pollutl"9 

IL then there is a big threat (or the existence ol Rrvcr Yamuna in n<>ar luture 
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Bioremediation is one of the most promising technological approaches to the problem of hazardous
waste, which relies on microorganisms such as bacteria or fungi to transform hazardous chemicals
into less toxic or nontoxic substances. Such biological transformation is more attractive than direct
chemical or physical treatment. Microorganisms directly degrade contaminants rather than merely
transferring them from one medium to another, employ metabolic degradation pathways and can be
used in situ to minimize disturbance of the cleanup site. Hence, microorganisms can be effective,
economical and non-disruptive tools for eliminating hazardous chemicals. There is no doubt that
bioremediation is in the process of paving a way to greater pastures.
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Microbes are everywhere, all over the world and in every imaginable environment. For 
example, just one gram of soil contains billions of microorganisms and all their associated 
activities. This book covers recent outbreaks, highlighting the major role of microbes 
in agriculture sustainability. It also examines the role of bacteria, cyanobacteria and 
fungi in diverse facets of agriculture to preserve the sustainability including arbuscular 
mycorrhizal association, microbial biopesticides, heavy metal resistant bacterial strains, 
herbicides for weed management, biochar and its role in soil fertility management and 
plant disease management. The authors explore the relationship between microbial use 
in different agricultural practices like use of biofertilizers, pesticides, for the reclamation 
& restoration of soil and plant disease management.
 This book is designed for undergraduate, postgraduate and research students 
working or interested in agriculture microbiology and to serve as a reference for scientists, 
professionals and engineers in this field. The overall objectives of the text are to define 
the important role of microbes in agricultural sustainability. This book represents a joint 
effort led by the editors and authors who have diverse yet complementary backgrounds in 
agricultural microbiology. The authors are actively involved in agricultural microbiology 
or related areas. They have worked together extensively on a variety of practical problems 
using advanced, interdisciplinary approaches. We thank all the contributors who spared 
their precious time, thoughts and expertise in the writing of the chapters and hope that 
their contribution will stimulate further high-quality teaching and research. As a result, 
we have particularly enjoyed editing the book, as the opportunity to do so has provided 
us stimulating cooperation with an in-depth opportunity to reflect on the important 
contributions. We are grateful to all the contributors for their work, which so vividly 
shows the new advances that can occur in what many might consider an established field, 
unlikely to offer new horizons.

Ram Prasad
Narendra Kumar
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Reclamation of Saline Soil Using Vermicomposting 
for Sustainable Agriculture 

Alok Bharadwaj1*, Surendra Singh2 and Ashok Agarwal3

1Department of Biotechnology, Microbiology & Immunology 
GLA University, Mathura, Uttar Pradesh, India  

2Department of Advanced Botany, Banaras Hindu University 
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3Department of Botany, B.S.A. (PG) College 
Mathura, Uttar Pradesh, India  
*Email: alok.bhardwaj@gla.ac.in

1. INTRODUCTION
Soil is the outermost covering of the earth’s crust, which consists of loosely arranged 
layers of materials composed of inorganic and organic constituents in different stages 
of organization. It is a natural medium in which plants grow, multiply and die thus 
providing a perennial source of organic matter, which could be recycled for plant 
nutrition. It also provides the physical support for the anchorage of root system and also 
serves as a reservoir of air, water and nutrients, which are essentially required for growth 
of the plants. The portion of earth beneath the soil is known as bedrock and it does not 
contribute directly to the growth of plants (Subba Rao, 1986; Giri et al., 2005). 

Reclamation and management of degraded soils have gained global attention in view 
of the increasing needs of growing population, rapid industrialization and deteriorating 
environmental quality. In north India, particularly in states like Uttar Pradesh, a large 
area of land (1.3 mha) is suffering from the problem of high salinity or alkalinity and is 
lying either unutilized or partially utilized. Such land constitutes potential land resources 
for meeting future needs. Intensive R&D efforts are, however, required to manage these 
soils for sustainable development, for prosperity of the society and for environmental 
conservation.

District Mathura, the chosen study site is having a vast area of land affected with 
salinity (nearly 5718 ha), as in major part of the area, the water used for irrigation 
and other purposes is saline in nature. Considering the potentiality of organic matter 
amendments in reclaiming and managing saline/usar soils, the present investigation has 
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ADOPTION OF GREEN PRACTICES FOR ATTAINING 
ORGANIZATIONAL SUSTA~ABILITY 

