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ABS T RAC T 

Recently, the absorption systems accomplish the energy saving 
challenges by application of low grade energy in the form of heat. 
Also, the absorption system protect environment from ozone 
depletion and global warming by the utilization of natural working 
pairs in their cycles. However, the performance of the systems are 
poor as compared to the compression refrigeration system [1]. But, 
the researches focuses to enhance their performance by the incor 
poration of different methodology/technique [2.3|. Moreover, the 
absorption system will be more economical if it operates through 
solar energy (4). The photovoltaic thermal system is however most 
suitable for the operation of vapour absorption systems (5). 

Photovoltaic thermal (PVT) system refers to integration of pho 
tovoltaic module and a conventional solar thermal flat plate collec 
tor. This technology is used to enhance the overall utilization of 

© 2020 Elsevier Ltd. All rights reserved. 

In this paper, the single effect vapour absorption refrigeration (VAR) System is integrated with fully cov 
ered semi-transparent photovoltaic thermal-compound parabolic concentrator (PVT-CPC) collector. The 
thermal model of this integrated system has been obtained under constant mass flow rate mode of the 
collector. The thermal model is based on the basic energy balance of each component of the integrated 
system in terms of design and climatic parameters. Also, solar coefficient of performance (SCOP), refrig 
eration coefficient of performance (RCOP) and exergy coefficient of performance (ECOP) have been eval 
uated for the proposed integrated system. The numerical simulation have been performed for the climatic 
conditions of capital city of INDIA (i.e. New Delhi) with the help of MATLAB R2015a. From the results and 
discussion, it is found that PVT-CPC integrated with VAR System is most suitable for the self-sustained 
operation up to five hours for a typical day of summer month of New Delhi. 
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solar energy. From this system, electrical energy and thermal 
energy both can be obtained simultaneously. First liquid type 
PVT collectors was designed by Wolf (6]. After that, this technology 
was improved by Kern and Russell [7]. Later on, a lot of research 
has been done in PVT technology to improve its performance. 
Hegazy [8], Shyamn and Tiwari (9] have performed their studies 
on the performance of PVT air collectors. Chow et al. (10], Dubey 
and Tiwari [11], Mishra and Tiwari [12] have investigated the sen 
sitive analysis on the performance parameter of PVT water collec 
tors. Further, some authors have performed their research on the 
PVT integrated greenhouse dryers, roof and PVT facades etc. Shyam 
et al. [13] have performed an experimental validation of various 
performance parameter of partially covered series connected N 
PVT collector operated at given mass flow rate. Recently. Tripathi 
and Tiwari | 14] have conducted a comparative parametric analysis 
of low concentrated PVT collector by considering water and air as a 
working fluid. 

A lot of research has been done in the field of solar air 
conditioning systems since the last few decades [15-17), They 
have performed their investigation on solar absorption refrigera 
tion system using either ammonia-water (NH,-H,0) or lithium 
bromide-water (LiBr-H,0) solution as a working fluid. They have 
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 In 
this 

study, 
an 

effort 
has 

been 

done 
to 

develop 
the 

therm
al 

modeling 
of solar 

milk 

pasteurization 

system
 

operated 

through 
N

 

num
ber 

of fully 

covered 

sem
itransparent 

photovoltaic 

therm
al 

integrated 

parabolic 

concentrator 

(N/PVT/IPC), 
The 

therm
al 

mathematical 

model 
of the 

present 

proposed 

system
 

has 

been 

exhaustively 

dem
onstrated 

for 
the 

assessm
ent 

of perform
ance 

param
eters 

namely, 

solar 

cells electrical 

efficiency, 

electrical 

power 

output, 

useful 

therm
al 

energy 

gain 
and 

tem
perature 

of milk 

(w
hich 

Article 
history: 
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12 
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in 
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pasteurization 

Design 

Solar 
energy 2020 

the 

sustainable 

developm
ent 

[5] 
in both 

developing 

and 

under developing 

countries. 

Solar 

energy 
can 
be 

utilized 
by 

two 

tech nologies, 

namely, 

solar 

therm
al 

technology 
and 

photovoltaic. 

