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Sr. Name of the Department Title of Research Paper Name of the Journal Month and ISSN Page
No. Author(s) of the Year of Number No.
Author(s) publication
1 | Dr.D.R. Tupe Hindi YRdg 3R TSRO Vivek Research Journal June-2021 | 2581-8848 | 116
Dr. D. R. Tupe Hindi RUED REEEGI ‘a;q?ﬁ gH] Vivek Research Journal March-2022 | 2581-8848
2 : Gl'--lﬁlTiiI:T%)r ¥ ¢ 120
Dr. A. S. Mahat Hindi i : Vivek Research Journal March-2022 | 2581-8848
. mﬁgﬂﬁ 3R g SHYER: G 3R 196
Dr. C. B. Patil Electronics | Fuzzy algorithm implementation in International Journal of June-2021 | 2141-2820
4 microcontroller for DC motor control Engineering, Science and 132
Technology
Dr. D. D. Jadhav | Political IRGdRTT TgTuT 3HTOT U= TSl International Journal of March-2022 | 2455-6211
5 Science I All Research Education & 141
Scientific Methods
6 Mr. H. V. Chame | Sociology | ®RIMM HRdTdedT fReureiawidr Printing Area Feb-2022 2394-5303 149
Sreied TRUTHTET S
Mr. H. V. Chame | Sociology URIT JHTS ﬁem'lﬂﬁ Tfgdie YffeT | International Journal of April-2022 | 2747-7075
7 e 3 Advance 155
and Applied Research
o Dr. P. Y. Patil Marathi TG ™l Prade HIor TEY TSR frfaw gy et Jun-2022 2319-6025 159
AT SIEaATdd SHafay
Mr. U. D. Dabade | Commerce | Changes in Lifestyle of Youth after International Journal of April-2022 | 2347-7075
9 Watching Television Advertisement Advance and Applied 167
Research
Dr. Y. B. Mane Commerce | Trends and problems of working Journal of Emerging Oct-2021 2349-5162
10 Womens in organized sector in india Technologies and 175

Innovative Research

BOOKS, CHAPTERS, EDITED VOLUMES & RESEARCH PAPERS




l Dr. Shruti Joshi English Lucy in Disgrace: Restructuring the International Journal of March-2022 | 2581-9429
I Socio-Ecological Role of Women in the | Advanced Rescarch in 179
’ Context of Post Apartheid South Africa | Science, Communication
L and Technology
| Dr. Shruti Joshi English Akhila, a Nomad: Exploring the Element | Vivek Research Journal March-2022 | 2581-8848
12 | of Nomadism in Anita Nair’s 187
| l Ladies Coupe
] Miss. S. M. Patil. | English Lucy in Disgrace: Restructuring the International Journal of March-2022 | 2581-9429
| 13 } Socio-Ecological Role of Women in the | Advanced Research in 179
. Context of Post Apartheid South Africa | Science, Communication
| and Technology
| Miss. S. M. Patil. | English Akhila, a Nomad: Exploring the Element | Vivek Research Journal March-2022 | 2581-8848
14 of Nomadism in Anita Nair’s 187
| | Ladies Coupe
| Dr. G. S. Ubale Geography | Change Detection Analysis of Land Use | An International Nov-2021 2278-8158
15 Land Cover in Chandoli National Park Multidisciplinary Half 199
Kolhapur Yearly Journal
16 Dr. G. S. Ubale Geography | Study of rainfall variability in The Konkan Geographer Jan-2022 2277-4858 211
Sindhudurg District, Maharashtra.
17 Dr. Kavita English Unheard Voice of Subaltern in Kishore Vivek Research Journal March-2022 | 2581-8848 | 17
Tiwade Shantabi Kale's Against All Odds . =
Dr. Kavita English Foregrounding Contemporary Issue: International Journal of March-2022 | 2581-9429
1g | Tiwade Eco-friendly Life Style in R.J Sawyers Advanced Research in 223
Futuristic Society of Neanderthal Science, Communication -
and Technology
Dr. Kavita English A Role of Exhaust Gas Recirculation A Role of Exhaust Gas June-2022 2581-9429
Tiwade System of Vehicle for Minimization of | Recirculation System of
19 Envi : Vehicle for Minimization of 227
‘nvironmental Pollution or iMimmization o
Environmental Pollution
L Peu
Dr. Shruti Joshi Dr. R. l'lgll%lglbhar
88rdinator - 1QAC | Colege

G
e

kanand College,
nan ‘:logz

BOOKS, CHAPTERS, EDITED VOLUMES & RESEARCH PAPERS




As per New Syllabus
CBCS Pattern
of Shivaji University, Kolhapur

B.Sc. Part-111 : Semester-V & VI

EXPERIMENTAL
ELECTRONICS

Dr. P. U. LANDE Dr. C. B. PATIL

>

ADVANCEMENT OF KNOWLEDGE




SYLLABUS AND CONTENTS

S0

GROUP A .
Expt, Name of the Experiment Page | Signature of
No. No. Teacher
B 1. Study of Temperature Sensor RTD and Thermistor 1
2. Instrumentation Amplifier using Op-Amp )
3. Precision Rectifier using Op-Amp 8
4. | Log Amplifier using Op-Amp 10
S. |-Function Generator using 8038 11
6. Study of Photo Relay 13
7. | Study of Active Filter : Band Pass 14
8. Pressure Measurement using Transducer 16
9. Clipping and Clamping Circuit using Op-Amp 18
10. | Schmitt Trigger using Op-Amp 22
11. Study of Solid State Switches (TRIAC and MOSFET) 24
12. | Development of Application of Mechatronics : Rain 26
Sensor Wiper
13. | Development of Application of Mechatronics : Line 30
following Robot
14. | Development of Application of Mechatronics : Solar 34
Tracker ‘
15. | Car Engine Temperature Management System 37
16. | Distance Measurement using Ultrasonic Sensor 39
GROUP B
1. | Voice Link using Optical Fiber 43
2. | OFC Transmitter and OFC Receiver 44
3. | Measuring Numerical Aperture of Optical Fiber 45
4. Optical Fiber Bending Loss 46
5. LDR Characteristics 47
6. | Phatodiode/Photo Transistor Characteristics 49
7. |loT System Design




54

8 Home Automanorluﬂmg BluetooL___r______ﬁ.__-h__ —_—
9. loT using Goog;;Assastanc’__/ L e SR
10, | Interfacing of Wireless Sensofr (IR/PIR) Relay with 60
Arduino - _ o iss P———
11 RF Transceiver Module oF
[ 12 | study of Simple Dipole /2 Antenna =
13. | Study of Folded Dipole A/2 Antenna 67
14. | Study of Simple Dipole A/4 Antenna 68
L_15. Study of Yagi-Uda 5 Element Simple Dipole Antenna 70
16. | Study of Yagi-Uda 3 Element Folded Dipole Antenna 72
GROUP C '
1 | DC Motor Interfacing to 8051 75
2 | Arithmetic Operations using 8051-C 78
3. | Logical Operations using 8051-C 80 _
4. | Thumbwheel Switch and Seven fjegment Display 83
Interfacing to 8051 _
5. DAC0808 Interfacing to 8051 85
6. | ADC0804 Interfacing to 8051 88
7 Relay Iﬁterfacing to 8051 using Optocoupler 90
8. Use of MPLAB Simulator : Addressing Modes 93
9. | Use of MPLAB Simulator : I/O Port Progfamming 96
(Square Wave Generation, Toggle Port)
10. | Programming of PIC (PIC18XX/PIC16)()() in Timerl 107
16-Bit Mode
11. | Serial communication using PIC (PIC18XX/PIC16XX) - 111
12. | Programming of PIC (PIC18XX/PIC16XX) on Chip ADC 114 '
13. | Digital Thermometer using PIC Mlcrocontroller 117
14. | Study of Arduino Kit and Arduino IDE 120
15. | Study of RFID and Interfacing with Arduino 124 |
16. ;rzggammmg of PIC (PIClBXX/PIClGXX) in Timerl 8-Bit 126
SR N




Lnoup_j

[ — R e
1. | Studyo of SCR ChafaCtEfISlICS (Static) - >
" 2. | Study of AC/DC Timer B IR el
"3 | SCRFiring by UJT 132 i
'T AC Voltage Contr_ol_ler 133
| 5| #hase Shilt Controliof SR =
6. | Study of ON/OFF Temperature Controller 136
(LM34/LM35/AD590)
DC Motor Control 137
8. Study of PLC Simulator (TriLOGI Software)/codesys- 138
software/hardware  and  implementing  Boolean
function.
9. Programming with PLC Simulator (TriLOGI Software)/ 142
codesys-software/hardware) for sequential logic RS-FF,
JK-FF, T-FF, D-FF.
10. | Study of PLC Timers and Counters in PLC ((TriLOGI 146 |
Software)/codesys-software/hardware)
11. | Designing and Programming of SCADA using 148
Simulation Software : Batch Processing
| 12. | Automatic Colour Mixer using CODESYS 150
13 Programming of PLC for Bottle Filling Plant 153
14. | Programming for Automatic Parking Gate 355
15. | Designing and Programming of SCADA : Automatic | 157
Traffic Light Signal Controller
16. | Study and Implementation of Proportional Controller | 159
using Op-Amp

koK



A Reference Book of

RECENT TRENDS IN
SCIENCE AND TECHNOLOGY

Chief Editor
Dr. Siddheshwar D. Jadhav

Published by Deccan Education Seciety's Willingdon College, Sangli
Prarup Publication, Kolhapur




A Reference Book of
Recent Trends in Science and Technology

(ISBN): 978-81-948061-9-6

1** Edition: 2022

(Publication Year)

Editor in Chief: Dr. Siddheshwar Dnyaneshwar Jadhav
M.Sc.. Ph.D. Institute of Chemical Technology (Former UDCT). Mumbai.
Associate Professor in Chemistry.,
Willingdon College. Sangli. Maharashtra. India- 416 415.

sdjchem@ gmail com

Published by : Deccan Education Society s Willingdon College. Sangli.

Publisher : Prarup Publications, Kolhapur. Maharashtra. India.

International Standard Book Number (ISBN): 978-81-948061-9-6



3. Electronics (EL)

Application

Kamat. Santosh A. Shinde

N - ’ : < Page
Chapter Title of Pape: Authors Nuinbes
A Scenario of E-Health in the A : =
EL-01 Cloud Esa Jyoti Sabarad. Neha Joshi 156
EL-02 Automated PCB Manufacturing Bhavasr Smita Sandeep. 165
- Workstation Gaware Aba Santosh
Design and Simulation of Fuzzy
EL-03 Logic Based Temperature P.S. Jadhav. C. B. Patil. G. 171
Controller for Machine Tool B. Jirage, R. R Mudholkar
Spindle
FEM Analysis of CMOS .
EL-04 Compatible SAW Resonator For ?r;‘;\gal} ll?:gac_iel. ‘fibm]n z 180
2.45 GHz ISM Band Wireless : =4




Recent Trends in Science and Technology- Electronics (EL) ISBN Number: 978-81-948061-9-6

EL-03. Design and Simulation of Fuzzy Logic Based Temperature

Controller for Machine Tool Spindle
P. S. Jadhav?, C. B. Patil?, G. B. Jirage?, R. R. Mudholkar®
@ Department of Electronics, Vivekanand College, Kolhapur (Autonomous), Maharashtra.
bDepartment of Electronics, Shivaji University, Kolhapur, Maharashtra.

*Corresponding author E-mail : psj.eln@ gmail.com:

Abstract:

Fuzzy logic controller has been extensively used for control applications in the industrial and
commercial world. The recent tendency in manufacturing industry is demanding high spindle
speeds and precision machining to improve productivity and product quality. In this paper a
fuzzy logic temperature controller has been designed to control temperature of machine tool
Spindle. The temperature of spindle has been controlled with the use of thermoelectric cooler.
Mathematical model of a system has been obtained in the form of transfer function. The fuzzy

logic controller model has been simulated in Matlab Software.

Keywords: Fuzzy Logic Controller (FLC), spindle, Thermoelectric cooler.

1. Introduction:

With the escalating industrial requirement of higher productivity and increased accuracy,
machine tools with high precision machining capability are required. The spindle dominates
the machining precision and productivity. Spindle is the major internal heat source in
machining operations. The spindle would generate large amount of heat when it is running at
high speed. The heat flow generated due to internal heat source results in thermal deformation
of each component. The complex thermal behavior is the predominant factor for determining
the performance of machine tool. The accuracy can be increased by reducing or compensating
the machining error [1-4].

Kuo et al. implemented analytical modeling for temperature control in surface grinding [5].
Analytical modeling offers high precision in the estimation of thermal deformation, but this
model takes large time in the development [6]. Finite Element Method and Finite Difference
Method can be used for modelling thermal error. It provides accuracy in results but boundary
conditions are not considered in heat transfer characteristics. It takes large time in development

[7].P. Ramanathanet al. has been developed Fuzzy Logic Controller for temperature regulation

171

p—
'


mailto:psj.eln@gmail.com1

Recent Trends in Science and Technology- Electronics (EL) ISBN Number: 978-81-948061-9-6

process. He has studied the performance of fuzzy controller and PID controller. It was observed
that the Fuzzy Logic Controller is faster than the conventional PID Controller [8].

Since the temperature activity of spindle is nonlinear phenomenon, handling the spindle
thermal deformation becomes relatively a complex. Fuzzy logic controller (FLC) can deal with
this kind of complex problem exactly. Fuzzy systems are signifying good assurance in
consumer products, industrial, commercial and decision support systems. Fuzzy Logic can be
customized and attuned effortlessly to get better or significantly alter system performance,
because the FLC processes user-defined rules ruling the target control system. The control
strategies implemented using classical controllers are expressed in mathematical functions and
are fundamentally different from human control. FLC easily handles ambiguity and fuzziness
present in the database, and process imprecise information with reasoning [9].

The present paper portrays design and simulation of two inputs—single output (DISO) Fuzzy
Logic Based Temperature Controller to maintain the spindle temperature within deformation
limit.

2. Mathematical Modelling of System:

Transfer Function (TF) has been employed for mathematical modeling of thermal Error. TF
includes the excellence of the heat transport ethics. Hence the experimental parameters can be
calibrated easily and it is reliable with untested inputs. The mathematical form similar to real
time response can be acquired by extrapolating data [10]. Mathematical model contains heating
effect of spindle, cooling effect of thermoelectric cooler and thermal deformation of

spindle.The thermal deformation error [11] is specified by Eq. (1)

E
( ;Ermr — zheat

Similarly the first order transfer function for a spindle temperature is represented as Eq. (2).
G(r) = Spindle Temperature

Time (2)

The transfer function of spindle at 1000 rpm [12] is given by Eq. (3)

G(t) = 4.88
523s+1 (3)

Thermal step response of spindle at a 1000 rpm is displayed in Figure.1.
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Figure 1. Thermal step response of spindle at 1000 rpm

The cooling system will increase the machining precision with heat confiscation. For cooling
jacket cooling or chiller system can be used but it involves complex expensive equipment,
chillers required water treatment plant. Thermal errors can be abridged by driving away the heat
in the machine tool. Thermoelectric cooling has fewer moving parts, more flexibility and
reliability and hence more suitable in high speed machine tool cooling. The thermoelectric air
to air cooling method has been projected for the temperature control of machine tool spindle
unit [13].

Transfer function for cooling effect of thermoelectric cooler is estimated in Eq. (4).

Temperature — =2.6

G(S)= = e
Current 505 +1

“4)

100 200 30 A 500

Figure 2. Thermoelectric cooler response

Figure 2 reveals that thermoelectric cooler able to reduce the temperature about by 9°C .The
transfer function of spindle system prototype is given in Eq. (5§).This equation has been used
for simulation.

—-0.815
573.1s +1 (5)

G() =

1. Fuzzy Logic Based Temperature Controller
The Fuzzy Logic based temperature control system for spindle is as in Figure 3. The present
control system has a process i.e spindle, Fuzzy Inference System (FIS) with sensor feedback

and thermoelectric cooler.
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Set Point (TVC) Manipulated Signal (PWM)
Actuating Signal (@)

Set zay Thermoelectric
Temperature vl Cooler TUnit

Temperature Cutput

Fna | Temperature
Feedhack Signal (T €) Sensty 4

Figure 3. Fuzzy Logic based Temperature Controller

The set point is the reference temperature of the process. The error signal is the variation
between the present temperature and standard reference temperature of the process. The Fuzzy
controller generates the requisite control signal to control actuators to handle the process. The
FIS make a use of fuzzy set for mapping input to the output. FIS includes fuzzy membership
functions, operators, and fuzzy rules.

3. Design and Matlab simulation of Fuzzy Logic Based Temperature control

System:

The Fuzzy Temperature Controller has been designed and simulated using Fuzzy Logic
Tool Box and Simulink framework of Matlab [Ver.2015b]. It has two inputs “Error” and
“Change-in-Error (CE)” these inputs are processed by Fuzzy Logic Temperature controller
and provide the control signal to the thermoelectric cooler to control the temperature of
machine tool. Error is the difrrence between present temperature and set temperature. The
change in error is the difrrence between the present error and previous error. The block

diagram of two input and one output Fuzzy Mamdani system has been displayed in 4.

XX

error

WSO

(mamdani)

\
XX

CE
Figure 4. Block diagram of DISO Fuzzy Mamdani System
The input variable “Error” is consisting of five membership functions (MF’s) contains two

trapezoidal and three triangular MF’s (Figure 5).

o e e

Figure 5. MF for Input Variable “Error”
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The second input “Change-in —Error” variable has five triangular membership functions
(Figureo6).

Figure 6. MF for Input Variable “Change-in-Error (CE)”
output variable “Control” consist of two trapezoidal and three triangular MF’s (Figure 7).

T T
LU K5 z s L

‘blpadl ¥ariabie *eontinr

Figure 7. MF for Output Variable “Control”
Input and output linguistic variable range has been displayed in Table 1. The five linguistic

variables are NM=Negative Medium, NS= Negative Medium, Z=Zero, PS=Positive Small,
PM-= Positive Medium.
Table 1. All Input and Output Range of Linguistic Variable

Sr. No | Input Crisp Input | Crisp Input Range of | Crisp Output
Variable Range “Change-in-Error Range of
Name of “Error” CE)” “Control”

[-6 -6 -4.6 -2.4] [-5-5-2.5] [000.7 1.9]
NS [-3.5-2.024 0] [-3-1.60] [1.253 5]
Z [-0.489 0 0.437] [-0.5 00.5] [4.755.26]
PS [0 1.452.95] [01.63] [55.345.6]
PM [1.9 3.76 66] [2.555] [5.28 5.63 6 6]

In fuzzy logic decision relies on the rules. The rule base is constructed to control the
output variable. A fuzzy rule is a IF-THEN rule with condition and conclusion. Fuzzy rules
are presented in Table 2. It consists of 25 rules. The all 25 rules are executed. For example if
the error is Negative Small (NS) and Change-in-Error (CE) is Negative Medium (NM) then
control output is Positive Medium (PM).

Table 2. Control Rules

175

p—
'



Recent Trends in Science and Technology- Electronics (EL) ISBN Number: 978-81-948061-9-6

O O
NM NS Z PS PM
NM PM PM PM PS Z
NS PM PM PS Z NS
Error (E) Z PM PS Z NS NM
PS PS Z NS NM NM
PM z NS NM NM NM

The Simulink model for Two Input Single Output system (DISO) is given in Figure 8. The
Simulink model simulates and analyzes the mathematical modeling of DISO system in the
Matlab framework. The FLC has two inputs “Error” and “Change-in-Error”. This Simulink
model consists of spindle transfer function, TEC cooler prototype and fuzzy logic controller
(FLC). The set temperature is 27°C. The FLC generates control output that drives the TEC used

for compensation of spindle temperature.

L.z o ——
- e = . - n | i
.S 4-
e . N
=i
b e =

= -1
 m = — | | o

Figure 8. Simulink Model for DISO fuzzy logic controller

4. Simulation Results:

The Matlab simulation of two input-single output (DISO) fuzzy logic
system has been carried out to maintain spindle temperature at 27° C. the machining operations
are generally executed at ambient temperature. Therefore for the demonstration purpose 27°C
is chosen as an Ideal temperature for a spindle system prototype. The result of simulation has

been displayed in Figure 9.
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Figure 9.Set point achieved

From the Figure 9, it is observedthat the spindle temperature reaches up to 33° C at 1000 rpm.

In the present research thermoelectric cooler reduces the temperature by 6° C.
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Figure 10. Error Obtained

Figure.10 shows the result of simulation of spindle system prototype. The simulation was
performed from 0 to 5000 sec. The “Error” in simulation is 0.015° C thatis + 0.25%. The

settling time for the simulation is 2000 sec.
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Figure 11. Change in Error (CE)
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Figure 12. Control Signal

The “change-in-error” (Figure 11) varies continuously between the 0 and 0.02 range.
Gradually it settles down to O at about 1200 sec. Figure.12 gives an idea about the output
control signal generated by FLTC that supplied to the Thermoelectric Cooler to compensate
spindle temperature. According to thermal error produced control signal varies to reduce the
“Error” and “Change-in-Error” and to settle down the system at the requisite temperature.

5. Conclusion:

The Fuzzy Logic based Temperature Controller for spindle of a machine tool has been
designed and simulated using Matlab Software successfully. In the simulation result it is found
that the system maintains spindle temperature at ambient temperature (27°C). This reduces
thermal error and increases accuracy in spindle machining operation.
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EL-04. FEM Analysis of CMOS Compatible SAW Resonator For 2.45 GHz

ISM Band Wireless Application.
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*Corresponding author E-mail: pravinbagade333 @gmail.com
Abstract:

In this paper, CMOS compatible ZnO/Si02/S1 multilayer structures with different thicknesses
of ZnO and SiO; are discussed and explained. This study investigates the use of buried IDT
SAW device structure i.e. ZnO/(IDT)/SiO2/Si to increase coupling coefficient (K?) and phase
velocity (vp) for Rayleigh mode .Zinc oxide (ZnO) has been used as a piezoelectric material
and aluminium (Al) is chosen as an IDT electrode material. The ZnO/(IDT)/SiO2/Si structure
was simulated using the two-dimensional finite-element method (2D-FEM). Based on
simulation and study of SAW propagation characteristics like electromechanical coupling co-

efficient and phase velocity are optimized for the 2.45GHz ISM band wireless application.

