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Preparation of chitosan-gelatin based composite gels/films as wound cover
materials

GAYATRI and JOYDEEP DUTTA®

Department of Chemistry, Amity School of Applied Sclences, Amity University
Haryana, Pachgaon, Near IMT Manesar, Haryana-122413, India

ABSTRACT

In this study, chitosan-

gelatin based composiie gels/films were prepared as wound cover materials by solution casting

techni ;
cchnique. Propylene Slicol served as a plasticizer as well as a humectant, The gels as well as films were studied ‘with the
d

::i:mr‘:mm{ of percentage swelling, percentage weight loss,
the g‘;’"f’&'d (1:50) has maximum percentage swelling and per
o ier hand, percentage weight loss of chitosan-gelatin base
Py "’"P;J:tre gel. In addition, the JSolding endurance of the film is

¢ film possesses better mechanical strength as compared fo

used as a promising wound cover material,

INTRODUCTION

Even withour the aid. of any .\'\-fOl-'lnd:'chcr. matcrial;, .

wound can heal. itself] through a.hatural healing process.

Nevertheless, covering a wound is essential to protect the *

wound from microbial contamination that may be
f‘-‘:tm:nental for overall human health, Keeping these issues
In mind, the researchers are looking for new materials for
Ihc. development of wound covers with new properties.
Chitosan is a natural and hetero-polymer of glucosamine
and N-acetyl glucosamine residues and is obtained by
deaceylation of chitin'?,  Owing to its non-toxic
characteristic, biocompatibility, biodegradability, and anti-
bacterial activity, it has attracted significant interest in a
wide range of biomedical and pharmaceutical applications
including drug delivery, cosmetics, wound healing, and
tissue engineering, to name a few*®, The primary hydroxy!
and amine groups located on the backbone of chitosan are
mainly responsible for the reactivity of the polymer and
also act as sites for further chemical modification™ ¢, On the
other hand, gelatin is also a natural biodegradable polymer
derived from collagen of animal skin and bones. Due to its
casy film as well as gel forming abilities, it can be
combined with chitosan so as to obtain film or gel with
improved properties essentially required for treating
wounds”. The present investigation has demonstrated not
only the preparation of chitosan-gelatin based wound
covers in the form of gels and films using solution casting

technique but also their characterization in terms of

swelling study, weight loss. study, thickness and folding
endurance measurements. -

Chitasan with a molecular weight of 100,000 was obtained

“as a gift sample from Centreal Institute of Fisherics and

| 4;&#1@“1(&33-36(20&) Ae?
: Tnternational Publication, [ndia o T i)
utta_joy@yshoo.co.in

‘I_.

*Corresponding author: E-mail: d

Key Words: Chitasan, gelatin, composite gels/films, wound cover-

- Technology, Cochin. Gelatin and propylerc glycol wee .
- procured” from Central Drug House,” New Delhi. All
* chemicals were

_ - MATERIALS AND METHODS . -. i " .. -remarkably higher (300 ti

thickness, and folding endurance The chitoson-gelatin base

entage weight loss as compared to composite film at 37C. On
d composlie film (2:5) is significantly less as compared (0 the
more than that of the gel. Further, it is attributed (o the foct tha!
the gel. The chitosan-gelatin based composite film (2:5) may be

[ used s received ~ without  further -
purification. - - 0 | .

. .o e ‘e v
.PREPARATION OF GELS/FILMS
First of ell, chitosan (1-3%) (w/v) and gelatin (10-20%)
(w/v) solutions were prepared separately in respective I'Vé
(v/v) glacial acetic acid and distilled water. Then chitosan -
and gelatin solutions were mixed together in. various
proportions and allowed to leave at ambicnt temperature

" until all the aicbubbles disappeared. Subsequently, 0.25 mL

of propylene glycol was added separately in various
propartions throughout the experiments. Finally, these
solutions were poured into plastic trays for the formation of
gels and air dried at room temperature in case of films.

CHARACTERISATION OF GELS/FILMS

The chitosan-gelatin based composite gels/films . were -
characterized by measuring the thickness, folding
endurance, percentage .swelling and weight loss using
conventional methods described elsewhere’.

RESULTS AND DISCUSSION
Thicknesses of the obuained gcl§ as wcllr-;sw ﬁlnl:s were
measured by screw gauge. The thickness o gel was in
the range between 1.26 mm and 3.!3 mm wherees thc film
thickness was 0.25 mm that ||§d:eatod -lhc uniform
spreading of the solution during casting. Folding endurancs

i celatin composite film (2:5) was
o ety higher mes) than the chitosan-gelatin

ed by Hima Binduetal."and it-
o the presence of propylene

composite film (1:40) report
posite film has

was 256 & 5.50. It may be duc t
glycol, the flexibility of the current com
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Abstract

;‘he present s tudy is aimed towards the use of sel
mmonium Nitrate crystals. High* hygroscopic.n

-may thus be utilized to repel wdter molecules re
~In the present study, the effectof addition of

Ammonium Nitrate is observed and compared. Samples were prepared by adding varying an
Nitrate and were kept under normal laborato.

were conducted on a daily basis for a period of 20 days. All
hibited different water absorption rates w

weight percentages of waxes with Untreated Ammonium

A weight increment rate study of all the'prepared samples
prepared samples, under same atmospheric conditions, ex

ected hydrophobic hydrocarbons to attain a wa e
ature of Ammonium Nitrate makes it impractical for its useé
orption of water molecules by Ammoniu

oxidizer in composite solid propellant formulations as abs
: al integrity, energetics and ballistic perft

moisture in the atmosphere negutively affects the structur

Ammonium Nitrate based propellant grains, Hydrocarbons,
;sulting in'a reduced water absorption by Ammonium

Paraffin Wax, Micro-crystalline Wax & Bees Wax along with pure

terproof coating on

m Nitrate from
ormance of the
generally waxes and oils, are hydraphbbic in nature an

Nitrate.crystals.

d significantly small
ry conditions-

hich were then

compared to reveal the waterproofing capabilities of specific additives.