Solar therm
al 

technologies 

consist 
of flat 

plate 

collector 

(FPC), 

parabolic 

trough 

collector 

(PTC), 

evacuated 

tube 

collector 

(ETC) 
and 

solar concentrator 
etc., 

which 
are 

w
ell-know

n 
as 

solar 

therm
al 

collectors 

[6,7], 

These 

collectors 

convert 

solar 

energy 

into 

therm
al 

energy 
and further 

used 

for 

various 

purposes 

such 
as house 

heating 
and cooling 

[8], 

water 

heating 
[9), 

industrial 

heating 

[10], 

refrigeration 

|11], 

power 

generation 

|12] 
etc.. 

However, 
the 

photovoltaic 
tech nology 

includes 

photovoltaic 

(PV) 

module 

made 
up 
of either 
crys 

In 

addition 
to 

this, 

during 

mid-1970s, 
the 

concept 
of photovol 

taic 

therm
al 

(PVT) 

collector 

has 

introduced 

which 

convert 

solar energy 

into 

both 

therm
al 

and 

electrical 

energy 

sim
ultaneously 

|14,15|, 

ater, 

exhaustive 

work 

have 

been 

carried 
out 
to 

develop 

1. Introduction 

The 

growing 

global 

econom
ic 

and 

m
aterial 

standard 

drive 

huger energy 

dem
and 

which 

will 

increase 
by 

another 

30%-50% 

until 2040. 

Currently, 

the 

industrial 

sector 

(including 

the 

non com
busted 

use 
of fuels) 

consum
es 

around 

half 
of 
all 

global 
en 

ergy 
and 

feedstock 

fuels, 

with 

residential 
and 

com
m

ercial 

buildings 

(29%
) 

and 

transport 

(21%
) 

accounting 
for 
the 

rem
ainder. 

M
oreover, 

during 

industrial 

revolution 
in 
the 

mid 
of eighteen 

century, 
con sum

ption 
of fossil 

fuel 

increased 

exponentially 

which 

results 
in 

shortage 
of fossil 

fuel 

reservoir 
and 

global 

warming 

[1,2]. 

Hence, 

owing 
to 

lim
ited 

resources 
of fossil 
fuel 
and 
to

 

provide 

eco-friendly 

energy, 
a plethora 
of 

research 

have 

been 

done 

over 
the 

renewable 

energy 

based 

system
s 

in the 

recent 

decades 

[3,4]. 

Solar 

energy 
is 

one 
of 
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Eneray 
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2164 

SelenceDireet 

G.N. 
Tiwari 
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Research 

Soiet. 

Jaw
ahar 

Nagur 

(targupur), 

Chilkhar, 

221701, 

Balia, 
UP, 

India 

is 
to 
be 

pasteurized) 
in 

term
s 

of both 

design 

and 

clim
atic 

conditions. 

M
oreover, 

effect 
of 

operating 
pad 

ram
eters 

such 
as 

mass 

flow 

rate 
of withdrawn 

milk, 

num
ber 

of collector, 

packing 

factor, 

and 

mass 

flow
 rate 
of 

collector 

fluid 
on 

milk 

pasteurization 

tem
perature 

have 

been 

comprehensively 

discussed. 
The present 

num
erical 

sim
ulations 

have 

been 

carried 
out 
for 

New 

Delhi, 

India 

clim
atic 

condition, 

Based 
on mathematical 

computation, 
it has 

been 

found 

that 

milk 

tem
perature 

for 

pasteurization 

increases 

significantly 

with 

increase 
in 

number 
of PVT/IPC 

collectors 
at low

er 

packing 

factor. 

Further, 
it is also concluded 

that 
the 

proposed 

pasteurization 

system
 

under 

optim
al 

design 
and 

operating 

param
eters 

can produce 
216 
kg 
of pasteurized 

milk 
and 
S.7 

kW
h 

of electrical 

energy. 

Correspondingly, 
after 

simulation 
it 

is 

inferred 

that 
the 

proposed 

system
 

is 

self-sustained 

under 

6
h

 
of 

operation. 
Elsevier 

Ltd. 
All 

rights 

reserved. 

talline 

silicon 

solar 

cell 
or 

thin 

film
 

solar 

cell. 

This 

type 
of 

technology 
is em

ployed 
for 

direct 

conversion 
of 

solar 

energy 

into electrical 
energy 

because 
of photovoltaic 

effect 
of solar 

cells 
of PV module 

[13). 
their 
design 
and 

enhancem
ent 

of system 

performance 

[16-18). 