Keywords: SAW, ZnO, Multilayered, ISM band, Wireless application.

1. Introduction:

The SAW device has created immense applications in the field of mobile communication, such
as delay lines, band pass filters, resonators, and duplexers. Typical SAW devices consist of
metal interdigital transducers (IDTs) fabricated on a piezoelectric substrate. The IDT structure
converts an electrical signal to an acoustic wave, which then propagates along the piezoelectric
material. The piezoelectric substrate and IDT period mostly decide the resonance frequency of
the SAW device. The resonance frequency dependence can be described by f = v*A, where v
is the acoustic velocity in the piezoelectric material and A is the size of the period IDTs [1, 2].
SAW device parameters like quality factor (Q-factor), insertion loss (IL), electromechanical
coupling factor (K?), and phase velocity (vp) depend both on the properties of the substrate and
the design of IDTs [3].

Conventional surface acoustic wave (SAW) devices are based on traditional bulk piezoelectric
materials like lithium tantalite (LiTaO3), lithium niobate (LiNbO3), langasite (LazGasSiO14),
and quartz (SiO). These bulk piezoelectric materials suffer from their relatively low

performance and are incompatible with integrating monolithic CMOS technology. However,
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CMOS compatibility and performance of SAW devices can be improved significantly by thin
film technology [4] . In thin film technology, it is possible to combine high-velocity
piezoelectric substrate materials like lithium tantalite (LiTaO3), lithium niobate (LiNbO3), and
quartz (Si0O2) with non-piezoelectric substrates, such as Si, SiC, sapphire, and diamond, with
a piezoelectric thin film. Zinc oxide (ZnO) is a very popular piezoelectric thin-film material
because of its high strength piezoelectric coupling coefficient, CMOS compatibility, and ease
of fabrication [5]. Nowadays, the 2.45GHz ISM band has received special attention to be used
for Long Range (LoRa) and IoT wireless connectivity for medical wearable applications. It
offers advantages such as small antenna size, high available bandwidth, and the availability of
a large number of wireless technology standards such as Bluetooth, Zigbee, and Wi-Fi [6].

In this work, a buried IDT configuration with the multilayer ZnO/S102/Si structure was
proposed for a 2.45GHz SAW resonator device.The effects of different ZnO and SiO2 film
thicknesses on the resonance frequency and electromechanical coupling coefficient are

analysed with the finite element method in COMSOL 5.5 Multiphysics software.

2. Device Design, Model And Simulation Method

2.1. Saw Device Design

The generation of SAWs is govern by equation as

vp = A*f0 (D
T IDT
T
ﬁ / A4 \ n A
A N {zn0
yHzno
I Ve M| | fsios
ra | | fsio:
T Tr
104 * 10A L Tk
Silicon substrate
Silicon substrate
 J T4 T4
A -« A Ll
(a) (b)

Figure 1. 2D geometry of the periodic unit cell used in Finite Element Method (FEM) simulation for (a)
conventional IDT electrodes (IDT)/ZnO/Si0/Si structure (b ) buried IDT ZnO/(IDT)/SiO,/Si structure

electrodes.
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Design and Simulation of Fuzzy Logic Based Temperature Controller for Machine Tool
Spindle
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Abstract

Fuzzy logic controller has been extensively used for control applications in the industrial and
commercial world. The recent tendency in manufacturing industry is demanding high spindle speeds and
precision machining to improve productivity and product quality. In this paper a fuzzy logic temperature
controller has been designed to control temperature of machine tool Spindle. The temperature of spindle has
been controlled with the use of thermoelectric cooler. Mathematical model of a system has been obtained in
the form of transfer function. The fuzzy logic controller model has been simulated in Matlab Software.
Keywords: Fuzzy Logic Controller (FLC), spindle, Thermoelectric cooler.

ELE-7

Cyber Crime, Cyber Threat, Cyber Security and Cyber Law In India
Tejashri Diliprao Patil
Smt. K. R. P. Kanya Mahavidyalaya, Islampur.
*Corresponding author E-mail : patil.tejashri.d @ gmail.com

Abstract

Cyber-crime is a generic term that refers to all criminal activities done using the medium of
computers, the vnternet, cyber space and the worldwide web. The growing danger from crimes committed
against computers, or against information on computers by persons involved in the profession of crimes, has
become a major issue in India. For an effective application, the existing laws must be constantly reviewed
and modified accordingly to face the challenges coming from the cyber world. In this paper, we’ve
discussed the cyber-crimes as one of the challenges for cyber laws and it also discussed about the cyber-
crimes that have continued to grow as one of the threats to the users of the cyber society. The internet has
also been used by few people for criminal activities like unauthorized access to others networks, scams, etc.
These criminal activities related to the internet are termed as Cyber Crimes. With the increasing popularity
of online activities like online banking, online shopping, etc., it is a term that we often hear in the news now-
a-days. Therefore, in order to stop and punish the cyber criminals, “Cyber Law” was introduced. Cyber Law
can be defined as law of the web, i.e., it is a part of the legal systems that deals with the Internet, Cyberspace
and with other legal issues like online security or online privacy.
Keywords: Internet, Cyber Crime; Cyber Law; Cyberspace; Online security; online privacy.
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viter & &, forarvrar & gwdt & gud SAtaat

2. ides THT Y,

ferelshT=a shicisT, shieg gL (TeTTRIT)
TeTHY: 8805282610

3-9a: dipaktupel 980@gmail

LI H
FEA: TS GO MR STSE & STA Weledd &l SR 741 T@1 &, WR forqeh grq et gt

FEEHA! 8 S & 8| A et 7 formeh S S s QS Torifae, ifiss, e, ek it
qiepiaen feufeal 1 FAaAr SiaT o gt 8| TR SHSTTd AW % J8d I SHiaal SHstd
ORIt g1 FAT off, A 1952 Ao IR T BT TN WG H o IFSAG AT forgwh & T EHRT GRT 36
AT ST O e T a1 15| STEA A I8 GHIST & ST gHeT Are-giarena i § siferd 1 2, omehi wafa
ST, 2l TE aSTE @ foh ST A 3 oTowrelt Ef foma o wwt o fop waR  oft Rfergerer sithex Al
T STE ENfere foram gwTst § sifessh gq ST et H Waar & dfd &t Fal fosifa 81 39 7
I e 7R 7 ARar i veam| fomeh Jeq S o difecd § 39 GWH o fofae el s aar
STefeh 3ok forehe T AT €t for=IoT TS 7T B SRT ST/ AT T1EA Y BIaT SEfoTT o Mg -Tie AT Iet-3rel &
TereiaT ShfereRraTsi o foTe at-at T SRt @ ) STt sTrSfiferhr 3 e 3 AT Se-sERit aer e,
SATIR AT, T AT, WS G, TR0 0§ AR T S SR AT, AT 1 36 FHAT, i H
TS AT, SE AT, SIS =T S HH FLd 2l
TEATIAT:

“HE T YMfoah 31ef 2- FHRS| S SHRI Bt T&d &, Foert g werg framer e weaml a1 e form
SISTE, ALV JTTH, Sfiferehiarsiv 31 I T =g Brar 81 Sl e oo g@fere Jg7 g & foh 7% foo
StTferrt et Femer Teh T ot T Eranl SfifeshIars 8q AT Ush T 0 el GHL T T ST AT 0
=IAT 8, e BT 2| gHehg 3T g § He AT & Al gHaehg Yk W FHd &, W U AsTeliae gad g
fedt ferzarahreT o STIOR “HweeRg’, e ST1fE w1ea U SiTd & Tt forvarshrer # wieerr o1 ovef o 3w
7ol SUT-3UT AT TUTAT| 31 TAT 9 ST o ShILOT SUR-SUT AT ST A WH § WA ekt bt 37 8 Trerq
T AT, UET AT AT (6 STTGHT sTesh| ST 31, 99 H STorT”! €9 @ fof Sfiamams o forg sit g
S AT e S[wa @ e g @, e eSS g

T AT 6T

THEA FHUST o TG HA § &7 1871 H IR SIS i TR Zrgs =t STqurieres S
o & H N forT TR o) W H ST SIS bl ST &9 & Sisitq STorreft enfod fopam Siwar ol 15
I, 1947 F 37 bt STt firett 7 @t " & S SRl 1 TSI 31 37T, 1952 1 fireft 7 3
STt Afth fireft Rreht a9e 8 378 T e T 3Tl @ fordeTe et TEe AT G W 1952 T A
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ST AT SO el STt off| 37l o Ted STl 7 ST S, HR 1952 % 18 376k 301 foeh 31sg
STig T 3R 37 HATSTE o fear | gt ror SHe ST ol formh g SHsiiaar el S o e
ST Y forge & fof grehg Taft o Heor 3 wHTS H 9T vt T e sifeen stauteres enfe form
TAT| 397 o FoTT e aTet T ST oht GHRTT AT T T, TR gHq SHeaar o 397 % fore aedt
Y, R 3¢ G T T fien| “TaTd=ae T FevTS! RISRTEN a1 JHIsi SURR=aT ATemiqd St
HHTA STOTRT F Safteft STTT 0T Tierest JHTs SATS fieqeh St ATe 3 waa: = SAfdcd sad Jaa e,
HATAT WHAHos THTSITA SRTEIAIUN ATET, ST, ST TS| ST FHISIT= forehrd Tea. A
HUTSTA ARTEATU el e e HEHE  TEURT Tee! TEhaemel hehell el 378,
(SATEATYE et AT RIERIET H 3@ A1t 4 2 o Aqream & aufd e s e FHif & fog e
wifeTer ATaT foram 81 RiawTTel 7 foret sh 7Tie ol STRTi foredt ot foreft ot e st St firet, fofrq) Tieeram
GHTST sh I H A HTR @ oh e et 1Tie) g6feie O qog ae-we | S a1 S 2ot st g
A ST TG §HTST SATS [37e7eh ST g1 € A1 ge 1 Sifkaca @ 531 81 Fiia wesh o aefe & wrst o
AT 51 TS B Jerfrvee, STEATEAT o6 TS 3T THTST 1 forerTel %ok 7T ®1 360 @A § U= eoH ¢ T 2
T SHITOT 717 o SITE (& ST Mo GHTST TT7er ohi €T o SITeL &1 74T 21) a1 SATEeeh T {9 Mt
HHTS 1 SATSIET o Teet S -9 Tiera o 9 31T T2t et et 2 e siesht 1 aofe & a7 stafavamd
I EATLT ST FHETSAT 7RI & T 2
gn@maﬁm

A A T e, A, fosifera we uferd ot 21 36w deniie T ok STt & o e,
ST, TS, AfSAT-STE, IR, ATFH, HIW, Wi, Feear, Toor, MGAT TR, d Fcarl, Faard, hiearel,
Wie, FMS, T, THET, ST SFfT, SEferT, H1e St 1800 SHSTaat e 8l a9 2011 % HaTierh THq
ST T SATETET 20 U § I 21 STV T TSI oh <erd o USAT ST ST bl T Tt
T 1 wyrq St <awedtar (fég) wepf sht wereh off 3fit 31ret +ff @ g wer et wien % @,
aferer i gg wfow g wefa % wem el & ® TE S o e R @ @ s 2, fhg
SAferehieT Sicer TR 37 A0 Tid T TTHeh ot Tl et 21 T8 @ foh fég weepid o wer wemeni it feerfd
ST ¥ FEAL BT ST T 81 T 1857 o et ST STiarer H {5t st Skt Tkt o o TsT-weentent
I TG HL AT oS THTS 1 (5T = STt =i fopaml site et 7 S0 ool 3T &€ ©ohe T Hahrarett
HIEH o W i ATl SR TSehT JT HEA Friiedh o YU 1 & I8! HTSl SRS FHeadT | AfHehT o TS 6
w7 & Al 789 2 98 JeR QIS ST Hed 3R HH O 9T F AT §EI e S e @t
TSI 21 T FIST T TR A AT HIRAHITS FHIS ST [ FIEH o daet s o 1T 2 F&T ae foh
AT TS 1 A B ATt I8 SIS terforearg 7R firere & &9 4 fowrs ot 2
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wfeea # foren gue St

fiferT e 3or fofaa ugifdt ferera & fomger wq ST s Fohmreneh To o Srferalt, Seht
ST S STATR i fopa g fawas 2am 81 it enfecr § opeiaq STt o Siror ot a1 aradt v
T3 21 TOT To el "l Tk TohTE,* eIt BT B, 3 Vel 9 el IR ek 3T TS (1955), Faraaret
AT TR SR e wiferd sht 21 Horeft JoT 2T 'STTCHT SHsekl' ST H Saciels shi el JHd ST 1 dHI
fora 21 30k STaTa TRTE Sfar, SHTST % SR, e, AT S HiE, SaTr, S ST SuwE # THq
ST oh Sfie S o1 oSt & R 2

FEA: TSN ¥ IF(Ed AT § AGHT A fARId WWRT(1981), AEH MEAFATS el SaahT,
TTATETE SHTCY T BRI HICETE T, TETETES HIX HT TS, Afveg e 1 S FiaT o @ &, e diersh
T TIAST ST STTHBATHRT T ST SRS H STH-370 IS b Sfia i gord e Farf 1 2
qraTfore, Tefen, afifss, aiekfaen, Sfére, arfefer snfe Tl W gHq SHefr i Sufér T firer 2,
ST 3 TaAl 6 T & T @) aforHt STt gHq SHSi Rt 97 gehe T 81 wewor A forfad
HATHFAT | HehIS! ST T sk T Forryy, fier, a=mr, &t Sfiem, s=ai s 347 0 qaia ami,
STAv, Sfufayard, Sfave, P3d, Icdd, Td, IR, ST, WTE-5a78, TTHe, W, et
wremef femror fopen 21 o & SrETer sreat o wed § AT tTereR H Tt g foraar 28 et I weft %
it o Rt Tt oft) e 3§ TRt ek i oftl sttt & Stiget it ar o et off e H g oft e e R
o 3Tt i S SISt S 8 W 2| AEH0T TS (eTRad Serehr SATcHeher # Hd ST 2t e
T TS ISR BT 81 T&T doh foh 38 HHIST hT 1S ASHT UG T © aF S8 Squ=rad siteshd off foram
T off| T bt Thel H S o ST AR AT FH@mT STt 21 SEHOT TAwATS ST FeahT TR §
I TG T iR A 8- ARAS, ST S F ST T 1S Te-ToT@ Fehl & T2 30 ol IR Thel
ST @ T & Tl BT 9T ST ST AT 36 T hIT & SO 39 "G, 89 R shed @ fh oeam
@A & e Tl 3R 97 R The T a1 8 Sa-gend foend SR g3 afeskd Sl T 2 R gE
ST 1T T STTa ST SHTerT T STTd |1 F1 377 2

TrseRel: darT o T ST wohdT & o FHQ SIS ohi STORTE STS haAT U HHTae i et S
HehaT 2| For Fehm &0 Tt i it i @it eiell @ SHt Fehre i EaTst H ot €, 77 veT-forar ik ava
T ST ST THTS 7 A1 39 T T & 3R T ITehl HofgT bl Tt T 21 A1 I8 AT for-a1-fa shasie
BT ST @ 21 FEferg et e, ISR iR wrem-gfaen et =ifew, aifd a7 st e 3 @9
SAEATEAT, eATeT, STRTE 3R AT STl Faenstl ¥ ST o 3 W 31 o SIS o eE |
foforerar 81 o STas[E SRl FHA ST Sl § AHAT 918 STl 81 7 SNl shl AT, | e,
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Abstract

In industrial automation, motor control technique plays the vital role. Motor consists of inductor or electromagnet. Causing
inductor or electromagnet, magnetic inductions are produces which resists any change of motor speed. Hence, according to set
point, precise speed control is challenging. However, using various control technique can be controls the speed of DC motor.
The aim of the present paper is to implement hardware and control the speed of DC motor using embedded fuzzy logic. Set point
have been applied externally and recorded the speed of motor through opto-isolator sensor module. In the hardware of DC motor
control keypad, 2x16 LCD, DC motor driver and opto-isolator module are interfaced to PIC microcontroller. The Fuzzy
algorithm is embedded in the microcontroller wherein input fuzification signals ‘error (Ae)’ and ‘change in error (e(n))’ and
output fuzification signal ‘PWM’. The both of inputs of fuzzy algorithm are varied and record output of fuzzy algorithm which
is PWM. Moreover, the hardware implementation has been tested for real time control of DC Motor.
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1. Introduction

DC motor is designed to convert direct current electrical energy to mechanical energy which works on the principle of
electromagnetism. According to the applications of DC motors, it is available in different types, dimensions and sizes. As small
motors can be used for toys, tools and home appliances while larger one can be used for elevator, vehicle and industries. DC motor
driving system is an indispensable part of industrial applications like actuation and robotics, where speed control is required. DC
motors are preferred for various control systems, due to their potential ability in applications involving high torque, speed and
position control. In wide variety of applications of DC motor, we have to control the speed of motor. Because of inductive and
magnetic effects of motor, its control is critical. For precision control of DC motor is the challenging for researcher. As compared
conventional controllers, Fuzzy controller provides smooth output (Goel et al., 2012). For controlling of DC motor, different
controllers can be used however here the embedded fuzzy control have been used.

The characteristics of DC motor pertaining to the performance and efficiency are suitable for many speed and position control
systems (Meha et al., 2011). Pulse Width Modulation (PWM) is a technique used for switching a device (MOSFET) with reference
to analog signal. DC motor speed control system is a complex nonlinear control system, because of the various parameters
influence each other (Nanda and Crow, 1995). Fuzzy logic approach is to make decisions based on ‘degrees of truth’ rather than
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the modern computer, which is based on usual ‘0 or 1’ Boolean logic. Fuzzy logic seems closer to the way our brain works (Zadeh,
1965). Fuzzy logic is followed by three steps: fuzzification, fuzzy inference and defuzzification. Average Weighted
Defuzzification (AWD) method finds the resultant PWM count. Harb and Smadi (2009) have reported the performance
improvement in dc motor using fuzzy logic controller. Yan et al. (2012) have designed PID and fuzzy PID controller in MATLAB
for DC motor speed control application. They have studied the performance of PID and fuzzy-PID controllers. Ramadan et al.
(2014) have proposed a FPGA based DC fuzzy logic motor control. (Pravadalioglu, 2005) has designed the Simulink model of PI
and fuzzy model in MATLAB and studied the performance of dc motor. Lim (1995) has implemented the fuzzy PID controller and
examined the real-time experimental study of DC motor. Hanamane et. al. (2006) proposed the temperature control using
microprocessor. He has provided the set point temperature and studied the performance of heater using fuzzy logic.

In the present paper, the Mamdani’s Inference method is employed for controlling the DC motor speed. The embedded ‘C’ code
is written for Programmable Interface Controller (PIC) 16F877A wherein two inputs one output fuzzy logic controller (FLC) with
Mamdani’s Inference method. In Embedded ‘C’ code input parameter ‘error’ and ‘change in error’ is calculated which help to
increasing the degree of accuracy. However for fuzzy logic the degrees of truth: y, @, w3 and wy, are finds then it is used for
computation of PWM. The generated PWM is applied to FET for driving of DC motor. The opto-isolator sensor module is used to
measure the RPM of DC motor. The measured RPM is provided to PIC microcontroller as an input.

2. Block Diagram DC Motor Control System

The output of opto-isolator sensor module is present speed of motor while the output of keypad is set point value. Present speed
(R) of the DC motor and set point (S) are applied to the ADC channels A; and A, of PIC microcontroller. ‘Error (e(,)’ is the
difference between present speed (R) and set point (S). According to ‘previous error’ (Stored error e,.1)) and ‘error (ey,))’, finds
the ‘change in error (Ae)’. The fuzzy algorithm is developed for two inputs (e, and Ae) and one output (PWM count) system
which is embedded in microcontroller in the form of code. When change in input occurs the fuzzy logic algorithm generates
appropriate PWM count in the microcontroller. The generated counts are stored in corresponding resistor (CCPRIL) of
microcontroller which is used for motor driver FET to control the speed of DC motor as shown in Figure 1.

Line .
Driver » Computer
Present
speed of o I e T H
> motor in i > Error |
€mn .
RPM (R) : ® em M e BYM] Mowr || DC
: : Driver Motor
! A v !
RPM E Stored Change in error Ae i
Setpoint ! error gl  Ae=ey). em) !
(S E €1y i
1 ]

Microcontroller

Figure 1. Block diagram of fuzzy based DC motor control system

3. Circuit Diagram Explanation of DC Motor Control System

A 5-volt power supply is constructed for source voltage of control system. The three reset keys are interfaced to PIC 16F877A
microcontroller. Out of these one key is used for resetting the circuit and other two keys are used for making of set point while it is
operating as an increment and decrement logic. The OS25B10 sensor is a high performance photo interrupter consisting of light
emitting diode and high sensitive phototransistor. Utilization of this sensor is for measurement of fan speed while it is considered
as one input. The generated PWM through microcontroller is applied to the gate of the MOSFET IRF540 for switching. FET is
works like a driver. The DC motor connected between Vcc and drain of the MOSFET and source terminal of MOSFET is
connected to ground however, PWM is applied to gate of MOSFET as shown in Figure 2. In this type of circuit connection the
motor speed is depends on PWM which is applied to the gate of driver. The LCD 2x16 is interfaced to microcontroller for
displaying of set point, and present motor speed. The set point, PWM and present motor speed is also send to computer through
max 232 for further reference.
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Figure 2. Circuit diagram of embedded fuzzy DC motor control

4. Fuzzy Variables

The three variables are given to fuzzy algorithm viz. ‘error’ and ‘change in error’ as input and ‘PWM’ as an output. These
variables and their equation with partitions are shown in Table 1.
Table 1. Fuzzy Variables

Variable  Input/ Universe of

Name Output  Discourse Membership Function Range
e, =500
He,)» :W if 0< e, <500
Error (e)  Input 0 <e ,< 1000,
J10007e e s00< e <1000
ﬂ(e(,,)) 1000 s €, S
Ch i Hiney = Ae5—5 if 0< Ae<5
ange in
error (Ae) Input 0< Ae<10 10 = Ae .
/'I(Ae):T if 5< NAe<10
/'1( wm)zw_62 if OSmeS62
! 62
PWM C  pwm) :Mif 62 < pwm <125
ount
(pwmy ~ Ouput 0=pwm=6 o187
Hipmy =———1f 125 < pwm <187
62
(pwm) S 2957 PWImGe 197 < pwm <255

4.1 Fuzzification of signals ‘error (e(,))’, ‘change in error (Ae)’ and ‘PWM’:

Fuzzification is the process of changing a real scalar value into a fuzzy degree of membership. This is achieved by the triangular
membership function. The triangular membership function is the simple and easy for fuzzy algorithm. The ‘error’ signal range is
0-1000, partitioned into two triangular membership function entitled as Low and High. w, and o), are the degrees of membership
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function as shown in Figure 3. The fuzzification of ‘change in error’ signal is similar to ‘error’ signal except range and labels as
shown in Figure 4.