Keywords: Ammonium Nitrate, "Hydrophobic Hydrocarbons, Paraffin

Waterproofing.

Wax, Micro-crystalline Wax, Bees Wax,

"1, Introduction

Ammonium Nitrate (AN), though being aneconomical
and eco-friendly oxidizer, suffers a very limited use in
_ the formulations of composite solid propellant (CSP)
_ grains due to its high hygroscopic nature. The Nitrate
salt of Ammonitum with chemicat formula NH4NOs, with
appearance of white crystalline solid, is highly soluble
in water (Zapp et al, 2000). Ammonium Nitrate tends
to absorb water molecules from moisture present in
the atmosphere which results in liquefaction and/ or a
change in! state of the .compound. Another major
drawback 8f AN is its dimensional instability due to its
five phase state transitions ranging from -200 °C to its
boiling point, i.e. 125 °C. These phase modifications
leads to a decrease in the adherence between the
crystallites and result in severe structural changes in
the crystal lattice of Ammonium Nitrate (Hendricks et
al, 1932), (Brown et al, 1962). Owing to these inherent
shortcomings, structural strength of AN based
propellant grains decrease significantly during these
thermal cycles and leads to the formation of cracks in

the propellantgrains.

.;J))

: "cdrrvcspojndlngauﬁmr: Manlish Kumar Bharti

Such cracks result in an unexpected increase in
burning surface area of the propellant (Flack-Muss et
al, 1972). At any instant, mass flow rate of hot gases
generated and flowing from the motor under stable
combustion conditions is governed by the following
empirical formula (Sutton et al, 2001):

m =pp.Ab.r 0
Where, :

mass flow rate of hot gases generated,
density of propellant prior to motor start,
burning area of the propellant grain,
propellant bura rate. :

- g 2
nu nn

Formation of cracks in the propellant grains-open up
new additional burning surfaces causing an unexpected

fncrease in the generatipn of mass flow of hot gases as -
is evident from Equation 1. SucH increased mass flow
mayjover pressurize the solid Jrocket motor (§RM)- "

feadipg to a disastrous failure of the mission. Hence
any inherent property of an ingredient used in the

formulation of CSPs which may lead to occurrence of * 3

cracks, should be dimjnished. :

2500] Internatlonal Journal of Current Engineering and Technology, Veol.5, Nﬂ,; (Aug 20 15:)
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§tructura1 and functional aspects of t.ryps.m-gold nanop
teractions: Ap experimental investigation

. a
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udlp Majumder.‘l,-t

: logy. sl
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ARTICLg INFO ABSTRACT" - e = o - Constructs-made up ©
- e — 5 ases. _
3 W " Trypsin (Trp) is arguably the most impertant member of the serine prote.
A . . ] : N Typs
. eceived 19 June 2015
Received in'revised form

ility, -
Y e aéncy and-s@ability,
ibit increased effidency ants
: X i known to exhibit incre sec ¢ sin-t
s les {GNP) with trypsin-have been - 1 different tﬂ_’P n-Lo- <
R g opez:crt:zcriménh’- Here we report simple Trp-GNP CD?Stmgts'm'xiest:alnce to autolysis, and h'gh:d

i \..'ano:s' h l:xhibit higher efficiencies in biochemical assay]Varying res GNP ratios exhibit prolong
) r;t"l?tsy‘?n I'c:-:ll trypsinization. Trp~GNP constructs in different trypsin-te

abii

13 Séptember 205
Acc?pted 24'September 2015
Available online 9 October 2015

p ilide (BAPNA) assay as
d sustained activity compared to native trypsin in N-a-p-!JenZO)’l-D‘?'"z:ir::" = l(jecreaSing rate of
Keyworde moritor i‘t:l by UV-Visible spectroscopy. The activity was monitored as a fun
Keywords: monitored by
Trypsin

s i i during
in) with ame x

linear release of p-nitro aniline (resulting from the cleavage of‘BAPNﬂfrby )“53: h;ve done extensive

he assay, whose absorbance was measured at 410 nm (Amax p-ni'tro aniline). e force MICTOSCOPY

Gold nanoparticle ttedaics ti; understand structural basis of this trypsin GNP interaction by lzzg?: Chnicues, Dur findings
Morphotogic F issi i TEM) and circular dichroism e . o that
: AFM), transmission electron microscopy ( ) aver am trypsin tha
:&T::elgg;;:;ganﬂ (sugge’st that on interaction, the gold nanoparticles probably form an adhex:{r(;; E‘y’rer T o GNP

effectively changes the morphology and dimensions of the nanoconstructs. . typ

i i ion of protein.
ratio is extremely important, as higher concentration of GNP might damage the conformatio p
Stability studies related to denaturation show that 1:1 Tr

P-GNP constructs exhibit maximum stability
and high efficiency in all assays performed.

© 2005 Elsevier B.V. All n’gh_ts reserved.