Afterward, 
the 

concept 
of PVT 

was 

introduced 
in 
fhe 

building 

the 
most 

suitable 
and 
freely 

available 

renew
able 

energy 
for 
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of M
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In 
the 

present 

communication, 

performnance 

analyses 
of interconnected 
N

 

numnber 
of fully covered 

sem
itransparent 

photovoltaic 

therm
al 

integrated 

concentrator 

collectors 

com
bined 

with 

single 

effect 

vapor 

absorption 

refrigeration 

system 

have 

been 

carried 

out. 
The 
pro posed 

system
 

was 

analyzed 

under 
the 

constant 

mass 

flowrate 
of collectors'fiuid. 

M
athemat 

ical 

expressions 

have 

also 

been 

derived 
for 

generator 

tem
perature 

of the 

absorption 

unit 
as 

a function 
of both 

design 
and 

operating 

param
eters. 

Further, 

sim
ulations 

have 

been 
per form

ed 
for 
a typical 
day 
of May 

month 
of New 

Delhi 

clim
atic 

conditions. 

Performance 

param
eters 

have 

been 

evaluated 

such 
as 

collector 

exit 

tem
perature, 

generator 

inlet 

tem
per 

ature, 

electrical 

pow
er 

output, 

electrical 

efficiency, 

overall 

thermnal 

energy 

gain, 

instanta 

neous 

therm
al 

efficiency, 

overall 

exergy 

gain 

and 

coefficient 
of perform

ance 
of the absorption 

system
. 

The 

sim
ulation 

code 
has 

been 

written 
in 

MATLAB. 

From
 

the 

present 

anal yses, 
the 

following 

salient 

conclusions 

have 

been 

drawn.: 

Operating 

generator 

tem
perature 

of the 

absorption 

system 
is suitable 
for 
five 

number 
of photovoltaic 

therm
al-integrated 

par abolic 

concentrator 

collector 

connected 
in 

series. 

The 

proposed 
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Keywords: 

NIPVTIIPC, 

VARS, 

constant 

mass 

flow 

rate, 

self-sustained, 

CO
P, 

alternative 

energy 

sources, 

energy 

conversionNsystem
s, 

pow
er 

(co-) 

Yokozeki 
[5]. 

Am
ong 

all the 

pairs, 

lithium
 

brom
ide-water 

(LiB
r-H

,O
) 

pair 
is most 

suitable 
for 
the 

air-conditioning 

application 

whereas 

ammonia--water 

(N
H

3-H
,0) 

pair 
is 

Introduction 

azhar@
zhcet.ac.in on 06 July 2020 

In 
the 
last 

few 

decades, 
a lot 
of researches 

have 

been 

perform
ed 

in the 

area 
of solar 
air 

conditioning 

system
s 

[6-11]. 
Their 
studies 

conclude 

that 
the 

refrigeration 

and 

air-conditioning 

with 

solar energy 

would 
be econom

ical 
and 

environm
ent 

friendly. 

Srinivas 

and 

Reddy 

[12] 

proposed 
a com

bined 

cooling 

and 

pow
er 

system
 

by 

integrating 
a Kalina 

cycle 

with 

vapor 

absorption 

refrigeration 

system
, 

and 
the 

system
 

is driven 

through 

solar 

energy. 

Henning 

[13] 

have 

presented 
a detail 

review
 

on 

solar-assisted 
air conditioning 

buildings, 

which 

deals 

with 
the 

closed 

Further, 

several 

authors 

have 

published 

their 

work 
on 
the 

absorp 

tion 

system
 

operating 

with 
the 

integration 
of solar 

therm
al 

collector 

such 
as 

conventional 
flat 

plate 

collector 

(FPC), 

evacuated 

tube 
col lector, 

parabolic 

trough 

collector, 

and 

integrated 

parabolic 

concen 

trator 

(IPC
). 

Furtherm
ore, 

different 

working 

pairs 

have 

also 

been 

Energy 

plays 
the 
key 
role 
in 
the 

sustainable 

development 
of the society 

[1,2]. 

During 
the 

industrial 

revolution 
of eighteen 

century, 

the 
use 
of fossil 

fuels 

(e.g., 

coal, 

petroleum 
oil, 
and 

natural 

gas) increases 

exponentially. 
In 
the 

present 

era, 

energy 

consumption 

demand 

rapidly 

increases 
due 
to 

population 

growth 
and 

global warming, 

which 

also 

causes 

clim
ate 

change 

that 

have 

drawn 

renewed 

interest 
to 

develop 

eco-friendly 

system
s. 