ALow High ’y Large
1 1
w - . ws [---= .
O W o !
I I > (e (n)) I > Ae
0 500 1000 0 5 10
Figure 3. Fuzzification of ‘error (e ()’ signai Figure 4. Fuzzification ‘change in error o) signal

4.2 Fuzzification PWM count signal:
The PWM fuzzification signal is partitioned into four regions entitled as Increase, Mentain-1, Mentain-2 and Decrease. The range
of fuzzification of binary counts signal is from O to 255, which is shown in figure 5.

A Inc. Main 1 Main 2 Dec.

v

0 125 255

Figure 5. Fuzzification of binary count signal

The PWM count is divided into four triangular shaped membership functions. Labels and ranges of the membership functions
are shown in table 2.

Table 2. Name and range of output membership function

Obs. no. Name of the output Range of output member ship
member ship function function in binary count
1 Dec 0-63
2 Main-1 63-126
3 Main-2 126-192
4 Inc 192-255

4.3 Fuzzy Inference System:

Mamdani's fuzzy inference method is simple hence, it is commonly used in fuzzy methodology. It is combining fuzzified inputs
according to the fuzzy rules to establish a rule strength. Finding the consequence of the rule by combining the rule strength and the
output membership function and combining the consequences to get an output distribution completes the fuzzy inference process.
Fuzzy Inference system is rule based system which comprising the IF-THEN format. The motor drive control knowledge is
structured in form of fuzzy IF-THEN rules as shown in table 3. With reference to input signals, ‘error’ and ‘change in error’ the
PWM count fuzzy logically inferred.
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Table 3. Fuzzy rules

Cle (Ae)
Error (en) Small Large
Low Maintain-2 Increase
High Decrease Maintain-1

5. Fuzzy Code I mplementation

The advanced electronics technology offers wide spectrum of target microcontrollers for embedding the fuzzy logic control
routines. PIC microcontroller has 10-bit ADC with 4.882mV resolution which has 5V supply voltage. Notice that the ADC varies
each step after variation of 4.882mV, hence maximum count of ADC is 1024. Causing we have selects the range of input
fuzzification signal ‘error (e(n))’ is 0 to 1000. The possible range of ‘change in error’ is less therefore has selects the range of input
fuzzification signal change in ‘error (Ae)’ is 0 to 10. After generation of PWM it is stored into CCPRIL register of PIC
microcontroller which is 8-bit hence selects the range of output fuzzification signal PWM is 0 to 255. During making of C- code,
for ‘error’ signal the defined integer is x and for ‘change in error’ signal the defined integer is y. Similarly, for PWM the defined
integer is V. W1 and W2, are the degrees of membership for ‘error’ signal and W3, and W4 are the degrees of membership for
change in ‘error’ signal. ‘A’ is the defuzzified value that determines the PWM of PIC microcontroller. According to the first fuzzy
inference rule (IF ‘error’ is low and ‘change in error’ is small THEN PWM is maintain-2), when the value of x is between 0 to 500
(x>=0 && x<=500) and the value of y is between 0 to 5 (y>=0 && y<=5) then gets the value of PWM using formula v
=((126*w2)+(192*w1))/(w1+w2). The code of the fuzzy algorithm wherein four rules are written as is shown in figure 6.

i f(x>=0 && x<=500)
{

wl=1000* ( x- 0) / 500;
w2=1000* ( 500- x) / 500;
v=((126*W2) +(192*wil) ) / (Wl+w2) ;
if(y>=0 && y<=5)

w3=10*(y-0)/5;
w4=10*(5-y)/5;
v1=((126*w4) +(192*w3) )/ (W3+w4) ;

el sei f(y>=5 && y<=10)

{
W3=10* (y- 5) / 5;
wA=10*(10-y)/5;
vi=((0*w4) +(163*w3) )/ (W3+w4) ;
}

}
el se if(x>=500 && x<=1000)

wl=1000* ( x- 500) / 500;

w2=1000* ( 1000- x) / 500;

v=((192*w2) +(255*wl) ) / (wl+w2) ;
if(y>=0 && y<=5)

{
W3=10* (y- 0) / 5;
wWA=10* (5-y) / 5;
v1=((192* W) +( 255*W8) ) / (WB+Wd) ;

}
el sei f (y>=5 && y<=10)
{

w3=10*(y-5)/5;
w4=10*(10-y)/5;
v1=((63*wW4) +(126*W3) )/ (W3+w4) ;

}
i f(v>vl)

{
A=v;
}

A=v1;

el se

Figure 6. Embedded C-code listing
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In program flow of fuzzy based DC motor control, initially have to select the value of data direction register then initialize the
LCD and ADC. The inputs ADC signal and set point signal are calibrated. After calibration, calculate the ‘error (x)’ between set
point RPM (S) and current RPM (R) of DC motor. This ‘error’ signal is applied to fuzzy algorithm as well as same ‘error’ signal is
stored in register as ‘stored error (z)’. ‘Change in error (y)’ is the difference between ‘stored error (x1)’ and ‘error (x)’ which is
applied to fuzzy algorithm also. Obtained PWM using fuzzy inference rule is applied to gate of MOSFET as well as LCD for

display as shown in Figure 7.
( START >

v

Initialize the data direction register
TRISA =FF, TRISD=00

v

Initialize ADC LCD through commands
v

Initialize Port A as sensor input

[«
v
Calibrate the sensor signal and Calculate speed

v

Calculate the present error and change in error

v

Implement fuzzy rules and find the PWM count

v

PWM count is put into CCPR1L registor

v

Displays the present RPM into LCD
[

Figure 7. Program flow of DC motor control

The fuzzy algorithm based code is embedded into PIC 16f877A microcontroller and then this IC is used in circuit. The opto-
isolator sensor module, motor driver FET, max 232 and 2x16 LCD are interfaced to PIC microcontroller. The hardware
implementation photo snap is shown in figure 8.

Figure 8. Hardware implementation image
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6. Result and Discussion

The set point RPM have been applied to microcontroller through keypad and RPM of DC motor has measured through opto-
isolator sensor module. The microcontroller finds the difference between set point RPM and DC motor RPM which is first input of
fuzzy algorithm. The microcontroller also finds the difference between current error and previous error entitled as ‘change in error’
while it have applied to fuzzy algorithm as second input. The fuzzy algorithm is embedded in PIC 16F877A microcontroller
wherein two input fuzzification signals ‘error (e))’ and ‘change in error (Ae)’ and one output fuzzification signal PWM. The
varied ‘error’ signal and ‘change in error’ signal with obtained outputs are shown in Table 4. The one input fuzzification signal
‘error’ has been increases and another input fuzzification signal ‘change in error’ has varied randomly and then recorded the count
of PWM. If input fuzzification signals ‘error’ and ‘change in error’ tries to increase or decrease then fuzzy algorithm controls the
PWM and maintains the speed of DC motor which is equivalent to set point.

Table 4. The input and output fuzzification signals

Sr. Input fuzzification Input fuzzification Output fuzzification Motor Speed
No. signal signal signal (RPM)
(Error (en)) (Change in error (4e)) (PWM)
1. 2 0.1 162 810
2. 6 1.5 163 812
3. 10 0.15 161 805
4. 19 0.4 160 797
5. 52 0.5 157 781
6. 100 0.8 152 762
7. 302 0.3 133 665
8. 500 1.0 117 587
9. 700 6 112 560
10. 800 9 104 518
11. 900 3.3 122 612
12 1000 9 57 283

The ‘error’ and ‘change in error’ signal is applied to fuzzy algorithm and obtains the appropriate PWM. This obtained PWM is
applied to motor driver and recorded the speed of DC motor. Figure 9 shows the plot between motor RPM and output of fuzzy
algorithm PWM. The PWM and RPMs are directly proportional to each other because Speed of DC motor is depends on PWM.
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Figure 9. Graph between DC motor RPM and PWM

The microcontroller has been programmed for fuzzy PWM generation based on the set point RPM and measured RPM signals.
The speed of DC motor has depends on variation of current flowing through it. In conformity with PWM, the motor driver controls
the current flowing through in motor. With reference to RPM set point the embedded fuzzy algorithm generates appropriate PWM,
consequently controls the speed of DC motor. RPM set point 450 have been applied to microcontroller which is depicted as blue
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color line and recorded the motor rotations per minute as shown in figure 10. Causing inductive and magnetic effect of DC motor,
the observed RPMs are slightly fluctuated, but approximately equal to the set point. However, it is vicinity of set point as shown in
brown color line. The fuzzy algorithm based on microcontroller provided the speed control of dc motor in linear fashion. Fuzzy
logic control system is applied to DC motor control application and achieves appropriate RPM of motor because fuzzy logic is
operated on the basis human thinking.

460

450 74_&9_4.-.3,“

440 RPM

% 430 ll Setpoint

420 Observed

110 DC motor
EPM

400

1 3 5 7 9 11 13 15 17 19 21 23 25 27
T (Tune in minutes)

Figure 10. Graph between DC motor RPM and Time
7. Conclusion

In DC motor control system, according to set point it is very difficult to achieve the speed of DC motor because magnetic
induction of motor. We know that the microcontroller is operated on program logic which provides precise output. In this paper,
set points have been provided to microcontroller and achieved the appropriate speed of motor. The fuzzy algorithm is embedded in
microcontroller wherein two inputs ‘error’ and ‘change in error’ while one output ‘PWM’. The newly involved parameter is
‘change in error’ Due to inputs ‘error’ and ‘change in error, increases the degree of accuracy of fuzzy algorithm hence the obtained
motor speeds are more equivalent to set points. If fuzzy algorithm is embedded in the microcontroller, it could be a cost effective
solution for industrial process control. If fuzzy-PID and fuzzy type-2 controller are embedded in microcontroller then can be
improve the response of motor.
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SH.RE T ATHIA SN HRATT foidrer Sve Sf3AT dushiear ATCTATT I Ffat T dhell. Colrely 3for
TFANTAT TETs o THETr Saaedar HRATdS Tl R SiTell. TIErer qreics] delel H1IG HRATT @e] 8l ald.
TR ehedT FATATel fHEIr TaEATEaT AT dJBId The 8ld gidl. HRATT Sehi<aT Helldlel ATl
S GIUAT SATHUS 8. 2¢CS ol TATT STl HIAFAT ATCTAT THBTe. ehA TEdehedr Tl HRAT
SNRTAT TUHT: AT 3T wicfed THBIA. IT Aicfedlsl HRART SlehiedTd Ivgdle [H#ATOT HIvdTr e ahel.
3.9.9%30 off fecseh JIaT 37T ST JATTOT ITEM ZaTTe 3RST ST, $.H.2%0 o 3.H.2_¥ IT HicdI HeTcAT el Irear
AJcdld HRT A>T Tbacd dTqeh defell 0T I ¢ e, 12y Asi HRATC T AT, TS
“fagdrelt FR AT $ITYUT e, AT STVUTA It “fafaeradd vedr g SR €3 318 & [Afad Fel. AT SRR A4-
TEAT TSI HIET HTFTAATE FIAN ST AR BIel. Tfger HTegTet foraifiidie Goraee a¥ Gan el ¢ HINER ic
TEAT Bt HTSTIR FieReeT IT dlcshiioleh HEATEX TR el sioTer TSTehROT il TSel? 8T TSAAEAT JTehid
qﬁ:&wa@mﬁwmﬁam, ITfawiT T=ifaed (Discourses) ﬁm@awﬁawmﬁuﬂw
T 38U 3TE.

LEGER

(A

2)SRSTTAT ASTH RN 1A T HERTSETATS ATHTIoTSh TR fAEdRel.
Q) ST USTPRUTA HERTSETT “SHIIT STIEAT” § YR 3TThRTIT 37Te.

ST TSTHROTTET qate:

3.H.2¢Ch AT HIcHT Pl Alell “TeAMeTeh FHTSTE FUTIAT holl. AT FHATSIA UM U3l FHEUIR Tddd
STeHTelT 3Tell. AT AaT@rell Sgefel HATST UM MO JHTOT AIGHRRATEITAT TR ATH I gromdy
e[ ATaTET AT IT: Fefet THATOT Srelell 81 Fifcieh 3RTSTh Tcbdcs Blcl. FHATCNE HIeTESTA ST TSI HIdd
FHAAT ATCIATTA A>T Tbdde & Bicll. U] TBbdcd Il ABSABIINA g Blell. chTHDS Fdlci=
Tacbrdr 3 et arar ST g, 8 a1 FeNt fager T RS Jielr N@el. o Ifardy g1, A=At g oy
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STFEUIcCR 98T T HEehTd TSae MUT0ATT HAAT YceT Shel. HIAH ocl HIHTATRS IMSINGS Aledl FFGUA T&T
A AT S ATl Sreroll FEeT HiAd AT FFEUIcR ATeATd Vo TSes 0Tl (F5h, T.E1.8¢R) 5.4, 230
HES TgoTet FHTSIT w1 THETAT AT Refed HIITHE ATHIST STl 3H.¢8 W STl TQIA>4 THBIe. TS
FIBIT HIIT g Tbacd gldl. I 3Ash AIRIRONAT TdTg AT Sl gal. FTATAIITedl AR adra siad
HISTIGN @ AYUThcATedT FHTETEIC AT 3HTE, 3 IRIT Hcl FATSIAIET, HFHgfeee HIAT AL e Isel. I
SHIROTET TR & HIIH TaTT eTeaT HARTT S, AHWIT AR, JSMETH ST, ATAT ITENeT iel HIITHLY Sgotet
AT TS gTel. AT - HIHIRI focd Ifger ST ATEY, 37T e SURY e I &7 Fsvrar v o
SIeT, 2RYC O “ AT HIFIR G&TTE” TATTAT holl. 8T ST TSRO fgell 3rearr fohvar qarer 318 90T 75T
TRl

WIFA AGRISE TBAD AT AGRISE T FHIAH:

FRIET 1T ek HYeF HERTSCTATS! TU HTATET B 0T AT SHROMeT FITST eliehial hidFar Feis UV gial. g7 A7
AIST FICUATHTS! HidH! AFWIT &d ITedT AJear@lel “HIFd HFNISE IRWE” FAIT FHell. q0T &1 IRYG Hida
HTSHTOT 317g 31107 AT IREEHgA FFFeT HGRISE TAATOT G107 3721 317g; 318 FNST 1¥ehiaAr ared gial. for.e tgardy,
2QYE ST HATSTATE! A TH.UA SN FTeaT AJcdT@rell “HYeFd HERTSE HIFI FATTAT 0T 3Tl 1. ¢ Aeger,
2]yt ST HaS gaeNTeh ToATe BIVOUT FUAT 3Tell. ARG TegIoT SR T HEIHAT FTel. FIS! wliehialt
2T T AT Tegdl. desicR olrad g13 Hldded fHasufhic Hgerd HERTSE HTA hidraar fae gaf #gut
fasure Reromd 3awel.

2]yl AT SARHHAT 0T Fyenmerqen fAasvreia Hldwer dAfdehesedr AladT GUHaTE AR S oETd. Wrell JH7e
helodT Cleg! dFcaTedT TehSaRT a6l Teh §Td TISC Bl fob, FRTST 11TV olleh HYeFcl HERISCIATST fehell 3TTIIEY gt
37107 37217 Y HIIH ASSY §T Y2 AT T wTegel. HAUS HTIh cllehlell 81 [ATSU[h HTTAT BT BcTell 0T STAHT
e, ST 3RS ariet laIereT TS SATell T o’ ST ¢ Tgehc HERTSST SXIa el T AT TGIVT § halcd
&oo Hcllal! fASTAT STel. BT SIFFAT SIEUT TR Gl UTScl 16w HYeFcl HERISTATS! TUH IS Aegcl. * 3T HIeFeT
HGRISCTEAT STSTd hl Agwedl Slofd?” AT JHATAR TR TGIVT Tiell, “HY AgwedT arefar. 38 3ol el gidl. a1
AR T3, Fiell IAACRIG TGI0T FTedTaX “HERTSE aler 37l Erehr sholl gIch. 0T arecdd U d91ed giel.
TATAT TSGTOT AT AT “Hiferdiarer FEealadl’ AT TSEIe TH0T IR 3.

fasurehT forehrer m,“@mmmwmmmmmmwmw”mw
AEEAT T FEIT FATATT TSEIOT IToT TaAReT. u%ﬁmmﬂﬁ,“agﬂaﬁaﬁ”. JAGRTT TSGIUT ATAT ST
TR STTOT BYclY. ARSI Tieil TUTAHAT AGE AleAT TATTISTA RITEARRT IEETCH FIUIH HTUTel. FHBI GRS
AT Agded] AU ATFHAT GAHTR TSTTTEldl FAGNH GEITIDT BIdT. Agwat! dl Fargersrear araeanelt STaist
IRl 30T HYFT HGRISE BT FUATY FHell Teeh Sael. IWATE HIF HERISE ¢ A, 2€0 U THATOT SHTe,
TG AGRISET Uigol HEIHA ARG TSGT0T STel. HYFcl HERTSCTET HTel Shof2l TR TGI0T Iiell IT0T0GTT
9T ARSI
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29 fUTeTasT AasvF valir qemad (HET: SaFETer AR 218k )
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geer CapE:y AE.
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AT AT ASTHROMET Scare:

YFT HERTSE [AATT FHUAT T HET AJcdTol Sheloll ATTGehel HTTOT ATe [AHTT STelell 3rHAIY e Heahr
I T ¢4l =T fATSUIHIT ST HTTOT QT JRAGRIT TegToT FTedT ST YRUTcaTHes HYeF HERTSE fAaATor
ST, TYeFeT HERTSTTY HEAFAA FEULT TAGRTT TSET0T Aiaft A9 ST FXsaeh. 3myfores HeRTSTTer T ey
A RICTHR STel. HEIHAT SR TG ATedT Y& HgedT<l HTET glcl o FUTSl HERTSETH HELTcHD SHRON
0T 0T HIIHAT HENTSSIA SATIH HIATToTh MR fABGT 0T, afeld FATST §T WHTSITET Hgcardl Heeh 3T8; Ara!
STofie FRAGART IieAT Bl SN IO FYFcl HERTSGIT HETHAT ST AR JAARIT TeGIUT Tleil HgeaTd hrey
Felld. $.H.99¢ HEY AT TeGI0T Alell Sl Seh3R fSgelst e HIIeT Shell. AIUTETCT HIVE FgULT
ATV SUATHT HATAAATATE! € JAGARTd 33l I gIdl. JHFelaR, £33 HEY 31, M5 Tiell AT ek
G JRETOT AT HIget HUATd 3T, U Teolell FeU TTTEAT AT ATTHCIOT SITd oATeT. &1 AT e
AT HSEIOT FieAT Tcell. G& Agdell IRTET FHTSTIT Faelcl Ge o], Saedl. dTReh HTTHcT Shacs Teh
AT HFAGRT A, TR F8Td HSeATE! HHATSAI [T HIUT §13 ehel. I FAGRIG Fill AT 3. FgUET ciatl
eSS TUad Il faRgeIe 3UHUIGH Shel. TS SFaedd Sfoidiael Ay yiafatca R Fgue
FICATT el Fhel. ATSIE FATSCAS HFHAGS TCEI0T Afell U7 FFTTIRIIToh FFTAN Fel. AT AlTIAATET
HAFA ARG TSGTOT ATeAT aferd FATSITET IISTaT fAwder. e Rufeesrer arel 31w $fEar ¥ greramsy amawmars
el HIE SRS SIOT GHA shel. INARTSETAT geel ITHURAT FATSIcAr faearedt &y sRer A AN 7ot o
TRIeToTarge aferd Wg 74 FeU SN, Faeh o FoA. TN GROT FNT IHeleh SFEUT Fgd StaEd HATel gl
FLAGATT TSGIVT AlelT AIHR AT cITelT AGd hell. RAGTOMTRAGTT GRUNITT AT § JAGARIT IGI0T AT A g
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FEU iet Rrareh faeardis, SiegTqR, Slaramany 3ds [deardts, 3iRanere JaRer 3o RIeTom e 38
Felld. AT § SIS AT $& gl o AT AN HOT0T IR il FEULT AR”NTANT TGT0T TledT AGRISE AT Hfged
3TITOT HEhll HSBTET TATIAT hell. HERTSCIT HoT-3HeNfaleh HATSE IHRON dhell. Achar MR FEhRT dedray
FREITE RAFES Fell. TgHERMT 3fPF AT AGRTSIIT ATger. HAGRISSIAT IS TAHIT, Aqh, HIFAINR,
3T, 3T ST o Sfid-3MMeare, gEieid AT Fafier faeardTd e IsTRRAR hell. HaXOT (co-option), G-
IR (Alliances), Feligrared (Distribution of fevers) 31T AT AT IFJSCTHT TSERT T Seell.