1. Introduction

sporadic presence of two small a-heljces. Asp 189 residue in the
trypsin pocket is believed to determine its high substrate specificity
Trypsin is arguably the most important member of the Serjne and s_trcmg biochemical property [9_]. In spite of its importance,
Protease clan. It has wide implication in different bif)cherr_m_:al Frypsm _has many drawbacks especially autolysis (self-digestion
techniques like limited proteolysis, residual enzymatic activity  in solutlon.], poor enzyme_—to_-subs.trate ratio that often becomes
and proteolytic assays [1-6]. Besidgs. trypsin is a key player |n_the problgm?nc .dunng. protein identification, and
digestive system of different species from marr-\mals to r_epmes_ ha‘lf‘hfe in biochemical assay disallowing lon
pisces and even plants. The structure of trypsin from different minimum reagentquantity[‘no,l1],Multi
sources is well established [7,8]. Apart from some have been implemente
difference, the overall structure is almost the sa

extremely small
g-time studies with .

| -dimensional dpproaches
minor sequence

' d to increase the enzyme efficiency ang
i me- The structure . réduce the auto-digestion, Various developments jg this field
of trypsin consists of mainly antiparallel B-sheets and loops with include the sol-gel encapsulation, immobilization of enzyme
on monolith surface, and -constryc
— reactor (12-14J.
Abbreviations: GNP, gold nanoparti e:NPs.mnopanicles;Trp,t,-ypsin: NP-PC, cac (12-14)
nanopankle-prdte_in corona; BAPNA, n ?

nz0yl p-itro anikide,
* Corresponding author. TeL: +91 9168400945, - - * - - .

lar enzyme
E-mail address; sudip22m@gmail.copy

(S. Majumder),

. . biological importa
Both these authors contributed equdlly 16 this study, = -~ - . .

>\ca Impartance of pr N Ty living syste
_ Pratein complex’is generally referred tg ‘3¢
hrtp://dx.doi.org/10.1016/j. mseb.2015.09.006 '
0921'_510110 2015 Elsevier B.V. All rights reseryed.
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‘:g-:‘:l “th-'d In the. current research work, we have

| ' transfp ed to _discuss the effect of radiative heat

| s er term in weak—non-linear waves in fluid with

veral internal state variables.The analytical method

A .. characteristics is used to show that 4 plane finite

| i -"* amplitude disturbance propagates through this system
at the frozen sound speed. i .-

of

; Ove -
S Key Words: Ra_diativc Heat Transfér, Non Lin_ear-
'. - ) Waves, I:‘li_lid - . - . - .

... _° . .° 1L INTRODUCTION.® -

Several articles>**57trade with the solution of plane
shock waves formation in one dimensional unsteady flow
with discontinuities resulting from the motion of a piston.
Clark® discussed growth and decay behavior of plane
waves travelling through a relatively uniform but time
relying chemically reactive gas mixture in a general state
of disequilibrium.In classical mechanics of an inviscid
non heat conducting gas the shock wave is a sharp
discontinuity of the velocity and the thermodynamics

behavior at the wave head of a finite amplitude gas
dynamic disturbance in a chemically reacting fluid.
Pandey and Chaturvedi®! have also discussed weak waves
in reacting gases. Ojha and Tiwari'® decidedpropagation
of spherical shock—waves in- r}on—idcal atmosphc‘rc, In
many important occurrences,it Is necessary to envisagea
“flow of a gas with sufficiently large and r'apld tcmPt.:raFure
changes deviate from therquynamlcs equilibrium
because some degree of freedom in the motecules cannot
follow these changes without lag. fhe processcs, in which
there occurs the motion of l}!e mixture or various gases
and fluids, or gases and fluids with solid particles, or

“af

other transition and the.: phcnomena- of diffpsion,
representing itself  the internal re]au\.{e motion’ - of
 substances constituting the mixture.A pas is considered as
" Haviag & namber of modes of molccular energy, such as

translation, v'ibrauonali ~and - electronic. For. some
+ gpplication, the population of the energy levels in each
. mode -may ofien be assumed to follow Boltzman

‘ P99 V9 vV w

.t
.

dmahidfatima@gmail.com

- translation mode. If all internal modes are

. chemically reactive, we can define chem

“Tequired the chemist gaidance in'a whole variety of re--—

variable of thegas. Sharma and Shyam'? “discussed

. fluids only, accompanied by chemical phase or some’

acterized bY 2
distribution. Thus, each mode can be chz:\ractfgl o be in
temperature and a given internal mode is sal

; that of
ilibrium if i is equal to "N
equilibrium if its temperature q in equilibrium,

m. When 2

the gas is said to be in internal equilibriu we define

radiative field is associated with the gas, as i
“radiative-equilibrium”. ~Similarly, when a B2
: ical equilibrium-

processes .'a{ld . =
ked o

Chemistry, especially ‘chemical kinetic SES
aerospace_engineering have become -in_timately.]'“ e
because of mutual ihterests.Aerospace - engineers have. :
entry problems, whereas the chemistry have found many

of the simulation techniques uséd~by -the engineers
capable of extension to the.study of purely chemical
processes.

In the absence of transport effect, equation governing the
conservation of mass, momentum,- energy and rate
equations for one dimensional motion of a flow wit
several internal state variables are given by - :

: € pu
Pa+ P+ pUy + =0 (L
pu, + pu,+ p,x =0 (1.2)
Epu
Pt upe+af (pu+—

1 .
. ;aﬁzpclwl'{‘Q(r'-.l) =0
(1.3)

w,

Z=1,,N). (a4
p a4

where p, u, p, h, , ‘c.’ and w; are density,
pressure, enthalpy, concentration of the jt

chtucix=

» Velocity,
Species x is the

~“distance of the axis or the centre of symmetry and v rat
i rate

of production of i species respectivel
sound speed ar can be written as ‘

h,p
= =

Y. The frozen

"(1..5')'

|
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Abstrac.t: 1
mpt ha,ls.l :l::":s':;t paper, following Jejjery®and Ravity''an
sfer term at “.h-ahc to _dlS.Cuss the effect of radiative-heat—
ression pulses ' the jurip continuity first appears on the
OVCr a concave wal o Stc"d)'_ fluid with several state variables
- Optically ¢h; wall in two—dimensional stéady supersonic flow.
. coordinates isr:, g:s approximation and wethod of natural
Or non-brealk; sed to determine explicit criteria for the breaking

. "en=breaking-of the wave profile. .o

However, the resultscorres
also obtained and discussed

. s teel .