Moreover, 

huge am
ount 

of 

energy 
is 

consum
ed 

worldwide 
in 

cooling 

and 

air conditioning 

purposes. 
In 
this 

regard, 
the 

vapor 

albsorption 

refriger 

ation 

system
s 

(VARS) 
are 

widely 

researched 
in 
the 

recent 

decades 

as they 
are 

econom
ical 

in com
parison 

with 
the 

vapor 
com

pression 

refrigeration 

system
, 

because 

absorption 

system 

operates 

with 
low grade 

energy 
in the 

form
 

of 

heat 

such 
as solar 

energy, 

geotherm
al 

energy, 
and 

waste 
heat 

from
 

industrial 

processes 
(3). 

Besides 

this, 
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will 

continue 

oper ating 

for 
5h 

during 

M
ay 

m
onth 

in 

New 

Delhi 
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The 

maximum 

solar coefficient 
of perform

ance, 

refrigeration 

coefficient 
of performance, 

and 

exergy 

coefficient 

of perform
ance 

are 

reported 
as 

0.1551, 

0.8344, 

and 

0.2697, 

respectively, 
for 
the 

proposed 

novel 

system 

under 

given 

design 
and 

operating 
conditions. 

Additionally, 
the 

etfects 
of other design 

param
eters 

of this 

novel 

system
 

have 

also 

been 

investigated. 

[DOI: 
10.1115/1.4047407] 
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Department 
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Engineering, 

generation, 
renew

able 
energy 

suitable 
for 
the 

refrig 

eration 
purpose. 

solar 
therm

al 

energy-driven 

cooling 

system
 

(e.g., 

adsorption 

and 

absorption 

system
s) 

and 
the 

open 

solar 

therm
al-driven 

system
 

(e.g., 

desiccant 

cooling 

system
s). 

The 

econom
ic 

analysis 
of 

the 

solar 

therm
al 

cooling 

system
 

has 

been 

carried 
out 
by 

Tsoutsos 
et al. 

[14] 

and 
con cluded 

that 
the 

vapor 

absorption 

chiller 

would 
be 

cheaper 

than 

the other 
system

s. 

taken 
to 

operate 
the 

absorption 

refrigeration 

system
. 

A
m

m
onia 

water 
or lithium

 

brom
ide-w

ater 

solution 
is 

generally 

considered 

the 

vapor 

absorption 

system
s 

use 

natural 

substances 
as the working 

fluid, 

which 

protect 

the 

environment 

from
 

global w
arm

ing 
and 

ozone 

depletion 
[4]. 

The 

various 

pairs 
of absorbent 

refrigerant 

mixture 
are 

possible 
and 

discussed/studied/tested 
by 
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manuscript 
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May 
23, 

2020; 

published 

online 
July 
1, 2020. 
Assoc. 

Editor: 

Esmail 
M. A. Mokheimer. 

R
esources 

Technology 



Home 

lournal 
of Com

putational 

and 

Buy 
Article: 

$107.14 
+

 
tax (Hetund 

Energy 

Efficient 

and 

Quality 
of Service 

Com
prom

ise 

Techniques 
for 

W
ireless 

Body 
Area 
N

etw
orks 

NANOSCIENCE BUY 
NOw 

Source: 

Journal 
of Computational 
and 

Theoretical 

Nanoscience, 

Volume 
16, 

Number 
12, 

December 

2019, 
pp. 

5055-5062(8) 

Authors: 

Rasool, 

Shaik 

M
aham

m
ad: 

M
udasser, 

Abdul 

W
asay; 

Abdul 

Gafoor, 

Shad 

Aqueel 

A
hm

ed; 

Publisher: 

American 

Scientific 

Publishers 
DO: 
https:/ldoi.org/10.1166/jctn.2019.8563 

ADD 
TO 

next 
article 
>

 view
 

table 
of <

 
previous 
article 

Suggestions 

+
 Supplementary 
Data 

Citations 

R
eferences 

A
bstract In 

the 

present 
era 
the 
use 
of e-health 

plays 
a major 
role 
in 
the 

field 
of medical 

science. 
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W
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area 

network 

(W
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the 
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service 
and 
to 

track 
the 

network 

stability 
for 
a longer 

tim
e, 

e.g, 

probability 
of delivery, 
and 

latency. 
The 

main 

im
portant 

issue 
is to 

maintain 
the 
energy 

efficiency 

within 
the 

form
ed 

network. 