Tt ISt
¢) ST ASTHROM ST HERTSEIcTT ATATT oIS TR ATl

HITTCITET ISThT TETTT CAY & ST Hecll GEAITT 0T 8 3. FHIITT TAET § ST g, TS AcThdl,
HIAIR, Efed, 3N § FATSITAS G397 HIAF I Heehel i, HIAHAT HFRISCIA STATUR TRBIUIATHS! 3T &
TIET Teolel HAYTCT 8. & 919 HAgST fager oA R AR Fdcs IAGARTT TSGTUT JieATd halell. JTATS
GG TGV AloAl Hedd FHTSI 0T FiEpiden ITREOT F0ATR 3116 X ool ToI Aded 3=
quitTehge FITST HATSITRS 3TTel. FRTST HATSAh o dcjed ISR FHTSNS G IR TSgT0T Alaird ferel.
$.3T.HY. Haed, 7GR I IE [8e, 719 -SGIeT JRETOMS a1 T fAaet SuardT s{fae, dadT Jearsr Hganr
T Tl

R) ST ASTHRUM AGRISCIA ‘i STTEAT’ § UTRT JThRTT 3Te.

IR TSRO 7ATHE TST=iT ISR Ai=iT Politics in India AT FATT TUH I STIEAT 8T Aeg YATIT AT, oF
TOgdTd, “Maharashtra is one of the best textbook example of Congress system in India. gerd TBMNFT =T FiIH
AT ARASE TASC ol M. HRATT HIVCATET TAT AIST (30%) STl Scleh Tehld SATAHHGT TS AIS
HEIISS 3MMeascl ATl JRAGARIT TSEIVT AleAT “WleAGTol FIST AccaTell STfell A& “HH FIST 30T g
HeodT TET Goll Fha Teell. 3clild 3TH-hieTss e STaels FRIST-FHUTE STl HHET ASTHRUT 38T dhel. FIJST-FHoTaT
AJcdlel 3T STl HATFET aTa o A FFEUIea ST ijed TS Sdol. HIUT T Gfeld sicjcard I ALY
AT VAT Tl FTFEUT-SFGUICCR dTe; HIAT o] STFGUT Aicjeall Fgehrd Sael Iel. FHofl-3ieiifaten Faret 381
FET AR T 3Tl IT alegl JINTTIT FEATETT UTSIOT el

sy

AT TSETOT Fiell AR b T IS AT, HTICHITTIT TddasIcl TGS (§%30-33), HATSTAIET Y&TTHT TUTIAT
(2R39), ITART foTeaT ST I TETET (¢2R¥0), Tel ST 0T BIST AR TbddId ThIT AT (2_YR),FATT>T TSI
FATCIelT hRTATH(2RYY-83) &1 HTH JAAARIT TSETOT AT g ISTHRUMHT T HecThRUTHT wTegc. IT Tl ${fAHT Th
TSIHATAY ATITRE FEULT BTN, ATATSIHTI FHSET IASTehI Hgcdehlall AT TcGIUT AT oAcgcll. 29 o $RE &
HET I JATARTT TgToT iy ZEI}EZIW Ul TSTHIT HREFIE, “He is not merely a politician but statesman...!” 3T
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FEUTULT Scehl HHZIOTTR BIel. ¢_&l HEY ol HIRAT HIAFIT TeEdTell Eefeh SHA AT HERESIA £R03-UE
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FRHS TRATNS R sgaoEs
ST IRUTHET STy

. 9 wlvEr g
AT fam,
fEwHe Tefteea, @ae) FeerE

ckclcloicioioiciolok—

TS
e fersraT oo yftreRr geegot
AFS S, ST Suna T srEen Fusin
ITTA. 3TN Wi fepraer arde gfiomy o
3Tqar. <IN faRE FgEr o8 X fUmr
T QU TifesT.

=T, FAETHRT STESH WO YT ®
TFHT W T 378, 3TSIHeS=Al FHiad
FIET AT S AR ST 3749 a8
3R, AT HRAT HeH=T Faid S % S
POMST THST 3G L o Wy Reor sqaer
9.

PRATHS AT RTeor e J=s JHaH
FS 3T, HRAT T fFuwg |9 ST AS=0id
IS e, SO TW@d.ST Herdwl oSO
R 9T Y @ FRAE 4 A SR,

YRA R AN RoRo UHA FRATTS
GETATST FIEl Fled BIHSSH HOAd AT
T @ T TR §EE @ W, gEdde
AR e FIOITT ST, T Hohe AT feadrd
T aT9ft MM BNl GOT ST FHAT AT
TST FH TN BT IS TGS YUl WA
I FEA T I HREAH AST et fabhe
RS WA, HElFared § a9 wed Haol.

AT T 30 [OwI0T, Tes, Bt AT
FRATS F0H HUH HEAEGH] SEa@ o,
firdiear 2 Sfag SToT grERd! yFE T AT
MR
2. THIOT 9IHIe goiAr fIreomEt

3. fammeafer aming @ AATAETE

3. TR fIEoT gEde a9r—sT9aeT
T 3T AT,
TS -
2 . TrHToT gorAr femomer gumt aftomy
=T,

3. gormd fwor guarEn S e
e A1 wH ST

¥. FFeRT femur=r arft g
394
YT gt
TR FST SO 3T A fEa9ma: w5 1,
U HST AU TR,
FAHS AT REor Fa@E Ao
oy

WL THTST BT W4T, G390 W0 So7sT
3Te. 3= a fmoner fAfere ST 9 g
FAT FRE WA, AASET TS R
Rreomrardr Srom: Fwfors Tt e wRade
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AT FHTST HTLO ARATAT AT T GHTSIATSH [ TR
1. w7
eI WTeATT |, faae weraenes (S #egre

TEATAAT :

AiZAT=aT THEATET AATE T AAH AU Agea =T (U TqlgerdT .
T AIZATET THTSIT THUT AL T TaTHT FAashTes Tgordrd.| 90 9= sTeit a1 &t
H qrar TogT 397 T frerora St Wrea T sryedt atfa® aHaar 9=y wEd
3T oy, o AT quTS AT wgaT IR faer g YT AT
TRIETE 907 dde¢d Hg<dTd g ATLATd el HIgeAH 1 THTS TREdHTaT Hgwd faol 372,
=T welT gAmETTr Fell THETeTr a8 FT ATIeAT FEATATS ATTATT AN FeT e
HHTSTAA e T&T LI AIGATT TESA Sael AT TN AT SAT dabT Aga AT
THTSTT ATFEATT ATt SAT=a1 grara a1 fHeareft e bt AT Araedr Fra=t
ST ITSAT TS .

THTS IO Aigd o TR AT Ageare oy HIeAT TSl aem=ar
TG>T ARAATT FIZATHT THTTAY el ZId. ATLATSAT TATAT AT A HigeAie
AT Aged ol ANTEIA (el 3T, IATAT [AHTETT ST q T AlgA T NG (el
A U F1F Fd TaIET fUe07 °q e BEr o\ g T '
FEUAEST H9IY FET ARMAT THISTT AFUTAT 4T dTee TAT 98 FO0ATT

Afgar=t e qgaqt T arg amTie JoT wurde gaa forsomET g

T FIATEATAT AETaqUl TRaY FIH FEd AT FHIATEAT TAE AT FeAT 377g
TS TSTh1T AR BT SIedT FaT=a1 ATeHTqA SHTSITA e A
AT A@BT ATTAT g AT TR AATIEA Teaal [earaat ATaredm
FTE TAT ¢TI ATATITERE HEa Ul (H01 STHATAT FOITE IT HigeAT Taholel
farsTr 9T AT g

1. TSRS AGAT=AT HIATAT SETAT =0T
2. THTS GO ATt TIHHT STETE0r

Thea :

1. THTS T S AT=AT F1ATHS =T a1 SA1eer e,

2. < giAterd AigaaTa wIEaT AT .
TLTTeT gt

TEQT HTEIATATST YA T2 T2F HhadT=T aT9< HIudTd AT .

1. g R e 9
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AT TATST AT ATeATHT ST

HETA SATTOT ATTTAT GHILTAT AT ATHRILGT T 1T (9 Zraft . fo=am |Jem=e AT Iet qarem=r
AT -

It ATfeed fawmaa sgETadT fAgdT TRit= 7ga g7 915 BId.

fef-

2 v gfgam &t grdt sufHue werdie us =5 faght e AT steas S,

qq FgurTaTS:-

AT IF TATHT 8 FeUA ARUTATEAT M@ ST T 20 §q atgorarsdt 729 s forfger
AMed. ATHT GAAATAT TTSUIT &f TAAT BT TATAT STAT 3. AT HSATT IT60T Hi=rd, TAT, AT
AW, YL T I, AIGHT &1 AT ATIeTT FIATIH AT A . ATHS THTS LTIAAT TS5
qd TS -

Tt ATOTET=AT ZEATAT SATAVITY SHEITHT TAAT H3d AT AT TAGITE 300 T 2. AT
SASNT=AT ATETHTIT THTSTT STASTNAT e AT HTH T STATATS AT el AT, H TRTETS o
THIETE o T AZRIYTT Hd TATHES Ied@d 1 g Thrared 250 & UHor q= forfger sed
qiedt §q FATAET FgUA (d=aThe qTieel ST qhled ATIeTT SEdTd Sfeld Sar=aT ST I ool
THA SATEATICH ST AT T AT AT I FSAT 2t TTSTHIAT (STSITaTs, Frasraren aSvqmHed
NECICIRESICIER

T AT AT TR Mg TF AT [RUET s A AT Hqed I8 TSAT qed
SemaTs gt FH T=74T ARl T [T AIATel A=A T8 Jqarg =t g Semars=ar
FATHS TR BId.

AEIO qICETS -
AT FTHTST STTUITETST ST TOTTAT AT ATLTATS Uk TS sy BT greft A SIraet Trsam=m

qATET HAATITEA ToheeaT foheedT a&d ITaar=aT ST arerarsl ad1e Hedl, aRmEE«T aqdrH
ALSIET aht fREdfaad a1g AnTel 99 Agrrgrar JErsAT =earsd #ar F g6/9q Jr=0 FeqqT

Mz,
SIERICIERACE e

F(caTd ATTSATAT AT AqcaT=T el Aigershgd =Amar Aol AT Fgorel aRTars gioa
. ATAT FOMGTIOT T FTOGTIVT T4 q ATg THAT0 F FAA S ATARTATH THIF Fed AT
AT TSATT G AT T FHTETT BId AT STRMAT TS @A, SN AT ATALTEr ATt
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TZTETET ARTUTAT STEATGATHT HEET AT AT AT AT Feft oy, sfgeararsr sraear

TISATA TATALOT T STAHETIOT ATHTST FETIOT HSTT AT AR F STAS T ATHTST HTAT FHTH el
AT TFT WL AT ST a+F T TATHT AT FLO JTHE ATAGATATET FHT ATGATITS AT el 38
AGATETS TH IAH TATHT SICAT. FEQAT ITeT HEICHT T Fad TARE FeAT ATAILEL A

ARAATT AT TEHAWT HATAT AT TS (A ST, HETeHT Tieft =37 F1ATd AT g9 7 el

AT GIST ATGTATTT AT SAAT ATHS ATAT TETETH TO7 STETTET AT,
AT g -

AT =T T TPATh TEET ATHEAT T 9+ & T TgreAT Trefisii=ar
TAT T ARATT et GTed qgedl A= HF ITgd 3T TS9=4T Teedl Algar T T2
AT AT FeAT AT FgedTd THIS] AT GO AT A9 ANEE g9 Ageald e,
arfaiars wer St freqom= arer wifawe g Arfasiars $of TET dead S quaTd feraorr=t
I Togdl J58T HETHT Fel TTT el ETer Iigefl oTesT T Fefl I AT FTaTdie fETerorrer gromeT
e e wigaT faferT Moa Tegdt @THe AT SAAar Bl AT STIeT Tet Jrfa=iars B
T ATATET T AT F2reqor faer 7 fo=it forfersT o T\ Fefl TR ST THITT &2re gia
FHATATET F SITHIAT el frer0r Iuams 19 Jriasiars §o A1 9% 5ad Sq:ar 4 a9aqHrar
AT ST AT qATAT TITTS FeAT BT FAeAord ATf=aredt (@R JaedTe s TqF qeA (AT
foreroT=T Heft T e

HRATEATHT TgUH FHH Fd ATqET AT AEHE A9 T J0ATT AT 07 SAqeAT
FAATITEA AT §T FLT FedT AT, UdT THIETE U AT THTS ITF 2IcAT AR =T
T F Tt frEer 9Edt qTgd WRATd IR Aed ey A ARardid g ard fagaEr
TreaTaTer U ST FETAHT ST 9T T . ATCAT AHRGH I3d AT a AT THaT T TS0
THIUTeaE HeT ATEaT Ha" ATar=1 66T TITI9 Fefl a8 argadt JT TAT G5 AT Fel 3T

T T A2 FeAl FTATEgaT AT BT ST FTOUhAT @A A€ FAT ST ST AT
fAe:-

AT TREdATT Afgai= TEE T Agcdre FIE0 GHTS=AT ST ET8T At arqe
T FAT AT TATTAT FoT.ATATAATE ol TTATEEAT TATHT I8 FLOATT (BIATHT AT Fet T T THTS
qaad gEgA AT, J9T=AT FaTasadedTd Al [®Ui=aT @ramdar @ial dEda aar & g
FIeTaTs AT it A7 AT A ARAT IRATT 2l AdedT ST SIedT FHTSTSAT
T AgaT=l THET I qIS( 3lg. AT J9T=AT HHaq AT HigAT Hgear=l qrHHT 9% aIIed
e, AHTSITATS ST STEAFT TTATIERAT T HEAT SHAEAAT AT TaT @0 T ag . q qHrsr
TREdT TEA AT A0 3. A AT HigATHT IeAT 9F IT@ae g SAT AT JobT i
AT T AT ZTAT Bt = g7 H Teraredt 907 1% 9ISt g q9mdie Ffq Agear=t a Iag+ 1

AT STOTAT TEIAIETAT 5 HigdT [ES T gia Sgd d Sqet e J@ae I qed

AFATAT T80T ATgd. T AT q9Tsr TRadaT=aT iarard agHT =JaqaT e,
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1)zfaeT® F e § HigaAT Aerchrwu-2t. AHAT ITa¥-AaeEad! T FT.
2)101 IS HGAT IT. ATLET Fdl- AT THTeH AT

3) =t. gRIfoT arae, &t foreror=h area.

4) Tt B, AT Hereiwor: aHET ST 39T,

5) FHS ANET F 3L, & ABASIAT ATEATA.

6) FHS ANEd T AL, BT ABASIAT ATEAT.
7) TETE, STREATE, HERIOit aTETs, fiegry, 1975.
8)zeTre
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Abstract-
In today’s modern marketing practices there are seven elements of marketing mix
such as product, price, place, promotion, people, process and physical evidence. Out of
the seven elements of marketing mix promotion mix play important role the sales
promotion of the products and services. The elements of promotion mix include
advertisement, public relations, personal selling and salesmanship and publicity. The
advertisement is a popular and significant source of sales promotion of the products and
services. In the global and competitive world there are various types of advertisement
media available such as print media, mail advertisement, radio advertisement, television
advertisement, outdoor advertisement, film advertisement, social media advertisement.
The youth are preferring television for entertainment and youth watch television
advertisements. The aim of this research paper is to study the changes in lifestyle of
youth after watching television advertisement.
Keywords: Promotion, Television Advertisement, Youth, lifestyle.
Introduction
Television advertisement play important role in sale promotion of the products and services. The television
shows various programmes such as movies, music, cartoon, comedy shows, news, reality shows etc. and
they are shows advertisement in the programmes. The convenience products, shopping products, specialty
products, unsought products and services advertisement shows through television. The youth can prefer
watching advertisements on the television.
Statement of The Problem
The television advertisement is an important tool of sales promotion. Basically youth are preferred
watching advertisement on television. After the considering overall situation researcher has indentified the
problem as — what are the changes in lifestyle of youth after watching television advertisement?
Objective of the Study:
The objective of this research paper is to study the demographic profile and changes in lifestyle of youth
after watching television advertisement.
Hypotheses of The Study
Ho: There are no changes in lifestyle of youth after watching television advertisement
H;: There are changes in lifestyle of youth after watching television advertisement
Research Methodology: The researcher has been used convenience sampling method for selecting
sample of youth in Kolhapur city. The national youth policy gives definition of youth age group of
between 15 years and 34 years. Researcher has collected data from 40 youth from Kolhapur city which
watching advertisements of products and services on television.
Analysis and Interpretation of Data Demographic Profile

Table-1.1
Sr. No. Tables Figures
No of
Age Respondents % m1. 15to 19 year
1. 15to 19 years 9 22.5
2. 20 to 24 years. 27 67.5 H2.20to 24 years
3. 25 to 29 years 1 2.5 3.25t0 29 years
4.30to 34 Years 3 7.5
®4.30to 34 Yeary
Total 40 100
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No of
Gender Respondents %
1. Male 17 42.5
2 2. Female 23 57.5
Total 40 100
. No of 1.
Marital Status Respondents % Madme
1. Married 2 5 5%
3 2.
2. Unmarried 38 95 Unmar
ried
95%
Total 40 100
. . No of
Religion Respondents %
1. Hindu 32 80 = 1. Hindu
2. Muslim 1 2.5 = 2. Muslim
4 3. Jain 5 12.5 ® 3. Jain
4. Buddh 1 2.5 = 4. Buddh
5. Christian 1 2.5 = 3. Christian
Total 40 100
. No of
Occupation Respondents %
1.Student 36 90 = 1.Student
5 2. Employed 1 2.5 =2. Employed
4. Farmer 1 2.5 = 4. Farmer
6. Profession 2 5 m 6. Profession
Total 40 100
Monthl.y Ir.lcome of No of % 21, Below
Family in Rs. Respondents Rs.1,00,000
1. Below Rs.1,00,000 20 50 m2. Rs. 1,00,001
to Rs.2,00, 000
2. Rs. 1,00,001 to 11 275 m3. RS.2.00.001
6 Rs.2,00, 000 to Rs.3. 00,000
3.Rs.2,00,001 to Rs.3, ) s 4. Above Rs.3,
00,000 00.000
4. Above ¥ (blank)
Rs.3, 00,000 7 17.5
Total 40 100
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(Source: Field Survey)

It is necessary to understand the demographic profile of the youth. The demographic profile of youth are
affecting on behaviour of rural youth. Above tables and figures shows demographic profile of youth. Its
include age, gender, marital status, religion, occupation and monthly income of family. It was observed
that the majority respondent’s age group is 20 years to 24 years. The percentages of female respondents are
58% and male respondents are 42%. It was revealed that 95% youth are unmarried and only 5% youth
respondents are married. It was observed that 80% respondents are from Hindu religion. The majority
(90%) of the total respondents are students. The 50% respondents’ family monthly income is below
Rs.100000 and 27.50% respondents family monthly income is Rs. 100000 to Rs. 200000.

Changes in lifestyle of youth after watching television advertisement

Table-1.2
Sr. No. Components 1 2 3 Total | Mean SD
1 Education 14 24 2 40 1.7 0.564
35% 60% 5% 100%
2 Speaking style 7 25 8 40 2.03 0.62
17.5% | 62.5% 20% 100%
3 Learning language 6 26 8 40 2.05 0.597
15% 65% 20% 100
4 Buying behaviour 4 19 17 40 233 0.656
10% 47.5% | 42.5% | 100%
5 Dressing style 7 19 14 40 2.18 0.712
17.5% | 47.5% 35% 100%
6 Tradition and culture values 8 24 8 40 2.00 0.641
20% 60% 20% 100%
7 Eating habits 10 20 10 40 2.00 0.716
25% 50% 25% 100%
8 Investment behaviour 15 21 4 40 1.73 0.64
37.5% | 52.5% 10% 100%
9 Savings habit 18 14 8 40 1.75 0.776
45% 35% 20% 100%
10 Innovation and new technology 3 20 17 40 2.35 0.622
7.5% 50% 42.5% | 100%
11 Knowledge about environment 3 24 13 40 2.25 0.588
7.5% 60% 32.5% | 100%
12 Public welfare awareness 5 25 10 40 2.13 0.607
12.5% | 62.5% 25% 100%
13 Political information 6 20 14 40 2.2 0.687
15% 50% 35% 100%
14 Employment opportunities 4 26 10 40 2.15 0.58
10% 65% 25% 100%
(1. No Changes, 2. Normal Changes, 3. High changes)
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(Source: Field Survey)

Above table shows changes in lifestyle of youth after watch the television advertisement. It was observed
that the majority changes in the innovation and new technology because mean of this component is very
high that is 2.35. It was also reveals that the maximum respondents give responses for normal and high
changes in the lifestyle of youth after watching television advertisement.
Hypothesis Testing —
As per objectives of the research paper, researcher has formed following hypothesis:-

Ho: There are no changes in lifestyle of youth after watching television advertisement

H;: There are changes in lifestyle of youth after watching television advertisement
Researcher has used one sample T test for this hypothesis testing. One sample T test is used whether the
mean of single variable is different from specific constant. In this hypothesis Changes in lifestyle of youth
after watching television advertisement is a single variable so one sample T test is useful to test this
hypothesis.