Key W Ol‘:fis: Radiative heat transfer compression pulses, internal
state varmable.

.

L. INTRODUCTION

The effect of non—linearity on the wave propagation has
been a subject of great interest from mathematical as well as
physical point of view. The studies of non-linear effects on
the wave propagation have been extensively carried out by

__ several authors*®*!>!%!™181%2: Equations of state with one
te dependent state variable arise in the study of gases subject
chemical dissociation or vibrational relaxation. In the
1‘“&- case, the possible effects of diffusion are normally
neglected so that the purely chemical phenomenon is treated in

isolation.

For one relaxing mode Lighthill’” has discussed fully and
artially dispersed waves. thn.morc_than.one relaxing mode

i« concerned, often one relaxing time is extremely long
b th others, it is then useful to assume that all short

.ompared Wi i iy e .
comp me modes are m equilibrium, reducing . the

yelaxation ti

ponding to binary dissociated gas is )

roblem to one of the single mode type. Clarke and Rodgers® -

e.inVCS . .
havgas-_wi[h several internal energy modes. Becker and

1 have discussed the structure of compression wave

tigated the structure of plane—steady shock wave in

5home

. Bohc)in arallel relaxation modes. Coleman and urtin have .
for Essped growth and decay of discontinuifies i fluid with -

, ‘ii;:f:mal state Va‘riablei. IR i i -

iy Effcét of radiation are of _great significance in astrophysical
'blem and nuclear explosions. In extremely high speed of
pro , : L ' » .

27531

. plane=acoustic-waves. ‘Wang™ studied the

Ci=1,2,...,0).
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nomy

phc res, the

flight of a space—craft re-entering planetary atmos mes

gases in motion attain high temperature and radlaEIOH:ec:t by
an important mode of heat transfer. It was P°'_“te. 2 ihat
Schwarzschild'® " ard -ré—emphasized by Eddington Iy i -
radiative—transfer could play an imporfant role pot onty
stellar—atmosphéres, but also in stellar—interiors. ¥/ the
Baldwin'® studied’ the effect of thermial-radiation on &%
‘piston Problem” -
With thermal radiation. Role of radiation in modern £3s
dynamics was discussed by Ziqulev®. Olfe'® has gtud:ed the
effect of radiation on unsteady shock-wave. Sn'mvas::m_ﬂnd
Ram'’ have discussed the sonic—discontinuities in radiating—
gases. Ojha and Rai® have studied growth and decay of weak
discontinuities in presence of thermal radiation.

Equation of motion for a two—dimensional steady. fluid
with several internal state—variables when radiative heat
transfer is taken into account and other forces such as
viscosity heat conductivity etc. are neglected are given by S

U P+ VP + pluy + Vi) =0, (L.Y)
puu,, + pvu,y ++p, =0, (1.2)
puv,, + pvv,, +p,, =0, - (13)

e

N
up,+vp,,—a(up,, +vp, )= Y g Wi
1x TVPoy ~Ap (UPs TV, l—ph +Qp('-1)=0,
3 1=l P
(1.4) - :
ué, . + Ve, . = A -
i,x Ly : (1.9)

P

“"Where u,v,p,p,h, Ci and Wi 'dﬁnoté'r'c'spe'cti‘\/ély“. % “and

component of velocity, gas pressure, densit :
R . . s € b

concéntration, rate production.Radiative heat-—tra?xsferntthalpy’
is given by em Q
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ABS TRACT
used in ),
Process;

ng unit (H) and als i One is ordinary repairman and other is expert repairman.
re o two repairman. Or ry rep P - rmart
Pairman siarts the repair of failed unit, if he is not able to repair the failed unit then he will discuss with the expert repar™

f(!l[urc "'
) point le
particy

- 's (A4
* This paper describes the cost-benefit analysis of programmable logical control (PLC) system, which 'a g
€ modern industries. The model of system consists basically three parts i.e. mechanical part (M), software

me .drslnbunons of components are taken exponential whereas the repair time distribution is general. Using €8
Ichmque, important measures of system effectiveness are obtained. The results are also analyzed thro
arcasewhen repair time distributions are also exponential.

nerally
eontﬂ?l 2
Iniliall,y. ordinary _
ne}an‘ve
ugh graphs in @

KEYWORDS . PLC, exponential distribution, regenerative point technique, fdilure & repair rate, p.d f, c.d.f, etc. - '
= LINTRODUCTION =~ - -

- In ordfer to improve the profit of an industry, researchers are
always interested in analyzing the real existinig industrial system
‘Models. Arora étal (2000), analysis the systeniand maintenance’
management for toal handling-system in paper plant, Gupta et
al. (2004) studied the reliability of gas leakage detection system
in an industrial workshop, Dillon, B.S. et al. (1980) analyzed

availability analysis of systems with two types of repair
facilities.

In this era most of the industries are based PLC system. As
we can understand by the name programmable logical control

system is the combination of three different units, The first unit’

is mechanical (M) part,. second is software (S) and control
processing unit (H).

Application of PLC technology has raised the level of
automation in logical control systems. Ithas made it much more

s productive, flexible, expandable and convenient to operate.

—_—

. —_—

The need of logical control machines was felt for machining
complex-shaped small batch components as those belonging to
an aircraft. The first demonstration of this prototype was held in
1952. Later on, several commercial PLC units were introduced
into the market machiné builders serving -a variety of
applications. PLC machine have been found quite suitable
where, ) o ; .