Here 
we 

propose 
a protocol 
for 

WBANS 

based 
on 

MAC 

using 
the 

multi dim
ersion 

(M
D) 

gaph 

opim
ization 

to
 

com
prom

ise 
the 

energy 

consum
ption 

and 

QoS 
in 

data 

ransm
ission. 

In 

WBANS, 
low

 

battery 

performing 

on-body 
or inculcate 

biomedical 

sensor 

nodes 
are 

applicable 
to 

observe 
and 

gathers 
the 

physiological 

signals 
like 

body tem
perature, 

blood 

pressure, 

ECG 
and 

EEG. 
The 

MAC 

protocol 

design 

utilizes 
an 

optimízation 

algorithm
 

to optimize 
the 

scheduled 

traffic and 

channel 
of 

WBAN, 
The 

proposed 

protocol 

sim
ulation 

results 
will 
be 

better 

than 

TDMA, 

CA-MAC 
and 

IEEE 

802.15.6 
MAC 
in 

term
s 

of 

energy 

efficiency 
and 
QoS 
for 

large 

network 

conditions. 

Technical 

Cam
pus, 

423203, 
M

aharastra, 
India Publication 

date: 
December 
1,2019 



Retr
ieva

l 
Num

ber: 
Gll

140
58^

>0
ÇB

EN
EB

P 

"M
AN

SO
GN

, 

MA
sL

Gh
ON

, Dia
l, 

vu
shi

k 

dbLA
NA CA

la 

H
ao

lo
ri

n
e \Ois
t. 

Tec
hni

cal 

Cam
pus

, 

Ma
har

ast
r/n

dia
. 

Wa
say

403
@m

ail.c
om

 

Pro
fess

or 

Dep
artm

ent 

of
 

E&
TE

Ma
ula

na 

My
kht

¡r 

Ahm
ad Nad

vi 

Re
sea

rch
 

Sch
ola

r 

Him
ala

yan
 

Un
ive

rsit
yA

run
ach

al 

Pra
des

h,I
ndi

a. 

MAL
EGA

ON 
"iMA

NS0G
RA" 

Code 34
1 1

 

w
w

w
.it

ee
.o

rg
 Na
slu

k 

un
oc 

a 
mu

lti-b
ep modd

 e.
 in
 the 

rou
ting

 

sho
uld

 be
 

do¿ 

in
 

IJ
IT

EE
 

Ah
me

d 
Ab

dul
 

Ga
foo

r, .R
evi

sed
 

Ma
nus

cri
pt 

Re
cei

ved
 on

 
May 28, 

201
9. 

Abd
ul 

Wa
say 

Mu
das

ser
, 

Sha
ik 

Mo
ham

me
d 

Ras
ool

, Shah
 

Aq
uee

l 

am
alg

am
atio

n of
 

var
iou

s 

tec
hn

iqu
es wh
ich 

con
tain

s loT is
 

also
 

kno
wn 

as
 

Int
ern

et of
 

Ev
ery

thi
ng

 it is
 

the 

ene
rgy

 

cal
cul

atin
g the 

res
idu

al 

ene
rgy

 

res
our

ce 

allo
cat

ion
. 

po
int

ing
 

ran
kin

g is
 

to
 

det
erm

ine
 

ma
xim

um
 and 

min
imu

m 

int
elli

gen
t 

bui
ldin

g [4], and 
rem

ote
 

sen
sin

g 

usa
ges

 [5]. 
Che

ck 

are 

pro
mi

nen
t and 

hug
ely

 in
 

dem
and

 [2], 

tele
me

try
 [3], 

me
dic

al 

tra
nsp

lan
t and 

sen
sor

s 

app
lic

abl
e in

 
mi

lita
ry 

wh
ich 

ind
epe

nd
ent

 

ene
rgy

 

sup
pli

es are loT 

op
era

tio
ns 

inc
lud

ing
 

int
erm

itte
nt 

ene
rgy

 

sou
rce

 [1]. 