Table-1.3
One-Sample T Test
Test Value = 1
Table Value Sig. (2- Mean 95% Confidenge Interval of] Result
(‘t’ Value) df tailed) Difference the Diff.
(‘p’Value) Lower Upper
Changes in lifestyle of
youth after watching 18.805 13 .000 1.06214 9401 1.1842 | Reject Hy
television advertisement

(Source: Field Survey)
Above table shows that one sample t test for testing this hypothesis. As per the Changes in lifestyle of
youth after watching television advertisement score above 1 has been considered as normal and high
changes in the lifestyle of youth so the test value 1 has been used. It shows that the ‘p’ values for Changes
in lifestyle of youth after watching television advertisement is 0.000, which is less than the significant
value i.e. 0.05 (‘p’ value < 0.05). So reject the null hypothesis and alternative hypothesis is accepted. It
was found there are normal and high Changes in lifestyle of youth after watching television advertisement
Conclusion
It was conclude that there are changes in education, speaking style, learning language, buying
behaviour, dressing style, tradition and culture values, eating habits, investment behaviour, saving habit,
innovation and new technology, knowledge about environment, public awareness, political information
and employment opportunities on youth after watching television advertisement. This research paper has
concludes that there are normal and high changes in lifestyle of youth after watching television
advertisement.
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Abstract:-

India is a traditional country and Role of the women in India mostly is household and limited to domestic issues. Now a day’s women are
working in various sectors but working women’s are facing so many problems. The present study undertakes to know the problems of Indian
working women. Now a day in India the role of women in our society has been tremendously changed. Women can be seen on higher post in
various sectors. Women are making a tremendous contribution in each sector. Then also, the women are the center and foundation of the
social and cultural life of the family. In family not only men are considered as bread earner. In today’s scenario economical support is given
by Indian women to their family member. The present study is undertaken to identify challenges & problems faced by women workers and
the trends of women employment in India.

Key words- Women, trends, problems, organized sector.

1. INTRODUCTION:-

Indian society is male dominating society. In olden days man was considered as breadwinner and women was consider as home maker but
today everything was changed both men and women have equal responsibility in work and family. In India man do not share household daily
work. It is a woman who do the household work like cooking, cleaning the house, wash the cloths, get ready to children for school and
college etc. so the major burden is on the women. Along with this some women’s are working outside the home to rude the economic burden
on family. While working outside the home women’s are facing so many problems this problems is social problem, workplace problem and
family problems etc. The present research is undertaken know the major problems faced by working women in India and the trends of
women employment in India.

2. REVIEW OF LITERATURE-

1. Azadeh Barati, Rooh Ollah Arab, Seyed Saadat Masoumi- has studied on Challenges and Problems Faced by Women Workers in India.
The main objective of their study is to identify the factors preventing women employees from aspiring for higher post and Challenges &
problems faced by women workers and to clear main problems of working women. They observed that mental harassment, Sexual
harassment, Discrimination at Workplace, Workplace Adjustment, Job insecurity these are the major problems faced by the working
women’s in India. They conclude that Traditionally people think that men should only work and gain money and women should work as
house hold, but The financial demands on the Indian families are increasing that’s why women also should company in gaining income for
families. Therefore a fundamental change is required in attitudes of employees, family members and public.

2. Dr. Kamini B. Dashora (2013) has studied on Problems Faced by Working Women in India. He stated that Sexual harassment has now
become a major social problem with the widespread entry of women in to the labor force. He also observed that mental harassment is also
major problem faced by the working women’s. Discrimination at Workplace, Safety of Working Women While Traveling is also the major
problem faced by working women. He concludes that A fundamental change is required in the attitudes of the employers, policy makers,

family members and other relatives and the public at large.
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3. Manju (2017) has studied on Women in unorganized sector - Problems & issues in India. The main objective of the study is to analyze the
problem faced by women workers in unorganized sector and to define the different categories of women workers in India. He observes
categories women workers as Rag pickers, Domestic workers, Coolies, Vendors, Beauticians, Construction labourers, Garment workers etc.
he state that Lack of education, Insufficient skill & knowledge, Exploitation of the female labour, Insecure job, Non sympathy attitude of
employer, Extreme work pressure, Irregular wages payment, Wage discrimination, Seasonal employment, Physical problems etc are the
problems of women worker in unorganized sector.
3. STATEMENT OF PROBLEM:-
Indian society is male dominating society. In olden days man was considered as breadwinner and women was consider as home maker but
today everything was changed both men and women have equal responsibility in work and family. In India man do not share household daily
work. It is a woman who do the household work like cooking, cleaning the house, wash the cloths, get ready to children for school and
college etc. so the major burden is on the women. Along with this some women’s are working outside the home to rude the economic burden
on family. But the women’s are facing so many problems while working in organized sector. Considering overall situation of women worker
in India the researcher has come towards following investigative questions-
1. What problems are faced by women workers in organized sector?
2. What is the trend of women employment in India?
4. OBJECTIVES OF THE STUDY:-
1. To know the problems faced by working women’s of organized sector in India.
2. To know the trends of women employment in India.
5.METHODOLOGY: -
Data collection: - For the present study researcher has used secondary source of data. It includes books, journals, magazines, internet
websites, research papers and NSSO report etc.
Parameters: - 1. Trends in women employment 2. Problems faced by working women
6. TRENDS IN WOMEN EMPLOYMENT:-
Table No. 1
WOMEN EMPLOYMENT IN ORGANIZED SECTOR

(Figures in Thousands)

Year Public sector Private sector total
women total % of women total % of women total % of
women women women

1995 | 2600.4 19466.3 13.4 1627.5 8058.5 20.2 4227.9 27524.7 154
2000 | 2857.0 19313.7 14.8 2065.8 8646.0 23.9 4922.8 27959.7 17.6
2005 | 2921.0 18006.6 16.2 2095.3 8452.3 24.8 5016.2 26458.6 19.0
2010 | 3196.0 17862.0 17.9 2662.5 10846.0 24.5 5858.6 28708.0 20.4
2011 | 3171.0 17548.0 18.1 2783.0 11452.0 24.3 5954.0 28999.0 20.5

(Source: various rounds of NSSO data)
From the above table it was observed that in the year 1995 13.4% women are employed in public sector, 20.2% are employed in private
sector and total 15.4% women are employed. In the year 2000, 14.8% women are employed in public sector, 23.9% are employed in private
sector and total 17.6% women are employed. In the year 2005, 16.2% women are employed in public sector, 24.8% employed in private
sector and total 19.0% women are employed. In the year 2010, 17.9 % women are employed in public sector, 24.5% women are employed in
private sector and total 20.4% women are employed. In the 2011, 18.1% women employed in public sector, 24.3% employed in private
sector and total 20.5% women are employed. So, from the above table it was found that women employment in India increasing year by year
but it is not rapidly increasing because working women are facing so many problems which is discussed as bellows.
7. PROBLEMS FACED BY THE WORKING WOMEN:-
1. Acceptance as Working Professionals:-Most Indian men are not accepting women as work professional. Women’s are also capable of
working with them, shoulder to shoulder, in any field or professional sphere. They still visualize women as household.
2. Respect at workplace: - Indian working women do not get the respect from their male colleagues in the workplace. Boss and supervisors

are not giving the respects to the working women that is also one the problem faced by the working women.
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3. Narrow approach towards women:- while promoting women and giving additional responsibility women are ignored or look towards
women as household. They are expected to return home at a certain time, cook, clean and take care of family affairs.

4. Business tour not Acceptable:-One of the problems faced by married working women is that they cannot travel or go on tours without
having to answer uncomfortable questions by most of their friends and family. So they cannot be promoted on the higher post. This is also
one of the problem faced by the married working women in India.

5. Wage discrimination:- wage discrimination or unequal pay is also one of the problem faced by the working women. Now a day’s also
some company’s not giving equal wage to men and women workers. Most wage discrimination is found in unorganized sector especially in
agricultural labour.

6. not giving professional education to women:- in India women/ girl is consider the others asset or property after the marriage she go the
others home so the parents are not ready to give girl the professional education and they don’t want to make more expenses on girls
education.

7. Discrimination at Workplace: - Indian women still face blatant discrimination at their workplaces. A major problem faced by the
working women is sexual harassment at the work place. Further, women employees working in night shift are more vulnerable to such
incidents. For example- Nurses.

8. Domestic Violence:- is also one of the problems faced by working women in india. Wamen face the violence by husband, father, brother,
and uncles in their homes. They are not ready to send women outside the home for work.

9. Lack of Family Support: - Lack of proper family support is another issue that working women suffers. Family doesn’t support women to
leave the household work and go to office. They also resist for women working till late in office this affects on the performance of the
women and this also affects their promotion.

10. Insufficient Maternity Leaves: - as per maternity benefit act 1961 women are entitled to receive payment of maternity benefit at the rate
of average daily wages for a total period of 12 weeks. But in actual practice employers give insufficient maternity leave. This not only affects
the performance of women employees at work, but is also detrimental to their personal lives.

11. Other problems:- night shift, working conditions, working hours, non availability of creéches facility, mental harassment, workplace
adjustment etc. also the problems faced by working women’s.

8. CONCLUSION:-

India is a traditional country and Role of the women in India mostly is household and limited to domestic issues. But now a day’s women are
working in various sectors. Role of women in our society has been tremendously changed. Women can be seen on higher post in various
sectors. Women are making a tremendous contribution in each sector. Then also, the women are the center and foundation of the social and
cultural life of the family. In family not only men are considered as bread earner. In today’s scenario economical support is given by Indian
women to their family member. While working outside the home women’s are facing so many problems this problems is social problem,
workplace problem and family problems etc.

From the study it was found that trends of women employment was increased but it was not a rapid change. In the year 1995 total women
employment was 15.5% and in the year 2011 it was increased up to 20.5%. So this trend is not satisfactory because the working women are
facing so many problems like Acceptance as Working Professionals, Respect at workplace, Narrow approach towards women, Business tour
not Acceptable, Wage discrimination, not giving professional education to women, Lack of Family Support, Insufficient Maternity Leaves
and other problems are also faced by the working women. So for increasing employment of women it was necessary to take awareness
programme in society towards women education and employment. It was also necessary to change attitudes of society towards women.
Government should also take the awareness programme and make strong laws towards women harassment. Traditionally people think that
men should only work and gain money and women should work as house hold, but due to the inflation it is not possible only to the men to
shoulder the financial demand of family that’s why women also work and economical support is given by Indian women to their family
member. Therefore a fundamental change is required in attitudes of employees, government, society family members and public towards the
working women. It was also necessary to make strict laws for women harassment at work place.
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Lucy in Disgrace: Restructuring the Socio-
Ecological Role of Women in the Context of Post
Apartheid South Africa

Ms. Supriya Mohan Patil and Dr. Shruti Joshi
Assistant Professor, Vivekanand College (Autonomous), Kolhapur, Maharashtra, India

Abstract: The present research article has selected J. M. Coetzee’s Booker prize winner novel Disgrace and
analysed it in the light of Ecofeminism. This novel has been criticised in both positive and negative way by
many renowned critics. Chinua Achebe too has criticised it for the incident of Lucy’s rape and her response
to the event. The present research article tries to explore the very aspect of the novel but with a different
concern. The character of Lucy shows some tremendous environmental sensitivities which shine stronger
against the background of the region where and the historical time when the novel happens. The decisions
Lucy takes and the extraordinary strength she projects may seem unbelievable but they never sound fake.
That is the charm of Coetzee’s strong characterization. The present article after having discussed the
theoretical perspective that is to be used for the enquiry, analyses the character of Lucy exploring her natural
instincts towards nature and her revolutionary stand towards the community.

Keywords: Ecofeminism, environmental concern, apartheid system, post-apartheid South Africa, rape

L. INTRODUCTION
“Women have no land.”- Virginia Woolf

Geoffrey Dyer while reviewing Disgrace wrote in Sunday Telegram that, “The journey to a heart of narrative darkness
has become a safe literary destination, almost a cliché. Disgrace goes beyond this to explore the furthest reaches of what
it means to be human; it is at the frontier of world literature” (Blurb of Disgrace). J. M. Coetzee, the leading South African
writer, was awarded Nobel Prize in literature in 2003 and he won the Booker prize twice; in 1983 for Life and Times of
Michael K and in 1999 for Disgrace. Disgrace is Coetzee’s most discussed and reviewed novel. It moves around the life
of the English Professor David Lurie, a divorcee with an active sex life. It is genuinely rooted in the setting of South
Africa, transforming from apartheid to a post-apartheid country. Lucy is Lurie’s daughter. She herself deconstructs many
conventional discourses about gender, marriage, family, rape and trauma. The present research article tries to explore the
character of Lucy in the light of Ecofeminism and in the context of the changing power structures in South Africa.

1.1 Socio-Ecological System

Socio-Ecological systems explain the relationship between the human society and nature. The human element in it refers
to economical, technological, political and cultural actions of people whereas the Ecological element refers to the
biosphere (region) where the life develops. Initially these two components were supposed to be separate from each other
but soon their interdependence was acknowledged and registered. Socio-Ecological Systems were the concretization of
the intersection between the social and ecological systems. The following figure 1 explains the workings of social and
ecological systems and their subsystems.

In the context of the present research article the ecological system is the urban and rural parts of South Africa and the
social system is the South African society which is transforming from the apartheid to the post-apartheid psyche. The
power structure in the society depicted in the novel is changing. Earlier it is dominated by White people and later it was
taken by black people. Socio-ecological system itself is a complex, non-linear and unpredictable phenomenon. In the
context of the novel it becomes even more complex.
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Figure 1: Adopted from the web page entitled “Brief: Complex Socio Ecological System” on the web portal of
UCDAVIS School of Education
complex-social-ecological-systems)

1.2 Post-Apartheid South Africa

Encyclopaedia Britannica defines apartheid as:

(Afrikaans: “apartness”) policy that governed relations between South Africa’s white minority and nonwhite majority for
much of the latter half of the 20th century, sanctioning racial segregation and political and
economic discrimination against nonwhites.

This racial and colour discrimination was practiced even before 1948; but it was extended by the then ruling National
party and was named ‘apartheid’. Its implementation was called ‘separate development’. The later Population
Registration Act 1950 officially segregated the South African Society into four groups: Bantu (black Africans), Coloured
(mixed race), White and Asians (Indians and Pakistani). It was a brutal way of establishing white supremacy and
warranting the exploitation of non-white population, especially the Black Africans.

With Nelson Mandela’s electoral victory in 1994 the apartheid system was demolished. It marked a political upheaval.
80% of the South African population was Black and only 9% were white. This transition from apartheid to a more
democratic nation was not a peaceful one. Disgrace (1999) presents the dilemma of white people in the post-apartheid
South Africa, the central character David Lurie is a White African, living and working in Cape Town who later leaves
the city and comes to live with his only daughter Lucy who is trying to establish herself as a peasant in the society of
Salem of Eastern Cape.

1.3 Ecofeminism

Ecofeminism is also called Ecological Feminism. It’s a branch of Feminism which proposes some principles that explore
the relation between women and nature. Francoise d’Eaunbonne coined the term, Ecofeminism in 1974. The central idea
was to connect gender equality with commitment to the nature. Women and nature both are vulnerable and so, prone to
exploitation in the patriarchal society. They bring to notice how social norms are maintained to dominate women and
nature. It tries to draw parallels between the oppression of land and the oppression of women. It goes beyond showing
the comodification of both women and nature; but also sees men as curators of culture and women as the curators of
nature. This ultimately explains how men dominate women and human beings dominate nature. Ecofeminism claims
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respect for both nature and women. In its initial phase, Ecofeminism was very radical. According to them, capitalism and
western patriarchal human society has harmed nature irreversibly. This split between the nature and culture can only be
healed by the feminist instinct for nature. Later feminists made it clear that women relate to nature not because they are
feminine but because they are similarly oppressed by male dominated society like nature is.

Gaard and Guren (2011) in their paper “Ecofeminism: Towards Global Justice and Planetary Health” state that
Ecofeminism dismantles and strongly opposes the mechanistic materialist view of the universe, intrinsic need of
capitalism for exploitation of nature, patriarchal domination in the human society, power domination ethics at the political
front. The present article tries to analyse the character of Lucy from this point of view.

1.4 Analysis of the Character of Lucy

Lucy deconstructs the conventional discourse of fundamental elements of gender, human relationships, family, parent-
child bond and that of rape. The central character and the focaliser of the novel is David Luri. He represents the very title
of the novel. But Lucy stands very strong against and besides him. She fulfils all dictums of Ecofeminist character. On
one hand we have David Luri who thinks in an insulting manner, “A woman’s beauty does not belong to her alone. It is
part of the bounty she brings into the world. She has a duty to share it” (16). On the other hand, there stands Lucy who
owns five hectares of land in Salem; toils most of the land; grows flowers and vegetables there; sells them in the local
market where most of the customers know her by her name. In doing all these things she defies David’s version of
feminine beauty and creates her own beautiful world with “Five hectares of land, most of it arable, a wind pump, stables
and outbuildings, and a low sprawling farmhouse painted yellow” (59).

Lucy falls in love with the land and stays there forever. She says she wants to toil it ‘properly’. With wealthy parents
living in cities, she would have led a luxurious life in the urban parts of Africa but instead she chooses this; being a
peasant. It gets reflected through her way of living that Lucy does not approve living in materialist luxury. Instead, she is
a minimalist and lives, in a way a eco-friendly life. Luri imagines how did it happen that they raised a girl like Lucy,
“Dogs and a gun; bread in the oven and a crop in the earth. Curious that he and her mother, cityfolks, intellectuals, should
have produced this throwback, this sturdy young settler...perhaps history has the largest share” (60-61). Lucy is a product
of the transition period of South Africa. She has a depth of sentiments and thoughts and she knows her responsibilities.
Lucy shows her feminine sensitivity through the profession she has chosen, the dogs she has at home, the way she helps
Bev Shaw to run a shelter for abandoned dogs. Her environmental concerns are overtly stated in the novel like her
instruction to Luri not to waste water or contaminate the septic tank. Still Lucy is a very dynamic character. We cannot
wrap her into a definite description.

On one hand, there are evidences of her feminine instincts towards nature and society and on the other hand, she shows
tremendous strength and patience while witnessing and responding to the revolution happening in the contemporary South
Africa. She is not a cisgender person. Her sexual orientation is that of a lesbian. She states her individuality on all fronts
of life. She had a companion called Helena who was living with her in Salem who has recently left her. She thinks she
has built a place for herself in the community of Salem. Her relationship and communication with her father David Luri
has a very rational base. She knows what has happened in Cape Town and she does not judge him on that basis. But she
is also now dragged emotionally towards him. After being raped, when Luri tells her to leave the place and get settled in
some city where things will be much easier, she refuses to do so. She decides not to run away defeated but to stay and
face the situations.

It is not an easy task to nurture nature in the capitalist society. Lucy knows it very well. So she not only becomes a true
farmer but she takes care that she handles the professional side of it very well. So, her agricultural activities are practical
and keep her going. This shows her environmental and societal aspect of her personality. But the real alchemy is the way
she responds to the rape that happens to her. Many renowned literary personalities like Chinua Achebe have criticised
Disgrace for this part of the novel.

1.5 Deconstructing the Discourse of Rape

In post-apartheid South Africa, a movement called Circulation of wealth broke out; according to which in apartheid
system White people enjoyed wealth and luxury. In post-apartheid system the wealth should be circulated among the
black people so that they too get to enjoy the same. So, white people were being robbed throughout the country. White
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women too were counted among ‘things’ that were robbed. The White oppressed the African land first. In the post-
apartheid period this oppression was answered back through the oppression and exploitation of the White women and the
landed property by the black. Lucy’s rape and assault is a part of this bounce-back.

Lucy and Luri are attacked by three black people. They are robbed of valuable things and their car but above all, Lucy
is raped by them. They file a complaint but for their car. Lucy refuses to file a complaint of the rape. David asks her again
and again why she is not filling a complaint against the rapists. She finally tells him what stuns her more in the rape is
the hatred involved. She does not see the rape as a crime against her as an individual. She interprets it with reference to
the changing power structures in the country. For her, the act of being raped is like paying tax for staying back. Not only
this, but when she comes to know that she is pregnant from the rape, she decides to raise the baby who will give her a
footing into the community she was trying to be a part of.

Through an Ecofeminist perspective, we can say that, Lucy performs the role of a curator. She is conserving her womb
and ultimately safe-guarding her right to decide whether to give birth or not to the child growing in her womb. To do that
she decides to marry Petrus, once her tenant and now her neighbour of her father’s age. She explains her decision to Luri:
Objectively | am a woman alone. I have no brothers. I have a father but he is far away and anyhow powerless in the terms
that matter here. To whom can I turn for patronage? ... Petrus may not be a big man but he is big enough for someone
small like me. And at least I know Petrus. I have no illusions about him. (204)

She calls the child “child of the earth (216). When David asks her whether she will be able to love the child, she answers,
“Love will grow- one can trust Mother Nature for that. I am determined to be a good mother, David. A good mother and
a good person. You should try to be a good person too.” (216).

II. CONCLUSION

Lucy shines brighter by the end of the novel against the disgraceful life of David Luri with his confinement to Eros. Even
in the toughest life conditions Lucy takes the charge of her own life and takes decision which are in alignment to her own
understanding of life and the world around. The future is not sunshine bright but she does not fail to see the ray of hope.
Lucy, with her asexual cloths and attempt to create a utopian world of her own in the soil of Salem reflects St. Lucy. Even
after being raped she does not want to avenge the culprits. She perceives everything around her in a very saint like manner.
She is sacrificing for the sins she has not committed but she is wise enough to see that she owes a subtle responsibility.
Lucy can be interpreted positively or negatively from Ecofeminist perspective. But the present article feels that Lucy is a
multi-layered and genuine character who chooses to be herself despite many expectations of the readers.