(i) thecomponentshave complex shapes

(i) the parts are tobe made insmall batchps

Ry (m) théinspection costis asignificant portion of the total cost . ™ ™. """

>

(iv) highproductivity .
) 1owert:osts of production - e
(vi) Flexibility in manufacturing.

R A o sl e B o 2 e

: .. . . :_Markov
The system has been analyzed by making use of semi-M
process and regenerative point technique. LI tod -
» Save energy by dgrécting signals only .lOWﬁI'dS: the ntences

V-

dl'r_éction'._ ,
. - N

"1.1 NOTATION AND STATES OF THE SYSTEM

F ¢ Setofregenerative state
{S,i=0,2,3,4,5,6,7,8,9}

E ..t Setofnon-regenerative state

(S,j="null}

@ A Failure rate of mc'cha'ni_cal unit -

B : : F‘a‘\ilurévi"éte of conu-'ol'ptoccssing un:n 6
Y ' : Failurerateof software unit -
g,(1,G,®.h,t), : -

p-d.f.andc.d.f.ofrepairtime .

HMk®K()  ofrepairmarfor

mechanical part -

£:(0,G,(t),h,(1), p.d.f.and c.d.f. of repair time

H, (1), k. (1), K (1) of repairman fort
» ' control pr_occssi::g unit
‘ gs‘(t). G,(.‘t.),h,(t), i p.df.andc.d.f.of repairtime
_ I-l.,(t):ls(-t).K,'(;) " of ;cpa'u'r;lan t:or T
E ' software part
P P2 Py Probabilities
99,9 Probabilitie_s for failure
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ABSTRACT : . . ]
The present paper. makcs an atterpl o maodel a network of quem in wiuch a commion service channd Is linked with “"‘h .

. of two biserial channels along with a jtedbacl; Jrom"cominon channel Le., ‘arrival and service pattern,  botk fallow poisson " -

distribution. All the activity in the rystcnl i pa;farmd ander stochastic énvironment. The differential difference e_qudﬂ"_" ’
“have been framed for the model and steady state behavior of the system kas been studied.

The system performance characteristics have been determined by using generating function kchmquc, laws of calculus,
statistical formulae of marginal distribution etc. Numerical illustration has been given to demonstrate the resalt, The model
finds its application in industries, banking s_ystem administrative selup, computer netwark, super markm and many other
business service systems. -
Keywords: - Steady state behavior, Bmxndem queues, Fi udbacl:, Marginal dutdbuhon, Pou.wu law

L Introducﬁon. ' e Ty .
A quene network can be termed as a collection of service centers orgamzod in such a way that thc mlslomcrs may N

proceed from one facility to other in order to fulfill their demands. Feedback concept relate to those queues in

which 2 customer served once when his secvice becomes unsuccessful and are served again and again till it become

successful. Many real life situations can be modeled as a feedback biserial queue network.

A vast amount of rescarch in the field of serial and biserial queue network has been conducted by researchers

during the past several decades. Jackson (1957) first. showcd the solution of smdy state queue. network system is of”

product form.Koiengsberg ( 1958) mvesﬁgawd the “buffer storage problcm as a system of cyclic qum

Finch(1959) extended the work of cyclic qucucs ‘with feedback. Maggu (1970) introduced the concept of bitandem

in queuing theory. Later on the work was-extended by Singh T.P etal (1996, 2005), Singh T.P and Vined (2005)

studied the transient behavior of a queue fietwork with parallel biseries queue linked with a common channel. Singh

T.P and Kusum(lOlO) discussed feedback quene model ‘under different parameters. Further Singh T.P and Arti

" (2012) discussed more generalized fecdback scnai queue network with different angles and augmentation.

This work is an‘extended generalized work as it combmcs both the conccpts bitandem and feedback togéther. There

isa petwork of ’ queues in which the common channel is finked in a seties with twao distinct service channels which
are biserially lmkod to cach other.There is a feedback service from the' common channel to cach of channel. The’

feedback arises due to unsuccessful service to make succcssful one from the initial stagc A.ll thc actmucs in the '

. system are pcxformed under stochastic’ cuvmoumt. It theans the arrival follow Poisson d:stnbuﬁon at €ach chatmcl‘ -

. and the service times dre distributed cxpancnually at cach channel. The various system characteristics have been

- explicitly found using gcnc:anng function® techmque. 1aws of calculus, L' Hosp:tal's tule and statistical formulae.

Numcncal Mtsuanon has beeni given to demonstrate the result. .

}-*1.8‘7- ' . Sga

' =
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ABSTRACT ' computation which eventually depends on initial conditions of
€ Power generation . . the system and oscillations around the MPP.
3 t tems
(af:bY) depends on inc:&'lc;z:—r2;?:“‘:::‘0“(’;&!0?:;:3 e;::d Incremental conductance [6]: In this melho_d the MZP; 0;:
e clcr:t Ile?Cmtun:_ To improve the design efficiency of the SPV can be obtained by comparing incremen r
as T’ axImum power point tracking (MPPT) techniques . ! dar .
Q oo 0 _bc uuhzfd while installing SPV systems. A instantaneous conductance ( F mdg—l}* ). . i
: 8 Chf:f‘m“'c analysis of three maximum power point tracking
- in thilsq‘::: for Sf;lar photovoltaic systems has been presented “dpP . dr I .
genctic algo:ith?no(g\“?th s, various advantages of using 1. — > 0or (— > ——) to the left of MPP N
- has Béeq taic )as e MPPT approach for SPV systems dv av | 4 . - "
s lite 1 projected. The-proposed methods are taken' from the . " 4P cdre I- .o © T
R ey rature from previous research drticles to the carliest applied . . 2. —<0or(— < ——) to the right of MPP o o
im“ and it Has been revealed that three. distinct methods are T dv av v . . "=
plemented Yvith number of variations. The present study dP dI I i - . .- :

@ can become a bench mark for designing of practical SPV . 3. — =0 or (— = ——) at the MPP ;
SYslchs with consldcrablt_:‘&r}?[_cf_w:'gr_q?nl_in efficiency. dv dv |4 ) r
General Terms | . TLE; r'neth(:‘d is vcry‘&c‘%ful m dealingshfor' actua;'s'carcth i
Genetic  Alpori S in coherence with changing atmospheric conditions.