Vijay Kumar. 
GLA University, Math~ 

vijay.kumar@gla.ac.in · 

ABSTRACT 
Green marutin~ is,tlu! tt:&ftnique of selling prod~;~cts and sen·ices de.pen4ing on their e.flvironmmtal benefiu. Such 
type of produf;t or sefvlu'may be envi.rOJrmentDI friend~)> in onl' u'ay or orr I he otlrer side, can be mtUtufactured a11d 
packaged in ail e~entalfriMd/yway. The btuic-as.sumption ofthisc:D'!Cept u lhat-consuottrsview "greenness' 
ofaproauctorserrieetUa merit and itcreatesa basef()r their purcJ,asing·iJetisioJL ConsS~mcrsarc~d.v to pay some 
extra tmi(Jfllltfor giW:n..ptoducJS in CQiltpariWn to the alrematil't! prothl?:l . .Ukewis~ (ireen H/l.M is using HRM 
policJeslnord.JV IQ~te1/le reslJU.rces in .the sustainable k'(lY wltltln thcCQ"'fXJ!'Yand_.e it P'J)tllfOlts the reason 
of enVironnrcnt41 ~ability. This paper [0011Ses on th~ concept ofinii!Ji;-ati(!n :of g!T!fflj!rai:tiCt.J of marketing and 
humanresOU[Ce~fn/for attaining sunai.ruJbiliry In the organizomm tlzmugh diffmmptrafegies and suggests 
certain meMJUdjoi giJinggreen. 
Keywor4s: Gr¢e~~ J,f~ing. Greetr.HRM. Stts.lDinability 

INTRODUCTJQN 

The other way t9· :unde.rstand green marketing as it is increasing greatly as large number of 
consumers-ate-Willing to back their environmental consciousness with their money, can become 
dangerous. the_ppblic tends to be skeptical o f green clai~ to begin with and c9mpanies can 
seriously-damJte tbeir brands and their sales if a green··'clait'n is diSCovered to be false or 
contradicted ~Y:t.QQlllpany's other prQducts or practices. P~ntiog a product or service.as green 
when it'sno.t is~ green washing. 

Green matk~t.itlg-i.s~d to be the matketing of environmental-safe products. Some other tenus 
used for this co.l}cept are Environmental marketing and Ecological oUJrketing. The 
environmental ~}uuiges acros~ the globe are becoming critimil for the cQbsumers' but also for tbe 
management 'IS w.ell. 

Green HR Pn~tices 

In the present 'fi.mesr both· the devel<7ped and the develop~ng countri_e!i are considering the 
fruitfulness of the environmental related issues and sustainable d~veJopment. Increasing 
concern for thecmvqonment as wellllS the development ofitandardswDrldWide.has forced tbe 
business ho~_to adopt 'Green ~ctices'. Nowadays bus~ bo~s are COJ;l.Sidering the 
importance of 'Green HRM Practices' i.e. none other than lhe conib.iptjo,n of environmental 
management JPd.$ man(lgetP.ent. This relates to the involvcm~nt of .JtB. initiatives for the 
endorsement of"::sustainable practices and also to etibance employee awareness and 
commitments Qh ~Usfainabi.lity relaced issues. Green human resource includes environment 
friendly HR.pra~~as w_ell as .knowledge management as its two .essential elements. lt relates 
with following the <3Iviro.rDllettt friendly initiatives which results in increase fu efficienc~ 
reduction in ex~, and good employee retention which in a way ·beJps the businesses to 
develop a suitat>l~ environment corporate culture (Dutta Sumanta, 20J 2). 
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l)igital Banking in India: Shift from Cash to 
Online Payments 

Prashant Tiwari"'. Shh· Kant Tiwari** 
& Trilok Pratnp Singh"' *"' 

ABSTRACT . _ . . . 

I· electronic-commerce has produced nt:w pnancra l 
The emergence l~ · . . • , • • , • 1 , ., , fi n nciaf 

· i . the economv that in mcy orztv <~I rh~ 'a,,, -~ . t l< S< . .; 
nc~. t s 111 · . I ., 1 Tq ·· m ' . b uti/i-ed !Jv the COilVI.'Iltl OIW p a _l'lll< n -~ . . < , . 
,1eNis cannot e - - . . . . . 
· , · tl · ba11k<; and other frnancial institutions arr:.•.!Jfldlll,ll. 1\Inou.' 
Knowzn~ us. - · - . . 

f
L . .• ·t a/ pa"ntef·!T ,., .,.t" m and idcnrit1·inr. the n1n o us lSS ii <' tvpes C? vu u . .• · •'.· ·· •· · · •·· _ 

;elaNd l-l'ith online banking and payment sys tem . 7 he pavm ents 
benwen the \'arious parties do not only comriburc ro tht•ir income 
but also paves the way for economic developmenT oft/a• t>conomy 
The Government of India is also working upon the digital and cashless 

india movement and in the same seri es various technological 
advancements in the fieid l~( banking and elecrrcmic paymenis have 

been developed. Post demonetization the mvareness for cashless 

economy and other virTUal payment mechanism such as iJ\JPS. UP! 

have gained a marvelous atrention.fiJr digitalized banking operations 
in the recent past, e-payment has gained tremendous developmenr 

in usage. This study discusses che various methods adopted for e-
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