REFERENCES
[1]. Coetzee, J.M. Disgrace, Vintage Books, 1999.
[2]. Gaard, Greta. (2011). Ecofeminism Revisited: Rejecting Essentialism and Re-Placing Species ina Material
Feminist Environmentalism. Feminist Formations, 23 (2). https://doi.org/10.1353%2Fff.2011.0017. Accessed
7 March 2022.
[3]. Britannica, The Editors of Encyclopaedia. "apartheid". Encyclopedia Britannica, 30 Sep. 2021,
https://www.britannica.com/topic/apartheid. Accessed 7 March 2022.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-4673 16
www.ijarsct.co.in



ALRTLLL UL I IOt oy copp—
fragmrgedt w. anygah a2

W
NAAC Reaccredited ‘A
ith OGPA -3.24 (in 3rd cycle)

ISSN : 2281-8848

VIVEK

RESEARCH JOURNAL

A Biannual Peer Reviewed National Journal of Multi-Disciplinary Research Articles

A Special Issue on

Indian Council of
Social Science Research

SPONSORED

feregeo aile e stel A3CR : gon 3il: feon
(st anféca & ultig ai)

March, 2022

Scanned with CamScanner



i
| 53
|
|
|
[
[

yIVEK RESEARCH 1oyp,

or Reviewed Nallonal Jourmnal of MUlti-Disciplir g

A giannual Pe

principal-Vivekanand College, Kolhapur (Aute,
E-mail : edilorvlvakmsomnhjournnl@gnmu,

URNAL SPECIAL ISSUE

MARCH, 2012
f |

/ Rasgy,
Editor in Chief & Publisheq "'!""'-'J-,_I
Dr. R. R. Kumbhar

lfjflll"np,”
Cormm

it e e

R e — —\)
Executive Editor

Dr. P. A. Patil

Vivekanand College, Kolhapur (Autonomous)

E-mail : prabhapatil21@gmail.com

Editorial Board Advisory Boary
r. M. M. Karanjakar Prin. Abhaykumar g4

F[’]rofessor and Head S:GIC;IIVG Chairrnan Unkhe

f Physics r Swami Viveka \
?’ewglli:nandyscmlege. Kolhapur (Autonomous) Kolhapur, nand Shivst .y, Sangy,
Dr. S. M. Joshi Prin. Mrs. Shubhang)
Asst. meesso;] Secretary, 8l Gavag,

f Englis Shri Swami b
gm:nandgCollege. Kolhapur (Autonomous) Kot Vivekanand Shikshar, Sarat,

Dr. K. A. Undale
Asst. Professor
Dept. of Chemistry

Vivekanand College, Kolhapur (Autonomous)

Dr. T. C. Gaupale
Asst. Professor
Dept. of Zoology

Vivekanand College, Kolhapur (Autonomous)

Dr. V. B. Waghmare

Asst. Professor & Head
Dept. of Computer Science

Vivekanand College, Kolhapur (Autonomous)

Dr. S. R. Kattimani
Asst. Professor
Dept. of History

Vivekanand College, Kolhapur (Autonomous)

Dr. A. S. Mahat
Asst. Professor & Head
Dept. of Hindi

Vivekanand College, Kolhapur (Autonomous)

Dr.R. Y. Patil
Asst. Professor
Dept. of Computer Science

Vivekanand College, Kolhapur (Autonomous)

Dr. Pradip Patil
Asst. Professor
Dept. of Marathi

Vivekanand College, Kolhapur (Autonomous)

Dr. Neeta Patil
Librarian

Vivekanand College, Kolhapur (Autonomous)

Prin. Dr. Ashok Karandg
Former J. Secretary (Administes:
Shrl Swami Vivekanand smﬂs.r:;’:ﬁﬂ,

Kolhapur. stha,

Dr. Rajan Gavas
Former Head, Dept. of Marathi,
Shivaji University, Kolhapur,

Dr. D. A. Desali

Former Head,

Dept. of Marathi,

Vivekanand College, Kolhapur [Au{onamws}

Dr. M. S. Jadhav

Former Head,

Dept. of Hindi

Vivekanand College, Kolhapur (Autonomous)

Dr. Namita Khot
Director, Barr, Balasaheb Khardekar
Knowledge Resource Centre, Kolhapur

Scanned with CamScanner

r



s w1Ew R (ICSSRY) e

Y s
O, 2022

fanw 3ilk iy s wpEm: e 3tk fom
[rita wfama & afiiza )

Sfafar dures
g1 3TR% #gra
qUTe® ASd 4G
1. 4lus qu
g1. gYTad! areta
ST Uy urerd

Scanned with CamScanner



Ty

it Q01 ) W R A e a1 g sasra g g e
Qurt € wn el R o e evands W) i aia ) ) ad @ aaan ) gn e A
g e  wr a) wet e Rard g Rar 8 s apa of ag wnrr i e A gt gan
iy
| QT IR it &, S 1 BRULGER- S Y | v e & et i e
gt ol R A A R Y R el rf) Pany Tl gar ol sirshtfaen 6 qera i 3 g |
WA D QR W R AR R AT gt e Tl Rawar 31 g & def F gon 2w i
v g, el Foges srenfoat o e 840 sfaat ], Rrnt wreta s &1 watfirs
S ok Rogt @f } aerfeR, e, wis, wrift, ageld, e, nerd, T, sk, v,
s, TR, MW e, R, gadar, Wi, afsan, e, dor, g oft Foet snfegt
Tt ]
4 1871 7 3ilrsft gggwa & AR bl greey Uere & ded agd WY deTg SiHwtg)
& f5fiaa gga ar st seenfadl & wu 4 gt fovar man o1| yRa & g7 senfaal &t
s=rard st ety fosar man un) wdEar dum A gy wriiedt Feard 3 wgemEt S
Fart @1 ot sreiTa sruRTelt & Avft A w1 T 41| WRA < @ TdFdrar 15 SnTed 1947 frelt
- T S gRY Mt et &7 wera 6t et 31 9 1952 1 GHTH g1 T 1952 a st
| ST & T8 8 STHId HRE THAT ST AT 37 A 31ga SuRielt AT S 0 AR SHS AW
| & 3 fameh weg s T Sfted uar 9 Y A srowielt wge & R O E| e ag ¥
| S ERT i qatie & SR W §7 fanes sonfodt @ omet ot =y o ar sifiyerd @t
&R ruRTefies Wafy &t Wi Sar | '
ARA #2011 &1 SFTUAT & STHR Go Sl 6t omaret 15 F31s 3| e s
Tee & HRU A Hifed sfa I & ol ooy €, s aror 3 1 sroe R e 7 o)
HAT & &R % HRT ¥ FH1fRd 7 81 U & HRO1 37K Sftaq & qenyg gleure’ H @ ff F snwa
g 3 3rgmTieres Sl 8 oS 1d 8| 39 YYSE Bt ol it Ry g &t sea &1 3 ooy oy
@I, gl B Sitfad W@ & fog dsHt, Tafiar, 3 R a1 em o smmfig sfiew o & i
ooy &
qaHT &R J SifRrdr qeres famsf & siaria wfeey # fand & agm Sifda seiter @t
arfec § v foa s e 21 gfera, sfearet, off, fem enfe garer sftaw i & Rifya fear
T g | 3@ A g §  gu siontadl W off g aEr § uRda el & wifyey o o &t
ve1 & forad i, wrdt aftyar, dmra enfe wga wrwreit & ey, IuRI, ST, ST afe
faeneit & mream & griq o sfet @ arafae for fam mn @1 59 o & gRT g ok
YA WG 6T ST B aRifdes ek IRd BT GHRT VAT W51 & | Wegd oies & figes iR
YHq FET b gum ok qum w fafaer sheeafell 3 o few o fu §1 3 it Musafai
BT 7 3TUR h FRaT € |

fafy qures
3T MG "B |

Scanned with CamScanner



" e " MARCH, D ar 1280 Aran

4

gSEARCH JOURNAL

I(“mNM_ it 8 Multi-Disciplinary research journal,

i\

N
y

» ﬂ-ARi‘-"_ 1*‘ rl‘u""“h‘ Hindi & Marathi languages All research papers
' . a ! ll‘\ # R 4 .

™ iy * " lil“ll‘h‘ l“n(‘ s I!\V”;W“rl' rpfnrrpr P

VI s o0 surmal will b ' | by the

7 i &
,‘Ilh 4 ?l‘ ‘ ]
A L ihe

St L qpythepeert
"t

AW commiltee and editorial board. The articles
§ v y
OVIeW committee shall only be published

3 &

8 ':\‘\'N-Pd : 4
AT and Social Sciences.
\ae M - naaemenmcco\mtancylFinancelBusinesslAdministration_
oy ‘- a 2 2
“ (]

e & Education.

W gl Education _
e f;}pnmﬁonﬂnmmahon Technology

istry, Botany, Zoology, Microbiology, Agriculture, Biotechnology

a1 "
L T LY
" manives

..\.tr-qpil!e
. cics, Chem

PRSI
S, qcience
Library Sce

o LBW

Guidelines for Contributors

Aticles <ubmitted for the journal should be original research contributions and

hould not be under consideration for any other pul?hcallon at the same time. A
;eclaration is to be made byf the authqr in the covering letter for that, along with
full contact details with e-mail and mobile number.

The desired length of the research paper should be of maximum 4000 words in
EngiistharathUHindi with an abstract of not more than 75 to 100 words. At least
5 key words and bibliography must be provided for indexing and information
retrieval services.

All the manuscripts should be typed in a single space with 12 point font for
English & 14 point for Marathi & Hindi, on crown size paper with 1 inch margin on
all sides.

Ahard copy of the Marathi/Hindi Articles in ISMDVB_TT Dhruv Font or Shree
Lipi Devratna Font & a hard copy of the English articles in Times New Roman
font in Word format (MS Word) should be sent to the editor. Please send the font
in which you have typed the article in the soft copy. The contributors can e-mail
their articles to editorvivekresearch@gmail.com.

Contributors should bear article review charges of Rs. 500/~ which is not
refundable. The charges may be sent by DD in favour of Editor, Vivek
Research, Journal Payable at Kolhapur.

Scanned with CamScanner



QD 3012 Y STel ISR : <o il fSom
(Rt afder & ulug )

‘ canned with CamScanner



VIVEK RESEARCH JOURNAL SPECIAL ISSUE 21 MARCH, 2022

Akhila, a Nomad: Exploring the Element of Nomadism in Anita Nair’s
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The spirit of man is nomad, his blood Bedouin, and love is the aboriginal tracker on
the faded desert spoor of his lost self; and so I came to live my life not by conscious plan

or prearranged design but as someone following the flight of a bird.
- Lauren Van Der

Abstract

Anita Nair is one of the leading Indian English novelists known for raising many
crucial issues in her novels and making bold statement regarding them. With the publication
of Ladies Coupe (2001) the world of literature started taking note of her. This novel has been
translated in more than 25 languages both regional and international. The novel is a
communion of the central character Akhila with other five women in the ladies coupe of a
train to Kanyakumari. As the novel majorly deals with women characters, it has mostly been
discussed as a feminist novel. Through the major part of the novel Akhila is searching answer
to a question: Can women lead a happy life on their own or they need a male partner? Akhila
finds the answer during the journey to Kanyakumari. The nomadic element appears as the
motif in many of Nair’s novels. In the present novel it becomes even more significant as it
helps to solve the question in the mind of Akhila. The present research article tries to explore

the character of Akhila and appreciate the nomad in her.

Key Words: Nomad, nomadic, nomadicism, patriarchy, escape, wandering.
Introduction:

Ladies Coupe 1s Anita Nair’s most famous and well acclaimed novel. It was published
in 2001 and it placed Nair among the leading Indian English novelists. The novel has been

received in a very well manner all around the world. Still it has mostly been critically

Vivek Research Journal- A National Multi-disciplinary Peer Reviewed Bi-annual Journal Page 251



VIVEK RESEARCH JOURNAL SPECIAL ISSUE 21 MARCH, 2022 ISSN : 2581-8848

discussed as a feminist novel. But it stands apart from the run of women’s novels. The

present research article tries to explore the element of Nomadism.
Anita Nair

Anita Nair is mostly discussed as a feminist writer who writes about women and their
problems. She is sometimes called a regional novelist as she is among the few Indian English
writers who brought the colours of South India especially Kerala into fiction. M. K. Naik
while defining Nair’s place in Indian English literature states, “Anita Nair’s first novel, The
Better Man (1999), is a welcome change from the hackneyed East-West encounter theme. It
is perhaps, the only novel written by a woman which is not about an Indian woman; nor is it
freely peppered with incest.” (98) Her novels have been translated into around twenty five
languages; both regional and international. She received Kerala Sahitya Akademi Award in
2012. She has also been honoured with Arch of Excellence Award by the All India
Achievers’ Conference, New Delhi for Literature and FLO FICCI Women Achievers Award
in 2008 for Literature. Mistress was in the long list for the Orange prize for fiction for 2008
and Idris: Keeper of the Light was shortlisted for The Hindu Literary Prize in 2014
Research Gap

. Nair is a versatile writer whose writing is preceded by a thorough research of the
content and she experiments with the narrative structures. Despite this her writing has not
been discussed from various perspectives. Nair has mostly been discussed from the
perspective of feminist theories and only occasionally from other concerns like depiction of
caste system, marriage or human relationships. The present research article will analyse the
novel from the perspective of Nomadism.

Hypothesis and Objectives:
The hypothesis of the present research article is the following: The central character of
Ladies Coupe accepts being a nomad to escape the patriarchal society. And the

objectives of the present research paper are as follows:

e To discuss the basic terms like Nomads, Nomadic and Nomadism.
e To Analyse Ladies Coupe from the perspective of Nomadism.

e To explore the nomad as a motif in Nair Ladies Coupe

Nomadic Tribes in India
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British Colonial State in India passed an Act in 1971 under which millions of nomadic
communities were declared criminals and were put under continuous surveillance. In 1952 a
denotification act was signed and around 200 ‘Criminal Tribes’ were included in ST, SC and
OBC categories. In India these Nomadic tribes are mostly found in the arid, hilly areas with
dense forests like Western, Deccan and mountain areas in the North India. Nomadic Tribes
have been choosing these areas in order to escape the caste prone main stream community in
India. These tribes had a nomadic way of living which was totally different from the
mainstream society. The Modern British State of the pre-independence time found it a
challenge and hence declared these tribes criminal. One major part of British complacency was
their ‘civilizing mission’. They found themselves supremely civilised and took the
responsibilities to teach civil ways of living to the societies in their colonies. The present
Research paper, instead of doing a diachronic study of the Nomadic Tribes in India, uses
Nomadism as a perspective to analyse Anita Nair’s novel Ladies Coupe.

Nomad, nomadic and Nomadism

Nomad is a noun. It refers to a member of the nomadic tribe or a person with specific
traits of living. The following definitions from some good dictionaries will explain the term
nomad well. Cambridge dictionary defines nomad as “a person moving from one place to
another rather than living in one place all of the time”. Your Dictionary website defines
nomadic as, “a person or people who are part of a tribe or group that moves from place to place
without a permanent home.” Webster’s dictionary defines a nomad as “a member of a people
who have no fixed residence but move from place to place usually seasonally and within a
well-defined territory. The Encyclopaedia Britannica defines Nomadism as the
following:

Nomadism {is} a way of life of peoples who do not live continually in the same place

but move cyclically or periodically.....and involves a total change of habitat.

Nomadism does not imply unrestricted and undirected wandering; rather, it is based

on temporary centres whose stability depends on the availability of food supply and

the technology for exploiting it.
Considering the above mentioned definitions of nomad, nomadic and Nomadism the
following pointers regarding become clear:
1. Nomads are people who want to escape their social and harsh environmental

conditions.
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2. They deny settlement, instead they want to wander.
3. Their thinking process, driving forces and appearance is governed by the law of
safeguarding survival.
4. Nomads live in and with nature.
S. In India nomads wandered to escape the brutal discriminating caste system or harsh
geographical conditions like floods or famines
Ladies Coupe: A synopsis

The protagonist of the novel Ladies Coupé (2001) is a forty year old unmarried
woman called Akhilandeshwari alias Akhila. After the death of her father, Akhila is forced to
shoulder the responsibilities of the family but she is never granted the freedom and power the
head of the family is entitled to. At the expense of her own progress and growth she becomes
an earning hand feeding the family and educating her younger siblings, two brothers Narayan
and Narsi and a sister, Padma. She starts working in the income tax office at the place of her
father, Pattabhi Iyer. Despite her sacrifice she is never given due affection either by her
mother or her siblings. In her middle age she craves for companionship and intimacy but her
‘family’ 1s indifferent and ignorant of her emotional and physical needs. On the verge of
collapse, she decides to find out whether a woman can live alone or she needs a man to feel
complete. To search answer to this question she travels to Kanyakumari in ladies Coupé.
There she meets five other women belonging to different age groups, classes and castes
naming, Janaki, an elderly lady from a higher middle class nuclear family; Prabha Devi from
a rich business family; Margaret Shanti, a Chemistry teacher and wife of a tyrant Head
Master of the same school; Sheela, a teenage girl baffled after the death of her beloved
grandmother and Marikolanthu, a poor peasant class woman who has been a rape victim.
They all share their stories with Akhila which help her clear up the doubts and answer the
question in her mind. While listening to them, Akhila inspects her past and deliberate on her
present condition.
Analysis of Ladies Coupe

Despite all the sacrifices and shouldering the responsibilities Akhila could never
become the head of the family. Her family and the society has forgotten or sidelined the fact
that she too is a human being and she has her needs and instincts. Despite being the only

income source of the family she is supposed to be obedient and answerable to her younger
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brothers only because they are men and she is a woman. She is trapped into a pattern which is
in alignment with the constrained life of women in a patriarchal society. Women are always
supposed to be objects in the discourse of such society and never the subject. She is denied
authority and power so that the patriarchal structure is maintained and sustained.

But one fine day Akhila realizes that she is needed by her family but hardly loved.
She is respected by them only when she is not breaking the constraints of the society. She
understands that she cannot address her genuine and instinctive desires and needs. She is
expected to be sacrificing all this for the sake of tyrannous rule of patriarchal society. Her
own family for whom she lost her individuality and womanhood is nothing but a machine of
patriarchal rule. She decides to live alone but she is afraid. Akhila is obsessed to know
whether a woman can live alone or needs a man to lead a good life. She decides to go away
from her habitat to find the answer of this question. She goes on a train journey to
Kanyakumari. There in the ladies coupe she meets five other women. As an answer to
Akhila’s question mentioned earlier, these women tell their respective stories.

This journey motif recurs in many of Nair’s novels right from her first novel The
Better Man (2000) to her latest novel Eating Wasps (2018). This escape from the situation
through journey to somewhere is what makes Anita Nair’s heroines nomads. Here, in the case
of Ladies Coupe the journey becomes more crucial as it helps Akhila to find answer to the
central question of the novel. Apart from this, Akhila is not the only person who wants to get
rid of the patriarchal spaces. She meets a group of ladies belonging to different age groups,
class and casts. They are connected together on the ground of being exploited at the loss of
individuality by the patriarchy. They all want to escape that tyrannical territory and enter a
space where they can be themselves and commune the true emotions with others who are in
the same flow. Shown from a third person’s perspective, this group of ladies looks like a
gypsy group. They are nomads who chose to travel to escape the tyrannical society and find a
happy place or better to be called a space. This train is one such space.

Even this group of gypsies is not permanent. After completing the journey all six
ladies go to their respective destinations. This is another sign of nomads that their wandering
is cyclic. They go back to their native land. Akhila goes to Kanyakumari where she addresses
the most powerful urge of her body and mind. She meets a stranger there and spends a night
with him. She has the first intercourse in her life. She realises what does it mean to be a

female body and what does it mean to gain pleasure. She realises what she was gasping for. It
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wouldn’t have been possible for Akhila, at her hometown or in her family so she travels and
gains happiness. Akhila is a nomad and Ladies Coupe presents Nomadism as a tool to escape
the tyrannical patriarchal society.
Conclusion

In this way journey is a major and recurrent motif in Anita Nair’s novels. In Ladies
Coupe it becomes even more crucial as it is during the journey the six lady narrators find
each other and narrate their stories. As Nomadic Tribes in India or anywhere in the world
choose to travel to escape the harsh social and environmental conditions at their native lands,
Akhila too travels to escape the exploiting and tyrannical patriarchal space and realizes the
true happiness and pleasure. So Akhila strongly reflects a nomad and the novel presents
Nomadism as a way to escape patriarchal society. Hence, the hypothesis of this research is
achieved.
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Arts and Commerce

Abstract : ) -
Water is basic resource for human for the all living organism such as, animal, natural

vegelation, human-being and development of agriculture, and also influenced the industrial as well
as economical sector of the country. Sindhudurg is the southern part of Maharashtra and also
known as Konkan. Rainfall distribution presented with variable and irregular pattern in the study
area with spatial variation due to the physical setting, existence of Sahyadri hills and changing in

climatically condition.

Introduction:
Water is basic need for human being for drinking as well as for agriculture, for

Jindustries etc. Rainfall distribution has influenced the agricultural practice, industrial sector

as well as other economic sector in the country. In Indian sub-continent the most important
factor i. s. rainfall or precipitation, which has influenced agricultural production and their
progress because, Indian agriculture depend upon only on Monsoon. In the study area there
is uneven distribution of rainfall presented with variability from tehsil to tehsil. In the
monsoon period precipitation having large scale in the study area. So, water utilization is
also important to the crop production. '

Study Area:

Sindhudurg district is the southernmost part of Maharashtra coastal area that is
known as the Konkan. Sindhudurg District situated between 15 37° North latitude to 16 40’
North latitudes and 73 19’ east longitude to 74 13’ East longitudes. It is bordered by
Ratnagiri district on the north, Arabian sea on the west, Goa state on the south, Belgaum
district of Karnataka state and Kolhapur district on the east also. The total a’rea ogf the
district is 5087 sq. km. the topography of the Sindhudurg district as a part of Kank
Physiographical Sindhudurg district has also divided in to three section l3hat is KE;:;I:::

tal strip of the district is called,

94|Page | ;
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g
Jinimum temperature near about 16.6° C and mean
spout 33.5° C. In the study area annual rainf

: monthly maximum temperature near
all range is 2500 to 3500 mm,

Objectives: |

1) To study the rainfall distribution in Sindhudurg district,

2) To study the tehsil wise variability of rainfall distribution in Sindhudurg district
pata Base And Methodology:

In the present study mostly used secondary data collected through socio-economic
abstract of Sindhudurg district (1981- 2005) and used years of 1995 to 2005 annual rainfal]
dada for the investigation. Gazetteer of Sindhudurg district also used for basic information,
To understanding the distribution of rainfall and its characteristics and also used simple
statistical method such as mean and percentage, and calculated the tehsif wise variability it

is calculated by deviation from average rainfall, For the showing variability of rainfall also
used choropleth map technique.