Conductance Bt __MPPT' PEO and Incremental during its implementation we come across the basic prob_lcm
K of oscillations present around MPP as we are trying to achieve
eywords - dpP
Solar PV System, Open Circuit Voltage, Short Circuit rra 0 -
Current. : }-’
1L - So_ some unwanted distur!)ance can move away the MPP. In !
Due Ill:rfaRid(.l)Dd‘c{g;r{nOljconom world o X this mcthot.i a linear relationship between V,. and maximum
pidly ping omy, y requires voltage point Vy, and between I, and current of maximum
‘new sources of energy as conventional fuels are going to get power I, is assumed 1
vanished soon. Moreoverthe degradation and damage caused . ' |
to the environment cannot be ignored now with the view of Vmp =MV, 1) };
disturbed ecological balance. The main drawback of using I =M1 I
‘ renewable energy sources is low not upto the mark mp — else @ gi
g performance parameters. The attractiveness of using solar Where M, is the current factor and M, is the voltage factor. !
‘photovoltaic systems is increasing rapidly because of its well This is a very simple method but actually the assumptions of
designed situation for existing distribution systems [1]. The llncall:ily m eq.l and eq.2 are not practica!ly viable because of i
power generated by SPV systems is domunated _by operating non- megnty of PV model mﬂuencc_:d by input solar insolation .
voltage of module or an array. The performance improvement and ambient temperature, -
of SPV systems can be done by tracking the maximum power
point for it A PV maximum power point (MPP) varies with 2. THE MO_DEL
" input Solar insolation and temperature and P-V curve indicates The equivalent, circuit of a single-diode SPV model is shown
@ a distinctive point at which it delivers maximum power with in Fig.(1) on which all three proposed MPPT techniques are
_ peak efficiency [2]. Consequently, many methods have been applied. In Fig.1, where R, and Ry, are respectively the shunt
developed to determine MPP which varies in the level of and series resistances of the cell, usually the value of Ry is
effectiveness, cost, hardware realization and their complexity oy s ) iy ‘
) " of application [3,4]. In the current study, the methods ;;ry‘:llla:ge ‘m.d R‘ Is very small, hence they may be neglected., i
explained below are chosen for investigation as : wriltc:'mc eristic equations of solar cell PV model can be ik
. : & h‘
-Perturb and Observe (P&O) [S): In this scheme, for each e . _ ST R :
value of voltage and current measurement of PV array, the I= Ip —Irs exp(i—')_1 ‘ e s ok W @7 1
voltage value is increased or decreased to move owards the . % akT’ = S R N |
maximum power point, Due to very good results obtained and = . ' fe S o
less complexity  involved this .method has Jgot much

popularity. The problem with this method is time taken for
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system using Artificial Neural Networks
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ABSTRACT .

d°]af energy is clean and renewable source of energy and its
ccentralized property is appropriate well at the scattered state

of the zones with low density of population. The cost of
electricity from the solar array system is comparatively more
than the electricity from the utility. grid. Therefore, it make

* Sease to operate the PV system at maximum efficiency by
maximum power point tracking (MPPT)at any given
cnvironthental condition. In this work, the neural network
(NN) back propagation algorithm is used to control the

operation of the PV array for maximum ‘power point

extraction. Two error functions are used. The first is classical
* error function and the second_is & modified emor function
- whicl} takes 4into consideration.the derivative of the error
function also. The results obtained- are compared and
dlfc_:y_ssqd in the current study.

. General Terms

Neural Network, MPPT technique, Solar Photovoltaic
System. '

Keywords

Open circuit voltage, short circuit current.

1. INTRODUCTION

From last few years, whole world is experiencing aimmense
need for additional energy sources so as to reduce dependency
on conventional sources. Solar photovoltaic (SPV) systems

——could be a viable solution for this problem. Renewable energy

sources like wind power systems or solar power systems etc,
are getting very popular for many applications in the last four
decades. It is not easy to deliver electrical energy for small
applications in remote areas from the utility grid or from small
generators. Stand-alone  solar photovoltaic (PV) systems is
one of the best solutions in many small electrical energy
demand applications such as telecom, water irrigation and low
power appliances in rural areas. In addition, solar energy is
clean, renewable and can be utilized where it is available with
its decentralized characteristics. As a result, it can add to the

environmental protection and be regarded as an alternative -

‘with a future to conventional energies. There are two ways to
generate electricity from sun through photovoltaic (PV) and
solar thermal route. Generally, PV systems can be divided
into three categories stand-alone, grid-connection and hybrid
systemé. F(_}r places that are far from an electric power supply,
stand-alone PV power systems has been considered a good
alternate, Many maximum power point tracking (MPP

techniques have been proposed, analyzed, and implemented
They can be defined in order to overcome the undesire

power; it is possible to insegt a DC/DC converter between th
PV generator and the battertes, which can control the seeking