A
 

goo
d 

dev
ice

 

from
 sca
rce

 and low 

pow
er 

Int
ern

et of
 

Th
ing

s 

(Io
T) 

dev
ice

s 

av
ail

ab
le in

 
sen

sor
 

sys
tem

. It
 

has long
 

run
nin

g 

co
mp

uta
tio

n alte
r the 

che
cki

ng
 

poi
nt cost

 

de
pe

nd
ing

 on
 

the 
ene

rgy
 

leve
l 

thr
ou

gh
pu

t 

iss
ues

. For real
 

time
 

pe
rfo

rm
an

ce 

it is
 

eas
ier

 to
 

ach
iev

e 
a 

dyn
am

ic 

sch
edu

lin
g 

alg
ori

thm
 

whi
ch 

sol
ves

 the 

wi
rel

ess
 

ne
tw

ork
 to

 
im

par
t 

un
ive

rsa
l 

ap
pro

ac
h 

IN
T

R
O

D
U

C
T

IO
N

 

Ef
fic

ien
cy

, 

In
ter

ne
t of

 
Th

ing
s. 

Ke
yw

ord
s: 

W
ire

les
s 

Se
nso

r 

Ne
tw

ork
 

Cl
us

ter
in

g, 

En
erg

y 

sy
ste

m.
 

pro
po

sed
 

rou
tin

g 

pro
toc

ol will
 

pe
rfo

rm
 

be
tte

r 

than
 the 

ex
ist

ing
 

LE
AC

H-
C,

 

GE
EC

 and the 

pre
sen

t 

ex
ist

ing
 

EE
CR

P. The 

sim
ul

at
io

n 

res
ult

 

wil
l 

sho
w and 

co
m

pa
re wit

h 

LE
AC

H,
 

ce
rta

in
 

no
des

 to
 

ev
alu

ate
 the 

ce
nte

r 

po
sit

io
n.

 

The 

pr
op

os
ed

 

rem
ain

ing
 

ene
rgy

 is
 

vie
we

d in
 

the 

pro
po

sed
 

rou
tin

g 

pro
toc

ol 

in
 

en
ha

nc
ing

 the 

ne
tw

ork
 

lif
eti

me
 and 

en
erg

y 

ut
ili

za
tio

n. 

A
 the 

sen
sor

 

no
des

. A
n 

ad
va

nc
e 

tec
hn

iqu
e is

 
pro

po
sed

 for 

he
ad

(C
H)

 

wh
ich

 is
 

ro
tat

ed
 for 

di
str

ib
ut

in
g the 

ene
rgy

 

be
tw

een
 

ad
ap

ted
 for 

clu
ste

rs and 

bas
ed on

 
the 

ce
nte

r 

po
sit

ion
 

clu
ste

r 

and 

ne
tw

ork
 

lif
eti

m
e. 

A
 

new 

ser
ies

 of
 

hy
bri

d 

alg
or

ith
m

 is
 

Hy
bri

d 

op
tim

iza
tio

n 

tec
hn

iq
ue

s to
 

en
ha

nc
e the 

en
erg

y 

eff
ici

en
cy

 

rou
tin

g 

pro
toc

ol for 

en
erg

y 

eff
ici

en
t 

as
sis

tin
g IoT 

bas
ed 

on
 

req
uir

ed
. 

Her
e w

e 

pro
po

sed
 a 

tec
hn

iqu
e for WSN
 

usi
ng 

a T
o 

m
ain

tai
n 

a 
lon

g 

ne
tw

or
k 

a 
po

we
rfu

l 

ro
uti

ng
 

pr
ot

oc
ol

s are 

like
 

en
erg

y 

re
so

ur
ce

, 

St
or

ag
e 

re
so

ur
ce

, 

co
m

pu
tin

g 

res
ou

rce
 etc. (Io

T)
. In

 
this

 the 

no
des

 are 

co
or

di
na

tio
n,

 
the 

sho
rt 

ran
ge 

sho
ws

 that
 way

s 

[14
]. The 

dir
ect

ion
 of

 

tra
ck

ing
, 

ba
nd

wi
dth

 and 
ran

ge,
 

wh
ich

 

inf
lue

nc
e the 

rou
tin

g in
 

mu
ltip

le pow
er 

pro
ce

ssi
ng

, 

me
mo

ry 

spa
ce,

 

wi
rel

ess
 

co
mm

un
ica

tio
n 

loT 
is

 