Rainfall distribution in Sindhudurg district (from 1995 to 2005)

Sr.
- Years Devgad | Vaibhavwadi | Kankavli | Malvan| Vengurla [ Kudal |Savantwadi
1 1995-96 2226 4300 3400 2098 9714 3273 3700
2 1996-97 2426 4378 3500 2498 2914 3473 3760
3 1997-98 2661 4217 3678 2640 3031 3711 3894
4 1998-99 2423 5645 3827 2383 3251 3027 4702
5 1999-00 2489 4909 3529 2620 3291 3266 4497
6 2000-01 2994 3328 2891 3313 3489 2824 3926
7 2001-02 1740 3233 2480 2684 2159 2404 3076
8 | 2002-03 2137 3096 2275 2337 2198 2132 2937
9 | 2003-04 2289 4049 2509 2617 2694 2?? 3198
10 | 2004-05 2553 4405 2670 2463 2874 2916 3671
11 | 2005-06 | 2524 4272 3246 2001 2425 2218 4028
Average 2402.90 4166.5 30913 | 2514 | 3458.1 | 29753 | 37045
Source- Indian Metrological Department (IMD), Pune
N —— I
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Rainfall distribution and Rainfall variability in Sindhudurg district |
(from 1995 to 2005)

e v,

Tahasilwise Rainfall Variability
in Sindhudurg District in %

Average Rainfall distribution
of Sindhudurg District

HETE LT T
PEE asee. g |
% v v
i PR e |
e rrr———————

I — e
o 5 1w 2 30

Source- Indian Metrological Department (IMD), Pune

As per above bar-graph are showing the rainfall distribution in Sindhudurg district for
year of 1995 to 2005. It has also showed the highest rainfall in this period in the
Vaibhavwadi tehsil, and follow by high rainfall regarding at Savantwadi and Vengurla Tehsil
respectively. The lowest rainfall accrues in Devgad tahsil and average rainfall of Sindhudurg
District is about 3187.5 mm. It has shown the tehsil wise rainfall distribution in Sindhudurg
district for year of 1995 to 2005 with choropleth map. Up to 3000 mm rainfall also found in |
Devgad (2402.9), Malvan (2514) and Kudal (2975.3) tehsil. Kankavali (3091.3), Vengutla |
(3458.1) and Sawantwadi (3704.5) tehsil has accrues rainfall between 3000 mm to 4000mm. |
One of the teh&s has accurse above 4000 mm rainfall j s. Vaibhavwadi tehsil (4166.5). |

Rainfall Variability:

Variability of rainfall is calculated by the computing the rainfall data for 11 years |
(122 2000) at every tehsil of Sindhudurg district, Variability also calculated averag® !
rainfall of district to average rainfall of tehsil, and variability calculated by using the '
following formula. -
Variability of Rainfall = X --

% of precipitation fr ,
Here, Precipitation from mean x100

X = Mean of Rainfall of Sindhudurg district during 1995 to 2005

; _ _—
9%6|Page |
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Tehsil wise Variability Index in Sidhudurg District

= —
I\SIL Name of the Tehsil /"fr‘;fnfﬁ‘:ﬂ‘?;;’“ Variability in %

1 | Devgarah 75.38 % -24.62

2 | Vaibhavwadi 130.7 % +30.7

3 Kankavli 96.9 % -3.1

4 Malvan 78.87 % -21.13

5 Vengurla 108.4 % +8.4

6 Kudal 93.3 % -6.7

7 Sawantwadi 116.2 % +16.2

Source- Compiled by researcher

In this chart shows the tehsil wise rainfall variability in Sindhudurg district. It has
also showed the rainfall, rainfall accurse in uneven form with varies from tehsil to tehsil.
The less rainfall or the highest variability found in Devgad tehsil (75.38), which is
nearabout -25% from average rainfall of district. In Malvan tehsil variability of rainfall is
high i.s. -21%. The lowest Variability in the tehsil of Vaibhavwadi i.s. + 30.7 %. Followed
by Sawantwadi tehsil (+16.2), then another tehsil accurses, Kankavali (-3.1%), Vengurla
(+8.4%), and Kudal (-6.7%) during the 1995 to 2005.

Conclusion: | ‘

In the study region we are found high rainfall range, spatial distribution of rainfall
is varying tehsil to tehsil because, the intensity and regularity of monsoon is varying. The
annual and monthly rainfall presented with varies form. It has reveals that, the highest
rainfall in the Vaibhavwadi tehsil. The lowest rainfall accrués in Devgad tahsil and average
rainfall of Sindhudurg District is about 3187.5 mm. The highest variability in rainfall found
in Devgad tehsil which is nearabgut -25% from average rainfall of district. In Malvan tehsil
variability of rainfall is high i.s. -21%. The lowest Variability in the tehsil of Kankavali (-

3.1%), Vengurla (+8.4%), and Kudal (-6.7%) during the 1995 to 2005.

References: _

Gadgil, A,(2002): Rainfalﬂ-characteristics of sever rainstorms of India. Theéretical And
Applied Climatology, v. 50, pp. 95-100.

tire, . §, and Gunjal, R. P, (2007): Detection of changes in the annual rainfall of the
Nashik District: Maharashtra. Maharashtra Bhugolshashtra Parishad, v. 20

Hire, p. S, and Gunjal, R. P,(2007): Regimes Characteristics of Rainfall of the Nashik
District: 29t National conference of Maharashtra Bhugolshashtra Parishad, ISBN

978-93-81354-40-7, pp.74-85.

“Mer, H, Pacyna, J, and Pirrone, N, (
Journal of Reg. Environmental change 3: 2-4pp-

2002): Regimes of regional and global change.

a?'page : e e e

f SR ok ek

e e A S e il it = 2 55 5

Scanned with CamScanner



VIVEK RESEARCH JOURNAL SPECIAL ISSUE 21 MARCH, 2022

Unheard Voice of Subaltern in Kishore Shantabai Kale’s Against All Odds

Dr. Kavita Tiwade, Dr. Salama Maner,
Assistant Professor, Assistant Professor,
Head, Department of English, Department of English,

Vivekanand College, Kolhapur (Autonomous) Vivekanand College, Kolhapur (Autonomous)

Abstract

Subaltern refers to the group that is marginalized from society’s established
structures. It refers to any person or group of inferior rank or subordinate because of race,
class, gender, sexual orientation, ethnicity or religion. The Kolhati in Maharashtra was
migrated from Rajasthan. The tribe used to earn their livelihood by performing jugglery and
acrobatic acts, Women from these communities earn their livelihood by dancing in the stage
shows and men enjoy their earning lavishly for that Kolhati community roamed from one
place to another. The present paper is an attempt to study unheard voice of subaltern women
of Kolhati tribe in Kishore Shantabai Kale’s Against All Odds translated by Sandhya Pandey.
Kishore Kale’s mother was a Tamasha dancer and had to go through several problems at
various levels. Through his autobiography Kishore has drawn the picture of the Kolhati
community, the sufferings of the women in the hands of their father and society as well. The
girls from kolhati are initiated in the progression at a young age. The initiation is conducted
by tying of the ghungroo, after this they are not allowed to get married. They are expected to
be under the patronage of a woman whom they called Malak. The writer has narrated all the
sorrows and sufferings of the Kolhati tribal women that was wondering in the darkness of
suppression, exploitation and deprivation. The writer heard the unheard voice of subaltern
women of Kolhati tribal women.
Keywords: Subaltern, Marginalization, Kolhati, tribe, Tamasha, double identity, Marxism,
newly born women,

Introduction:

The rise of Subaltern consciousness emerged in 19 century .After that it was come
out with peasants and tribal challenging the exploitative British regime and movements for
socio-religious reforms. The rise of consciousness and clarity about the Subaltern, self-
identity occurred vis-a-vis the development of modern socio-cultural, economic and political
relations in the society. Subsequently, there was a documentation and crystallization of social
categories and sub-categories based on class, caste, religion, gender, language and region. In
1991 economic reforms policy was also a turning point in the identity politics of the
Subalterns. During the history of modern India, most of the oppressed and exploited social
groups were identified against the background of the means of new socio-economic, as well
as, political structures, nation-making and spread of modernistic principles. Subaltern
consciousness is also reflected in literary forms. In the academic context, Subaltern Studies
made an attempt to foreground social categories that were at the receiving end of a range of
power structures at different locations of the Indian subcontinent. Based on Antonio
Gramsci’s views and opinions, Subaltern Studies offered many interdisciplinary methods to
investigate and analyse the consciousness and voices of disagreement of ‘Subaltern social
categories’. The most visible research on this subject date backs to 1982 with the work of
Ranajit Guha and his associates, who were inspired by Gramsci’s use of the term ‘Subaltern’.
Subaltern Studies has been pioneered by historians such as Ranajit Guha, Partha Chatterjee,
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Gayatri Chakravorty-Spivak, Dipesh Chakrabarty, Gyanendra Pandey, Gyan Prakash, Susie
Tharu, David Hardima, Gautam Bhadra and Sumit Sarkar (who later left the group), to name
a few. They have produced a rich and complex body of work that continues to be thought-
provoking. Ranajit Guha used the concept of ‘Subaltern’ for oppressed, excluded and
marginalized groups, using newer methods to narrate their ‘Subaltern Movements in India:
Issues and Challenges’. The Subaltern Studies group adopted E. P. Thompson’s framework
of ‘history from below’ and Antonio Gramsci’s philosophy to create new philosophical
understandings, conceptual tools and methodological systems for documenting the socio-
economic exploitation of Subaltern group.

“Subaltern refers to the group that is marginalized from society’s established
structures. It refers to any person or group of inferior rank or subordinate because of race,
class, gender, sexual orientation, ethnicity or religion. Some thinkers used it is general sense
to refer to marginalized groups and the lower classes ‘person rendered’ a person rendered
without agency by his or her social status.” (Young 2003)

The term adopted by Marxist philosopher and theorist, Antonio Gramsci to refer to
these groups in society who are under the hegemony of ruling elite class. Gramsci used the
term subaltern to underline an inferior or subordinate place in terms of class, caste, gender
and culture. Some scholars are of the opinion that Gramsci used the term synonym for
proletariat possibly as a code word in order to get his writings past prison censors while
others believe ‘his usage to be more nuanced and less clear out Morton, ‘The subaltern
Genealogy of a concept.”” The term Subaltern is being used as a reference to colonized
people in the South Asian subcontinent and it now encompasses an area in the study of
Culture, History, Geography, Sociology, Anthropology and Literature. All those who were
denied access to hegemonic power such as peasants, laborers, workers and such other groups
were considered as Subaltern classes.

The present paper examines the autobiography Against All Odds by Kishore
Shantabai Kale. As Morris said in his book “The subaltern as women cannot be heard or
read” (Morris 63)

The objectives of the present paper:
1) To study Unheard Voice of Subaltern in Against All Odds
2) To know the life of Nomads in general and Kolhati tribe in particular through the
Against All Odds.
3) To study power politics in Kolhati tribal community
Hypothesis of the research paper:

The present research paper is hypothesizes that in India Nomadic tribes are subaltern
at various levels. Kishore Shantabai Kale is one of the writers who narrate the sad tale of
Kolhati women, who was fighting for their rights. Against All Odds is about operation,
humiliation, depression of Kolhati women. If the readers succeed in understanding the
sufferings of the Kolhati women and opposed the system of Kolhati community and educated
them, can solved the problem of Kolhati tribe.

Scope and Limitations of research paper:

The aim of present paper is to explore the sufferings of the women in Kolhati
community. The present study will inspire to work for the betterment of the tribes .The
research has more scope but the study limits itself to analyze the autobiography, All Against
Odds by Kishore Shantabai Kale.

Kishore Shantabai Kale’s autobiography Against All Odds:
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The present paper attempt to study Kishore Shantabai Kale’s autobiography Against
All Odds focuses on two of the suppressed and deprived communities of India the Nomadic
Tribe and the women. Kolhatyche Por is written in 1994 by Kishore Shantabai Kale. The
book is translated by Sandhya Pandey. Kishore Kale was the illegitimate son of Shantabai
who belongs from Kolhati Community. Kolhati is a Nomadic Tribe found in Maharashtra e.g.
Dandewale, Kabutari, Khelkar, Dombari, Kolhati, Banseberia etc in Karnataka, They are
name by the name Dombari. The Kolhati in Maharashtra was migrated from Rajasthan. The
tribe used to earn their livelihood by performing jugglery and acrobatic acts, Women from
these communities earn their livelihood by dancing in the stage shows and men enjoy their
earning lavishly. Kishore Kale’s mother was a Tamasha dancer and had to go through several
problems at various levels. Through his autobiography Kishore has drawn the picture of the
Kolhati community, the sufferings of the women in the hands of their father and society as
well. The girls from Kolhati are initiated in the progression at a young age. The initiation is
conducted by tying of the ghungroo, after this they are not allowed to get married. They are
expected to be under the percentage of women whom they called Malak (owner)

Against All Odds deals with the contextual framework of male dominated society,
politics and women suffering of Kolhati. R. S. Jain observed the attitude of Kolhati
community towards women of Kolhati as ‘Girls born in Kolhati community were treated as a
public property for entertainment and sexual appeasement by the male in society. Their
parents looked at them as unfailing source of income (Jain 57). The girls of the community
were trained in dance of the community were trained in dance and music and were forced to
entertain men to earn money. The male members of Kolhati led a parasitic life’. They made
their sisters and daughters dance but their wives were never allowed to do so. The Kolhati
community roamed from one place to another. The abducted any young women they liked.

Kishore Kale has depicted the helpless condition of the women in his community. It
turns our attention to two major issues considered by Feminism — Virgin Syndrome (the
desire of every male to have a virgin wife, though he himself might have lost his virginity)
and the motto of French feminists who talk of the newly born women. The writer reveals the
harsh realities of Kolhati community. The weaker section of Maharashtra’s Kolhati
community, despite being the bread winner of the family is still suppressed by male
domination and has to pay the price of being born as women. The French feminist writers
such as Julia Kristeva, Luce Irigaray and Helene Cixaus talked about ‘newly born women’
about women celebrating their body about women who have won back their body. In Against
All Odds the writer presented a section of women who is in awe of their body. Lacan says
‘there are one thousand and one pores in female body and from each pore oozes female
language.” But the women of Kolhati community are made silent and not permitted to give
voice to their sufferings while the men become the male spectator of its women being
exploited. Kolhati women have not right on their life. The Kolhati women are like.

The man said, “This is now bone of my bones and flesh of my flesh, she shakes be
called women. Because she was taken out of man and thus are expected to be submissive to
men.’ (Genesis 2:23)

Kale has become restless to project socio-economical, cultural and political
conditions, their stories and exploitation, harassment and deprivation by their high class
masters and their own caste as well. He was surprised to see the parents and the relationships
with their daughters. He says what kind of relationship was this.“ I wondered? And Why,
why did nobody oppose it?”(Kale 64). The women in the text like JiJi, Shanta, Susheela,
Rambha and Baby are the most subaltern women.
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Shanta is a dominated character narrated in the present work. She is the eldest
daughter of Kondiba Kolhati. She was pulled out of school to bringing money. The tale of
Shanta is being decided as a Tamasha dancer because of her beauty. Shanta’s father laid a
plan and instead of Shanta, he managed to marry another daughter of Shalan with the groom
who was selected for Shanta by her grandfather Krushna Kolhati. Shanta was beautiful
whereas Shalan was dark and plain. Kodiba thought as a dancer, Shalan could never have
attracted men and money the way Shanta would. Such type of a selfish purpose of a father in
Kolhati community was presented. Finally Shanta, mother of Kishore Kale sent off to
Chandrakalabai’s Tamasha Party to learn dance. Tamasha is a traditional form of Marathi
theatre, often with singing and dancing widely performed by local or travelling a theater
groups within the state of Maharashtra.

The writer felt disgraceful and low on the part of male in Kolhati community. He
described the pitiable and pathetic conditions of Kolhati female. The autobiography unfolds
the darker side of society that has not been known to many. It shows the exploitation and
tragic life of subaltern women in Kolhati community. The ceremony ‘Chira Utarna’ makes
the reader restless from treatment about the vulnerable condition of women. The men paid
Kolhati girl a prefixed price fo her virginal to perform the ceremony. Kale writes, “The
Kolhati community forces its women to dance to attract male attention. Young teenage
virgins are given to men in a ceremony called ‘Chira Utarna’ with all the trappings of a
wedding, but none of its sanctity. The man pays a prefixed price for her virginity.” (Kale 4-5)

This kind of degeneration where a father whores as his daughter is unbelievable and
unacceptable. The children who take birth through such relationship has rejected by the
society. If the child is boy; he has to live the life with the stigma of impurity and illegitimacy.
On the other hand if the child is a girl; she has the same fate as her mother. Against All Odds
is about the plight of writer’s own life.

Many a times the dancer is persuaded by the chira malik to give up her dancing, only
to resume it a couple of years later, having realized the insecurity of being the ‘keep’ of a
landlord. The writer describes on the predicament of Kolhati girls who are coerced, by the
male members of their own families, to live as the mistresses of rich, upper caste married
men. That is why most Kolhati children bear their mother’s name, a fact that proclaims their
illegitimacy and which makes them victims of societal mockery. In this community, a ‘good’
women is one who selflessly provides for her kinfolk. Kolhati women cannot marry and any
‘transgression’ of this norm is punishable by the caste panchayat. Kale’s mother, Shantabai
Kale is ‘given’ to three affluent men, landlords and moneylenders, in succession. Her first
chira malik, a MLA, who abandons her as soon as she becomes pregnant, is the father of the
author. As soon as Shanta Kale, the narrator’s mother becomes pregnant, Namdeorao Jagtap,
abandoned her.

The dominant village people looked her as an object of sexual pleasure. Shanta was
harassed by the audience by squeezing her land and touching her. The subaltern women are
frequently molested. Women of Kolhati community faces double exploitation, double
inequality and double injustice. There is a double jeopardy. They face degradation and even
dehumanization as women and as women of Kolhati community. Gender is at the base of
their marginalization and subaltern condition.

To fulfill their sexual desire men went to Kolhati’s women and with the power of
money they exploit and harass kolhati women. Fulfilling their physical needs rich men
abandoned Kolhati women. Namdeorao Jagtap was a politician and on the basis of his wealth
forced Shanta’s father to shower on him Shanta’s virginity. He abandoned her after
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conception. She gave birth to Kishore — who was called an illegitimate and a hybrid child.
Kishore was oppressed, exploited and maltreated and humiliated by the society. After
abandoned by Jagtap Shanta forced to join ‘tamasha’. She met Krushnrao Wadkar a money
lender from Prabhani leaving Kishore behind his grandfather Kondiba and his aunt Jiji
because of Wadkar’s refusal. The writer learned for his mother’s love throughout his life, it
also highlights the dilemma, the pain of women who is standing at crosswords to choose
between the child and a miserable life and husband or Kaja, Yejman for support.

Shanta’s marriage was worsened because Wadkar was a money lender and has bad
habits of going to Tamasha and gambling. He lost all his wealth in it. He usually beats Shanta
and harasses her physically and psychologically.

Like Shantabai, the writer’s aunt Jiji, Baby and Susheela have undergone through the
exploitation in the so called male dominated society. Jiji was treated very badly, her father,
Kondiba. Jiji had 25 acres of land in her name. She worked in farm but her father always
snatched all the earnings from the farm without giving a single rupee to Jiji was paralysed
and all family members left her alone in the farmhouse to dies. This is very pitiable and
regrettable treatment given to women in Kolhati community. Kishore felt very sorry, sad and
observing such a heart breaking and pathetic condition of women, he was haunted with
questions like, “Has a women no right to her own life? Is the only aim of air lives to provide
a livelihood to air fathers and brothers? Is it sin to be born beautiful women in a Kolhati
family? ”(Kale 1995)

Shanta’s younger sister too coerced by their father into joining a jalsa party at a very
young age and the trajectories of their lives are essentially not very different from that of
Shanta. Each of them is sexually exploited by different ‘yezman’ for a couple of years in
exchange for regular sums of money given to their father and abandoned when she becomes
pregnant.

Kolhati women were subjugated and victimized by their parents well as dominated
people of the society. These women never thought of their peaceful and settled life with their
husbands. Shanta says, “We have our problems too. Dancers like us are not here ant of
choice, but from necessity. We would much rather have husbands and air own homes to live
in. But this is the only way our father and brothers and their families can survive. Men like
you come to us and persuade us with your charming talk and money to give up dancing, but
after a while you tired of us and then we are left to get along as best we can. Like a flower
that lost its fragrance, we are thrown out. We lose everything our youth, our families and our
dreams. ” (Kale 30)

The Kolhati community people not allowed women settled down by marriage because
the women were source of income for them. The family members were completely dependent
on Kolhati women. Shanta argued with her partner in her painful condition.

You artist ensure that a place and an income to live on before you go off to other
women. You begged me to leave the Jalsa party and come and live with you here. I did not
change you. You love to taste different flesh every day but I am not that kind of person. You
settle me properly and they go where you like. You promised to buy me fields when you
brought men were but it is twelve years now and you have still not kept your word. I have
lived in this horrible tin shed, worm old and torn sun’s. You have wheedled all my gold
jewelry from me and gambled it away. You taken everything and now you want me to go?
Where do you think I go? How will I look after my children? Give me an income that will
support we and a proper roof owner our heads and you can keep as many women as you
like.” (Kale 31)
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The argument of Shanta with Wadkar brought in our notice the critical condition of a
tamasha dancer in Kolhati community. Shanta is one of the representatives of Kolhati women
who faced every kind of challenges.