. &ffects on the output PV ;vwcr and - produce its maximu

Manoj Kumar
M.tech.( Student)
Solar & Allernative Energy
AmityUniversity,Haryana

Ranjana Arora
Assistant Professor
Renewable Energy Department
AmityUniversity,Haryana

of the MPP, besides the typical functions assigned !9
controllers are included. These converters are normally nam of
as maximum power point trackers (MPPTs)(1, 2].The cost .
electricity from the solar array system is much exPeﬂs_:"'is
compared to electricity from the national grid. Therefore !
necessary to study carefully the performance and efficiency ©
the entire solar PV system to design an efficient system t0
cover the Electricity demands with' lower price. There ar®
various external and internal factors which have an effect on
the efficiency of the Solar PV parel. A resilient control wsing

_ a Pl regulator is used to track this maximum power, point By.

using Bode method the PI regulator used to control the.bOOSt y
DC/DC converter is synthesized by frequency synthesls. An

intelligent and artificial technique to determine the maximum

power point (MPP) based on artificial neural network is
detailed as below. Though the approach is compared 10
perturb and observe (P&Q) method. The MPPT using
artificial neural network proposed can surely reduce the noises
and oscillations as gencrated by classical methods and can be
a winner against other MPPT algorithms [3,4]. Also other
researchers have presented a method for the control of the PV
system through the MPPT using Fuzzy Logic controller. This
method succeeds to lower the PV array area and increase their
output, and used for control of MPPT for stand-alone PV solar
system giving a minimum cost. Developed controller can be
better by changing the form of the functions of memberships
as well as the number of subsets [S). Also a neuro-fuzzy
controller (NFC) is designated to track the MPP. It takes
advantage in conjunction with the reasoning capability of
fuzzy logical systems and the learning capability of neural
networks. A gradient estimator based on a radial basis
function neural network is created to provide the reference
information to the NFC. The parameters of NFC are updated
adaptively with a derived leaming algofithm. From the
traditional fuzzy control the Neural Fuzzy logic is initialized
using the expert knowledge, which lowers the burden of the
lengthy pre-learning with a derived leaming algorithmby
observing-the tracking errorsthe parameters in the NFC are
updated adaptively. A radial basis function neural network
(RBFNN) is designed to provide the"NFC with gradient
information, which reduces the complexity of the neural

- system [6].The Adaptive Neuro-Fuzzy Inference System ° i

(ANFIS) has recently been the center of attraction of
reseqchcrs in scientific,engincering: areas. Intelligent control
technique using fuzzy logic control is associated toan MPPT
controller in order to increase energy conversion efﬁciency‘
and now this fuzzy logic controller is improved by using

genetic algoritms (GA) [7,8].In this paper, a- MPPT. .

technique - for “solar PV array ‘based ‘on " artificial neural

) ne_ﬁ?io_r.k;_'i.s'p_fgsented. Section 2 presents the solar PV cell - -
. equivalent circuit, ‘Section 3 presents the PV amay
characteristics and section 4 .presents the Artificial Neural

Scanned by CamScanner
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KEYWORDS i Abstract Brayton heat engine model is developed in MATLAB simulink environment and thermo-

" Finite time thermodynamics. fiynamic optimization based on ﬁm.te limg Ihermod.‘ynamic analysis al?ng witl'{ r_nultiplf{ criteria is
L (FTI) implemented. The proposed work investigates optimal values of various decision variables that
simultaneously optimize power output, thermal efficiency and ecological function using evolution-

! Irreversible Brayton cycle;
ary algorithm based on NSGA-IL. Pareto optimal frontier between triple and dual objectives is

Regenerator;

Evolutionary algorithm; obtained and best optimal value is selected using Fuzzy, TOPSIS, LINMAP and Shannon's entropy
Multi-objective optimiza- decision making methods. Triple objective evolutionary approach applied to the proposed model
tion; = gives power output, thermal efficiency, ecological function as (53.89 kW, 0.1611, —142 kW) which

P“iﬁon making methods - | are 29.78%, 25.86% and 21.13% lower in comparison with reversible system. Furthermore, the pre-

' ] sent study reflects the effect of various heat capacitance rates and component efficiencies on triple

‘ i objectives in graphical custom. Finally, with the aim of error investigation, average and maximum
™ - : : errors of obtained results are computed.

i © 2015 Faculty of Engineering, Ain Shams University. Production and hosting by Elsevier B.V. Thisisan

open access article under the CC BY-NC-ND license (htlp/ 'creativecammons.arg hicenses by-ne-nd, 4 0.

T

1. Introduction

Brayton cycles have been broadly used in gas power plants,

==
* Corresponding author. Tel.: +91 9467601079, ol hi Isi : !
E-mail address: rajesharora 1219w rediffmal com (R. Kumar). alfpanes, Stip propu-smn and numerous industrial usages.
Peer review under responsibility of Ain Shams University. ttercooles compression, reheater expansion, regeneration

and isothermal heat addition are few amendments [1-20] which

have been acknowledged theoretically to upgrade the perfor-
mance of Brayton cycles. In recent years, significant consider-
Production and hosting by Elsevier ation has been given to single objective optimization of
Brayton heat engine through range of objective functions