the 
re

str
ict

io
ns

 of
 

res
ou

rce
s 

like
, 

sup
ply

 of
 

en
erg

y, be
ne

fits
 of

 

suc
h 

co
ns

id
er

ati
on

s 

[13
]. The 

ma
jor 

ch
all

en
ge

 of
 

rai
sed

 on
 

int
ern

et,
 

wh
ich

 

req
uir

es 

to
 

blo
ck 

be
for

e 

tak
ing

 

ins
tal

lin
g 

WSN
 

des
ign

 for 

ac
ce

ssi
ng

 the 

nov
el 

ch
all

en
ge

s 

su
rro

un
di

ng
 

in
fo

rm
ati

on
 and 

en
vi

ro
nm

en
t 

dat
a. 

Ho
we

ve
r., 

arc
he

typ
e 

[12
]. 

WSN
 can play

 a 
mai

n role
 by

 
ga

the
rin

g 

of
 

mai
n 

de
fie

s 

ac
hie

vin
g in

 
ord

er to
 

tak
e 

ret
urn

s of
 

this
 

new 

co
mb

ina
tio

n of
 

va
rio

us 

tec
hn

ol
og

ies
 and 

co
nc

ern
s are 

som
e 

in
ter

co
nn

ec
tio

n of
 

the
se 

ob
jec

ts is
 

use
d to

 
fac

ilit
ate

 

the
ir 

or
 

not 

[11
]. The flow
 of

 
ev

en
ts and data

 

pro
du

ce
d the ob

jec
ts 

mea
n 

ev
ery

thi
ng

 

that
 

en
vir

on
m

en
ts can 

co
m

m
un

ica
te 

aim
s to

 
co

nn
ec

t 

sm
art 

ob
jec

ts 

co
mp

os
ed

 via 

In
ter

ne
t. 

Sm
art 

m
an

ag
em

en
t, 

pr
og

res
sio

n i
n 

co
mp

ute
r 

tec
hn

olo
gy

 and 

co
mm

un
ica

tio
n that

 

de
vic

es and the dat
a is

 
ha

nd
led

 by
 

de
vic

e 

ma
na

ge
r. IoT 

is
 

ap
pli

ca
ble

 

inf
orm

ati
on

 at
 

user
 

end
, 

wh
ere

 the vast
 

num
ber

 of
 

ge
ne

ral
ly 

pla
ced

 at
 

the IoT 

ne
tw

ork
 end and 

pro
du

ce all the 

etc.
 

[10
]. The 

co
nn

ec
tiv

ity
 of

 

res
ou

rce
 

m
an

ag
em

en
t is

 

arr
an

ge
me

nt of
 

net
wo

rk 

fra
me

wo
rk and 

firm
wa

re 

up
gra

de
s 

W
asa

y4
03

@
gm

ail
.co

m 

Pr
ofe

sso
r 

De
pa

rtm
en

t of
 

E&
TE

, 

Ma
ula

na 

M
uk

hta
r 

Ah
ma

d 

Nad
vi 

Te
ch

nic
al 

Ca
mp

us,
 

M
ah

ara
str

a, 

Ind
ia. 

Re
se

arc
h 

Sc
ho

lar
 

Hi
m

ala
ya

n 

U
ni

ve
rsi

ty
, 

Ar
un

ac
ha

l 

Pr
ad

es
h,

In
di

a.
 Ab

dul
 

Wa
say

 

M
ud

as
se

r, 

Sha
ik 

M
oh

am
me

d 

Ra
soo

l, 

Sha
h 

Aq
uee

l 

Ah
me

d 

Ab
dul

 

Ga
foo

r, WSN
 

As
sis

tin
g IoT 

A
n 

En
erg

y 

Ef
fic

ien
t 

Ro
uti

ng
 

Pr
oto

co
l for 

In
te

rn
at

io
na

l 

Jo
ur

na
l of

 
In

no
va

tiv
e 

Te
ch

no
log

y and 

Ex
pl

or
in

g 

En
gi

ne
er

in
g 

(1
JT

TE
E)

 

ISS
N: 