Conclusion:

Writer Kishore Shantabai Kale had embraced Buddhism five years ago and wanted
his community to give up blind faith and superstitions. His efforts have, however, not gone
waste. Now, the Kolhati community wants to educate their children, men have taken up jobs
and the number of girls joining tamasha as dancers has reduced for example Rajashri
Jamakhedakar, Vaishali Nagarkar, Vatsalabai Kale Kesharbai Ghadage etc are women from
Kolhati community, now working as professor, engineer, lawyer.
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Abstract: Eco-friendly is the term basically refers to the marketing of goods and services, legal guidelines
and politics that cause minimum or no harm upon ecosystems or the environment. Environment friendly life
means having a lifestyle that is helpful to sustain the nature in its original form. It leads to make this planet
that is our mother earth, the better place for our present communities and for the future generations to
come. The modern Science Fiction writer, R. J. Sawyer, also creates a new world. The writer highlights the
eco-friendly lifestyle of Neanderthals contradictory to human world in The Neanderthal Parallax. It is an
idealism and very difficult to apply in the human world. However, it suggests an ideal way to follow eco-
friendly life to save our mother earth.

Keywords: Science Fiction, Eco-friendly lifestyle, clean energy, solar energy, utopia, dystopia, New Wave
Canadian Hard Science Fiction, Neanderthals, Codon Writer

I. INTRODUCTION

Eco-friendly is the term basically refers to the marketing of goods and services, legal guidelines and politics
that cause minimum or no harm upon ecosystems or the environment. Environment friendly life means having a
lifestyle that is helpful to sustain the nature in its original form. It leads to make this planet that is our mother earth, the
better place for our present communities and for the future generations to come.

It is expected to make society eco-friendly that we should support and encourage the options such as

community playgrounds, public transportation, green construction, inventions to use less fossil fuel, use of clean energy
(solar energy), better food consuming habits, avoiding junk food, rejecting drugs and alcohol addiction etc. It can be
done successfully if every individual determines to behave in the favour of eco-friendly lifestyle to preserve the nature
by using recycled products, avoiding all types of pollution, using less artificial energy by burning fossil fuel, coal and
wood, supporting plantation and using public transport. It should not be an ideal act but a mindset of an individual,
society and the administration to save the nature, to save the future generations.
Science Fiction writers create a new world using their creative genius. In creating such a new world, there is a vision of
the writer other than mere entertainment of the reader. They provide an alternative world in which some of the social
issues which they observe in the present world can be solved, diluted or highlighted. The modern Science Fiction
writer, R. J. Sawyer, also creates a new world. Unlike the utopia or dystopia, it is a practical world with some pros and
cons.

R. J. Sawyer, one of the successful New Wave Canadian Hard Science Fiction writers, is born in Ottawa, on
April 29, 1960. He is felicitated by all three of the top international awards for Science Fiction such as 1995 ‘Nebula
Award’ for Hominids, 2003 ‘Hugo Award’ for Hominids, 2006 ‘John W. Campbell Memorial Award’ for Mindscan.
He has published 13 novels, 3 trilogies and 2 books of short stories.

The Neanderthal Parallax trilogy deals with the two parallel worlds; one of which is the Human (Homo
Sapiens Sapiens) and the other is of the Neanderthals (Homo Neanderthalensis); first of the Gliksin and the other of the
Barast. While experimenting with quantum computing by the Neanderthal physicists, accidentally, the two worlds are
open to each other and Neanderthal is introduced to Human world. As both the species developed separately on the two
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worlds; they differ in culture, technology, political systems and religion. It is amazing that the similarities and
differences between these two races evolved from the same ancestor. The trilogy includes three novels such as
Hominids (2002), Humans (2003) and Hybrids (2003)

The eco-friendly lifestyle movement has flourished all over the world. The environmentalists are working hard
to make people aware of the disaster of increase of green gas, widening the methane hole, increasing global warming,
extinction of many species like bald eagles, tigers, chimpanzees, bonobos etc. R. J. Sawyer has also responded to this
campaign of saving the nature in The Neanderthal Parallax. 1t is described that the Neanderthal world is in the virgin
state as it was before 27000 years ago. The environment is cold, pleasant, pollution free, no destruction of forests and
no species of animals are extinct. Neanderthals preserved it by their lifestyle which is portrayed in the trilogy that they
are hunter gatherers and eat only cooked flesh and fresh fruits available in the forest. As there is no concept of
agriculture, they are free from evils of agriculture. Human being is basically an animal and lives in groups from the
ancient times. Mostly, they rely on the hunting of animals, the fruits and stems available in the forest when they are
nomadic. Gradually, they are shifted from hunter gatherer to the pastoral lifestyle in which they used the domesticated
herd animals to get the food in the form of flesh, milk and further cultivating the land. People started growing crops by
using technology, animal labour and fertilizers over large area. Thus, human society becomes more stable, progressive,
well settled and developing a particular lifestyle which leads to agriculture.

Agriculture gives the human society permanent settlement in large groups residing in the villages and cities.
Human society has developed the protective groups for the crops and the life of the peasants. Thus, the feudal lords,
monarchs, kings and emperors became the administrators of the large territories. The surplus food production, stable
life style, security and well to do life were responsible for the scientific, technological and cultural development of
human society. Along with the stability, progress and development; agriculture has spread evils like population
explosion, pollution, destruction of nature, unhealthy lifestyle, drug addictions, diseases, epidemics because of pet
animals such as Bird Flu, Mad Caw, Fever, Ebola, Cholera, Plague etc.

R. J. Sawyer highlights this issue in The Neanderthal Parallax while comparing the lifestyle of human beings
with the Neanderthals. When Ponter, the Neanderthal accidentally comes in the human world, he is infected by the
virus. Henry, the human being describes the evils of agriculture,

You’re probably better off without farming, anyway. A lot of bad stuff goes along with agriculture. Well, 1
already alluded to overpopulation. And the effect of the land is oblivious: forests are chopped down to make farmland.
Plus, of course, there are the diseases that come from domesticated animals. And there’s more to it than just physical
disease; there are cultural disease. Slavery for instance: that’s a direct product of agriculture’s need for labor. That’s
right, most slaves were plantation workers. And even when you don’t have literal slavery, agriculture gives rise to what
amounts to the same thing: share-cropping, peonage and so on. Not to mention the class-based society, feudalism,
landowners, and all that; there’re all directly the products of agriculture (Humans 177-78).

The writer underlines different evils of agriculture but at this stage of human development, we cannot stop
agriculture and shift to the hunter gatherer lifestyle of Neanderthals. At least we can reduce the evils by moderating our
lifestyle by limited use of fossil oil and adapting the eco-friendly lifestyle. It also signals the excessive agriculture may
cause the great loss to the future human generations.

Being a hunter gatherer, they don’t store the surplus products or kill the animals in the forest unnecessarily. As
they have six times better power of smelling, they avoid burning the fossil oil, coal or wood. According to Dr. Singh,
They had provided the beneficial side effect of an excellent sense of smell. If it had not been for that, may be Ponter’s
kind would have used the same petrochemical, resulting in the same level of atmospheric pollution. The irony did not
escape Ponter: the kind of humans he’d hitherto only known as fossils were poisoning their skies with what they
themselves called fossil fuels (Humans 22).

They use hover bus run by clean energy for locomotion as public transport. The chemical luciferase is used for
light to avoid production of heat. Instead of cutting the trees, they build their houses using them as the base and prepare
the eco-friendly houses. As there are no roads, there is no chopping of forest and no disturbance to the wild life.

As hunter gatherers, Neanderthals understand that it is very essential to keep their population strictly within limit to
cope with the limited natural sources of food for their society. Ponter Boddit, the protagonist and representative of
Neanderthal world discusses with Mary, the representative of human world about Neanderthal lifestyle and their
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innovative measures of controlling population. Ponter informs, “Women live in the Centers of our territories; males at
the Rims. But once a month, we males come into the Center and spend four days with the females; we say that ‘Two
become One’ during this time.” (Hominids 305-306) He further informs about the social adjustment for child begetting
governed by High Gray Council,

In part. The High Gray Council — the governing body of elders — sets the dates on which we come together,
and Two normally become One when the women are incapable of conceiving. But if it is time to produce a new
generation, then the dates are changed, and we come together when the women are most fertile. (Hominids 306)

They use an artificial but socially valid and technologically possible method of controlling the population.

In this way, the problem of over population is underlined and also solved by giving alternative to it. Though it is not
practical to implement in the real human world, the writer highlights and gives the alternative for this problem. It is just
an ideal solution but apt in the imaginary society.

As Neanderthals are utility orientated there is no concept of Fashion. The cloths are made up of recyclable
artificial fiber identical for men and women. They have developed the eco-friendly technology because they use laser
cooker, vacuum storage, clean energy that is solar energy and implant which functions on the bio-energy. Ponter
informs Mary, the human being,

Actually, that is a laser cooker, it uses the same rotating of frequencies we employ in the sterilizer you went
through, but this time, it can cook the meat evenly inside and out. And we do not use refrigerators to store food much
anymore, although we used to. That is a vacuum box” (Humans 229).

They don’t allow the research which is against their social system and lifestyle For instance, the Codon Writer invented
by Vissan, the Neanderthal scientist is banned and she is expelled from the society because it may nullify the effect of
punishment of castration given to the criminals.

The writer highlights the eco-friendly lifestyle of Neanderthals contradictory to human world in The
Neanderthal Parallax. It is an idealism and very difficult to apply in the human world. However, it suggests an ideal
way to follow eco-friendly life to save our mother earth.

The talent of R. J. Sawyer as a promising Science Fiction observes, meditates and tries to recreate the social
situation which has deep social relevance. It discloses the hidden aspects of writer’s personality as a social thinker,
social worker and visionary sensitive global citizen.

The analysis of social issue projected in select trilogy reveals R. J. Sawyer’s attempt to raise the problems and
their possible solutions in his alternate world. The issues which we may otherwise neglect in reality appear very
dangerous in the parallel cosmos of Sawyer. Thus, in the creation of ‘new world’, he uses the real issues and combines
it with virtual reality which allows him to create a distinct world.
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Abstract: Recently vehicle exhaust gas is major problem. During fuel combustion, the major expelled gasses
of vehicles are carbon mono-oxide, particulate matter, carbon-di-oxide, hydro-carbons and nitrogen oxide.
Nitrous oxide is very harmful to living things. The heavy duty vehicle engines are ON more time during
transportation while it expels more nitrogen oxides. Exhaust Gas Recirculation (EGR) is a technology which
re-circulates the exhaust gasses and minimizes the percentage of harmful exhaust gasses of vehicle. Now only
Low Pressure Exhaust Gas Recirculation (LPEGR) or High Pressure Exhaust Gas Recirculation (HPEGR)
are implemented in costly engines only. If both Low LPEGR and HPEGR are implement then can be improve
the harmful emissions.

Keywords: Exhaust Gas, Vehicle, Exhaust Gas Recirculation, Engine, Combustion chamber, fuel etc.

I. INTRODUCTION

Environmental consciousness and awareness about pollution from cars and commercial vehicles people have become
more health conscious. The dealing with of exhaust gas is becoming more and more significant for people all over the
world. The Perfect engine emissions regulation is technologically more complex but the exhaust gas treatments for
harmful emissions are highly need of time. The environmental pollution taking place due to exhaust gas of transport
vehicles on the road is day by day alarming. In order to improve the diesel engine performances, new technologies have
been investigated. The major development in this situation, concerns the air path architecture for which a number of
setups are: envisage, variable geometry turbines, low and high pressure EGR circuits. The parallel control structures have
to be improved in order to address the new challenges [1].

I1. DIESEL ENGINE AIR CIRCULATION PATH
The turbine is to converts exhaust gas energy into mechanical energy of the rotating turbo-shaft which rotates and
drives the compressor. The compressor is used to increase the density of air and feed to the engine.

TVA Valve

[639) Intake
Manifold
EGR Valve (R] | Diesel engine |
Intercooler l_l I_I I_l
Exhaust
Manifold

Comoressor  Turbine

Figure 1 Diesel engine air circulation path
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By varying the Throttle Valve Actuator (TVA) valve, it is possible to act on the mass flow rate through the engine intake

manifold [2]. The diesel engine air path of is shown in figure 1.

I11. AIR FUEL RATIO OF ENGINE
The air and fuel ratio is the most common reference term used for mixtures in internal combustion process of engines.
The property of thermodynamic, composition of fuel and air and fuel combustion period decides the heat of combustion
chamber. The air fuel ratio plays an important role in fuel combustion process. The ratio of mass of air to mass of fuel
directly affect on efficiency of engine [3]. The mathematically represented equation of air fuel ratio is shown in equation
(M

Air fuel ratio = 22 ---(D
mg

m,= Mass of the air

m= Mass of the fuel

In India for the better engine performance the air fuel ratio is 14.7:1 (fourteen pound of air for every one pound of fuel)
to 23:1 (twenty three pound of air for every one pound of fuel) [4].

IV. COMBUSTION CHAMBER ACTION OF FOUR STROKE ENGINE
The four stroke engine has four combustion chambers and the arrangement of the inlet-outlet valves are shown in figure
2. The process of valve is same for every revolution of shaft. Initially fuel and air mixture enters into the combustion
chamber, after certain time inlet valve is going to off.

Diesel Combustion Inlet Valve
Pipe process

Outlet Valve Open

Figure 2 Combustion chamber action of four stroke engine
In that situation piston is pushed in upward direction and plug create spark, and help fuel to burn is shown in combustion

chamber A. Near the end of fuel combustion process, the piston goes in the downward direction as shown in combustion
chamber B. After completion of the combustion process, air fuel mixture turns in to gaseous form. Piston going upward
direction pushes the gasses produced through outlet valve shown in combustion chamber C. In combustion chamber D
the gas exit process is completed and exit valve gets closed. Once again inlet valve is opened and piston going to
downward direction. The process is repeated for every revolution of the engine [5 -8].

V. FUEL COMBUSTION PROCESS
Temperature of the spread fuel is about 250 °K is called ‘cold fuel’. The spread fuel when goes to middle of the
combustion chamber, temperature of the fuel increases, and after the 1000°K of temperature the diesel combustion
emitted. The first product generated 1000°K temperature is called PM (Particulate Matter). Soot zone temperature is
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formed due to less amount of oxygen and its temperature is about 1000°K. Figure 3 shows the CO, and H,O generation
region, the complete combustion process is operated in this region [6]. The high temperature region is called NOx

generation region and its temperature is 1500°K.

Cold

Fuel \’c Worm
/ air

Carbon PM Generation
zone

Soot formation Zone

T=1000k

oot oxidation Zone

T=1000k

Oxidation PM Generation zone
T=2000k

CO,, H,O
T=1500k

NOx
T=1600k

Figure 3 Diesel combustion process

VI. CHEMICAL REACTION OF FUEL COMBUSTION
Engine converts the chemical energy into mechanical energy. This energy is released in a series of combustions as fuel
reacts with oxygen from the air [3]. Composition of the combustion was determined according to the solution given by
Ferguson [4]. At low temperature and carbon to oxygen ratios less than one, the overall combustion reaction is modeled

by equation (2).

CqHgOyNg + (0, + 3.76N;) — —— n,CO; + n,H,0 + n3N, +1n,0, +nsCO + ngH, ---(2)
According to the model of Olikara and Borman [9, 10], at high temperature combustion of fuel is represented by equation
(1.6).

CqHgOyNg + (0, + 3.76N;) — —— n;C0, + n,H,0 + n3N, + 1,0, + nsCO + ngH, + n;H + ng0 +

nyOH + ny4NO; + n.; N ---(3)
In high temperature combustion of fuel, extra generated exhaust gasses are displayed by bold letters. The complete
combustion process for diesel fuel is modeled by (4)

4Cy,Hy3 + 710, — —— 48C0, + 46H, ---4)
In complete combustion process only two products are generated namely carbon-di-oxide and water. This is impracticable
in real time engine combustion process. It generates primary pollutants gasses like Carbon Mono-oxide (CO), Particulate
Matter (PM), Carbon-di-Oxide (CO,), Hydro-Carbons (HC) and Nitrogen Oxide (NOy) [11-13].
Among these, NOy is highly harmful to the livings. In diesel or petrol engine the incomplete combustion process produces
the various exhaust gases like CO, PM, and HC. When the temperature of combustion chamber exceeds the maximum
limit about 1450°C, the NOx (Nitrous Oxide) gases are produced [14]. The mixture has lower amount of oxygen for
combustion that causes the effective air fuel ratio. This effective reduction in air and fuel ratio affects the exhaust
emissions substantially. By mixing the exhaust gases with intake air enhances specific heat of intake mixture, which
results in the reduction of gas flow temperature. The lower amount of oxygen is passed to the combustion chamber
through intake manifold, then after fuel combustion exhaust flame temperature as well as NOx generation rate is reduces.
The combustion chamber temperature depends on available amount of oxygen level [5, 14]. The NOx is produced
primarily due to the oxidation of the atmospheric nitrogen during the fuel combustion process at higher temperatures.
The NOx emission control technique is currently advance development areas included in the engine control system [15].
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VII. IDEAL EXHAUST GASSES PERCENTAGE
In diesel engine converts chemical energy containing in the fuel into mechanical power. During ideal combustion process,

gas contents produced in percentage are shown in figure 4. Percentage of nitrogen gasses is greater during higher
temperature as it reacts more with oxygen and generates NOX.

Exhaust Ideal Exhaust Gasses Percentage
70
59% N2 Balance

60
50
40
30
20 12% CO> 12% H20 17% O2
ol BN |

0

1 2 3 4

Percentage of exhaust
Figure 4 Ideal exhaust gas percentages in diesel fuel
The concentrations of exhaust gas depend on the engine load, engine speed. In 100 percent fuel combustion generate only
two gasses named as carbon-di-oxide and water only [17]. But in diesel engine the content of CO, and NOx increasing,
that of O, and H,O decreasing with increasing engine load.

VIII. EGR System

EGR system is one of the solutions for reduction of NOx gasses because it controls the temperature of combustion
chamber on engine and keep it bellow limit. The major exhaust gases are carbon dioxide, nitrogen oxide, hydrocarbons
and the mixture bears higher specific heat compared to atmospheric air. The Re-circulated exhaust gas mixed with fresh
air is enters the combustion chamber with carbon dioxide and water vapor present in engine exhaust.

Exhaust gas recirculation (EGR) system is an emission control technology allowing drop significant in NOx emission to
from modern types of diesel engines, from light-duty engines through medium to heavy duty engines. The rate of Nitrogen
Oxide emission increases with vehicle speed, and as compared to petrol engine. The Diesel engine combustion generates
large amounts of NOx because of the greater flame temperature in the presence of abundant nitrogen and oxygen [15 -
18]. However, the advantages of diesel engine vehicles over petrol engine vehicles like good fuel economy, higher power
and lower maintenance cost has brought the status in the society. Diesel engine is good power equipments, high capable
of torque movement and more economically in electricity generation than any other engine. With load of engine is an
increase similarly the percentage of EGR gasses increases but the affecting of the engine [5]. Purpose of the EGR system
is to precisely regulate EGR flow under different operating conditions and improve the engine exhaust gas performance.
Precise amount of exhaust gas which is intake manifold varies significantly as engine load changes. A certain time engine
temperature is imbalance but the EGR system operates on very fine line between good NOx controls [14]. The diesel
engines have high thermal efficiencies, high compression ratio and lean fuel burn operation. For high temperature fuel
combustion process engine gives less thermal efficiency [19]. Percentage of EGR depends on loads of the engine,
temperature of the combustion chamber, emission characteristics of the engine and compression ratio. A single cylinder
variable compression diesel engine has different compression ratios [19, 20].

In traditional EGR system depends on two factors such as engine load and exhaust gas flame temperature. In
environmental conscious Nissan industry was first used EGR for their heavy duty engine. The single valve controlled
EGR technology adopted for special motor cars. Consideration of engine efficiency High Pressure Exhaust Gas (HPEGR)
technology was developing. The path of air is outlet of combustion chamber exhaust gas is applied directly to inlet valve
of engine; in this process compressor, turbine and EGR cooler is not a part of EGR [21]. This system had problem for its
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valve open too much, which causes hesitation; more amount of gas was re-circulated. Due to this hesitation during
repairing of engine many times it is disconnected. Then ‘unplugged EGR’ was developed but it had come in engine ping
drivability complaint, it had been solved from after some days. The closed loop computer were in place. The EGR flow
was then more carefully controlled with dual diaphragm and backpressure EGR valves [21]. Then concept of Low
Pressure Exhaust Gas Recirculation (LPEGR) was introduced. As consideration of EGR pressure the Cool EGR system
is also classified into two type’s High Pressure EGR (HPEGR) and Low Pressure EGR (LPEGR) system.

IX. Comment

Day by day, the numbers of vehicles are increases while due to fuel combustion of vehicle the expelled gasses rate are
increases. The major expelled gasses of vehicle are carbon mono-oxide, particulate matter, carbon-di-oxide, hydro-
carbons and nitrogen oxide. Out of these gasses, nitrogen oxide is very harmful to living things. It is generated during
high temperature fuel combustion only. Thus we should avoid the high temperature fuel combustion. The heavy duty
vehicle exhausts more gasses because these vehicles are on road more times for transport. We are not removing the
pollutant gasses but it mix in environment.

Using EGR technology the some amount of expelled gasses are given to the inputs and reduces the percentage of exhaust
gasses. There are two types of EGRs such as LPEGR and high pressure HPEGR. In HPEGR the path of air is, outlet of
combustion chamber exhaust gas is applied directly to inlet valve of engine; in this process compressor, turbine and EGR
cooler is not a part of EGR. In this EGR system, high temperature vehicle exhaust is re-circulated. HPEGR helps to
enhance the combustion chamber temperature while it gives better performance at beginning time of engine. However,
in LPEGR compressor, combustion chamber and turbine is a part of EGR system. The temperature of exhaust air of
LPEGR is less than HPEGR. Due to LPEGR combustion chamber, temperature enhancing rate is less wile it gives better
performance when engine ON time is more than one hour. If both HPEGR and LPEGR will implemented in engine then
we can maintain the combustion chamber temperature, as improve the fuel combustion temperature as well as harmful
exhaust of vehicle.
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