22
78

-3
07

5, 

Vo
lum

e-8
 

Iss
ue

-7
S2

, 

May 

cha
ng

e a
d 

suc
ces

s i
s 

too 

hig
h. The 

dif
fer

en
t 

WSN
 

me
rge

 

wit
h 

va
rio

us 

In
 

the 21s
t 

ce
ntu

ry,
 

wi
rel

ess
 and 

mo
bil

e 

co
m

m
un

ica
tio

n 

re
so

ur
ce

 
str

ai
ne

d i
n 

di
ffe

re
nt

 
wa

ys,
 

m
on

ito
rin

g 

sy
ste

ms
, 

Sm
art

 

cit
ies

 

etc.
 and 

it is
 

in
teg

ra
ted

 

into
 the (W
SN

) is
 

use
d for 

man
y 

ap
pl

ica
tio

ns
 

like
 

Sm
art

 

ho
me

s, 

W
ea

the
r 

A
bs

tra
ct:

 In
 

pr
es

en
t 

m
od

er
ni

ze
d era 

W
ire

les
s 

Se
nso

r 

Ne
tw

ork
 

Re
sou

rce
 

ma
na

ge
me

nt 

inc
orp

ora
tes

 
pe

rfo
rm

an
ce

 
mo

nit
ori

ng
, 

sm
art

-ph
on

es,
 

ga
tew

ay
s and data

 

cen
ter

s [9]. pro
ces

s 

req
uir

ed by
 

IoT 

ap
pli

ca
tio

ns
. 

the
se 

dev
ice

s may 

be
 is

 
nee

d of
 

po
we

rfu
l 

co
mp

on
en

ts 

to
 

car
ry out 

tra
ns

fo
rm

ati
on

 hug
e data

 and to
 

tra
ns

mi
t out the 

co
m

pli
ca

ted
 

tas
k. 

Thu
s 

the
re 

and 

ene
rgy

 

su
pp

ort
, and they
 are not 

eff
ici

en
t of

 
sto

rin
g the 

[8]. IoT 

de
vic

es such
 as

 
sen

sor
s 

hav
e 

lim
ite

d 

tra
ns

fo
rm

ing
 

co
mp

lic
ate

d 

tra
ns

fo
rm

ing
 like
 

data
 and time
 

ser
ies

 

an
aly

sis
 de
tai

l, 

som
e 

ap
pli

ca
tio

ns
 are 

lat
enc

y 

sen
sit

ive
 and som

e need
 

op
era

tio
n 

req
uir

es 

a 
su

pp
ort

 

from
 the loT 

ec
os

ys
tem

. For 

va
lua

ble
 

data
 and wor

k 

inc
lud

e 

man
y 

op
era

tio
ns

, 

such
 

eco
sys

tem
 (7]. 

Co
lle

cti
ng

 

ph
ysi

cal
 

data
 and 

co
nv

ert
ing

 it 
into

 

ph
en

om
en

on
, all 

the
se 

mad
e IoT 

ec
os

ys
tem

 as
 

an
 

aty
pic

al 

un
am

big
uo

us
 

nat
ure

 of
 

the data
 

dy
na

mi
c dat
a 

ce
nte

r 

no
de

s, the 

po
we

rfu
l 

ex
ec

uti
on

 

se
ttin

g, 

en
or

m
ou

s 

di
ve

rs
ifi

ca
tio

n 

sca
les

 

from
 

sm
all

 

se
ns

or
s to

 
lar

ge,
 ove

r the 

In
ter

ne
t. 

A
 

IoT 

ec
os

ys
tem

 has lot of
 

uni
ts wit
h 

net
wo

rk of
 

eve
ry 

wi
rel

ess
 

dev
ice

s 

wh
ich

 can 

co
mm

un
ica

ted
 

be
 

IoT [6].
 

The mai
n 

pu
rpo

se of
 

IoT 

is
 

to
 

bui
ld 

a 
pe

rfe
ct 

big 

re
vo

lu
tio

n in
 

the 

wo
rld

 of
 

co
m

m
un

ica
tio

n 

is
 

pr
ed

ict
ed

 to
 

se
ns

or
s, 

pr
oc

es
so

rs and 

co
m

m
un

ica
tio

n 

ha
rd

wa
re.

 The nex
t 

the data
 

wha
t 

they
 

ob
tai

nc
d from

 

the
ir 

ec
os

ys
tem

 

usi
ng 

em
bed

 

wc
b-

ba
se

d 

se
gm

en
ts that

 

co
lle

cts
, 

tra
ns

m
iss

io
n and 

co
mp

ute
 

co
ntr

ol.
 

cre
ate

d b
y 

sm
art

 

The 
201
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