htp:/jdx dor.org/10 1016/j.0s¢).2015 06.007
2090-4479 © 2015 Faculty of Engineering, Ain Shams University. Production and hoslin i
0~ ) ) J ; g by Elsevier B.V,
This is an open access article under the CC BY-NC-ND license (http/ creativecommons.org/licenses, by-ne-nd/4.0 )
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ersible semiconductor thermoelectric converter (TEC) with .
internal heat transfer is proposed in two different configurations, i.e.;-elec:- - -
. trically series and electrically parallel. The TEC performance assuming
" ‘Newton’s heat transfer law is evaluated through a combination of finite-time _ - _
thermodynamics (FTT) and nonequilibrium thermodynamics. A formulation st _
) . based on the power output versus working electrieal current and efficiency .- .
|- .+ _versus working electrical current is applied in this study. For fixed _to!;a' = A
N - . number of thermoelectric elements, the current—voltage (I-V) characteristics =2 -
of the series and parallel configurations have been obtained for different
....:--cambinations of thermoelectric elements in the top and bottom stage. The
- “humber of thermoelectric elements in the top stage has been optimized to
) maximize the power output of the TEC in the electrically series and parallel
modes. Thermodynamic models for a multistage TEC system considering
internal irreversibilities have been developed in a matrix laboratory Simulink
environment. The effect of load resistance on Vopts Lopts Voer and I for different
‘combinations of thermoelectric elements in the top and bottom stage has been .
_analyzed. The I-V characteristics obtained for the two-stage series and par-
allel TEC configurations suggest a range of load resistance values to be cho-
sen, in turn indicating the suitability of the parallel rather than series
configuration when designing real multistage TECs. This analysis will be
——— helpful in designing actual multistage TECs. ;

A two-stage exorevV

Key words: Two-stage semiconductor thermoelectric converter, finite-time
thermodynamics, nonequilibrium thermodynamics,
optimization

List of symbols .
Pairs of thermoelectric elements of bottom

p Power output of the converter (W) m
n Thermal efficiency of thermoelectric stage of thermoelectric converter
converter . R Total internal electrical resistance- of
o} Rate of heat transfer (W) semiconductor couple (Q2) the
K Thermal conductance of the semiconductor I . Working electrical current (A)
couple (W/K) T Temperature (K) :
M Total number of pairs of thermoelectric \'4 Voltage (V)
_ elements of thermoelectric converter TEC Thermoelectric converter -
n Pairs of thermoelectric elements of top stage
of thermoelectric converter . N8 R Greek lgtters T s aid
. : _ a Seebeck coefficient.(V/K) " e
_ "A  Difference N e T
: | Subscripts = : ;i
(Received January 9, 2015; accepted June 6, 2015; 1 Top stage of thermoelectric converter

published online June 19, 2015)
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1

Ball milling tecllnique has been extensively used to prepare different metastable states
with nanocrystalline microstructures from intermetallic compounds. The present study
was made on the identification of the changes in magnetic and electronic properties as a
result of high-energy ball milling of Fe-50 at.% Al alloy samples. The phase formation and
physical properties of the alloys were determined as a function of milling time by means
of Mossbauer and X-ray photoelectron spectroscopy (XPS). The Mossbauer results show
the formation of nanostructured body-centered cubic (BCC) FeAl alloy only after 5h
of mechanical milling and the same is also confirmed by Scanning electron microscope
(SEM) and Transmission electron microscopy (TEM) studies. Mdssbauer studies further
confirm that there is magnetic behavior retention in the FeAl alloy samples even after
5h of milling but magnetization decreases as the milling time increases. The reason for
the same is due to the shocks and fracturing of the Al atoms embedded in the sites of Fe
and as a result of which Fe-Fe nearest neighbors decreases. Secondly, with the increase in
millin time, the particle size and the number density of equiatomic BCC FesgAlsg grains
decreale while the volume of grain boundary containing a solid solution of BCC FeAl
.and concentration of Al in a solid solution of BCC FeAl at the grain boundary increases
as a result of which magnetization decreases. The shift in the binding energy of Fegp- and

Alﬂ, cor¢ level towards higher binding energy also supports the alloy formation after
milling. ’ .

Keywords: Mechanical alloying;‘ phase formation; Mdssbauer spectroscopy; XPS, .
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. Structural and magnetic properties of ball milled Co,MnSi have been studied and ¢ : I
- ordered bulk sample. The milled sample (with average size determined using the Willlamson—l"f-’ 2
" “method) shows that the chemical ordering for. this sample is very stable and is little effected by high
energy ball milling. However, the reduction in the saturatio
shows that there is spin disordering induced on ball mjlling
netically dead layer at the surface of the nano-sized samples. The ordered samp
‘ A . taration monient value of 4.4 gg per formula unit at room temperature and is in agre
s prediction.of Slater Pauling curve. On milling it reduces to ~3 pg per formula unit at reom temperature
" with an accompanying increase in the coercivity, retentivity and squareness factor.

n magnetic moment of the milled sample
_ attributable to the formation of a mag=
le (unmilled) has a sa-
ement with the

© 2015 Elsevier B.V. All rights reserved-

X-ray diffracuon

1. Iatroduction .

Among the Heusler alloy family CozMnSi attracted scientific
community in last decades due to the existence of band gap in the
minority spin sub band which have been proved theoretically and
-experimentally [1,2]. This material shows half metallicity. highest
magnetic moment, highest spin polarization and Curie tempera-
ture which are essential requirement for spintronic applications.
Half-metallic ferromagnets are systems in which at the Fermi level

3= £=)) the density of states of one spin sub band is very small where
?ﬂhat of the other is large. Such systems have metallic behavior
for electrons of one spin state and insulating behavior for the
other. This class of materials opens the way to engineer to prepare
alloys with the desired magnetic properties. Bulk ordered CopMnSi
Heusler alloy [3] and its thin films [4.5] on different substrate have
been studied extensively in past years but there is no study re-
ported gn nanostructured form. Since the magnetic properties in
nano-sized materials are very different and affected by the particle

7 size as well as by the chemical and structural nature of the ma-
terial. High energy ball milling is a well-established technique that
has become popular in recent years for the synthesis of nanos-
tructured intermetallic alloys through solid-state reactions. This
method is cost effective and it is suitable for large scale industrial
production. Nanofermmagnctic particles play a vital role for the

-
+ Corresponding author. : i
E-mall address: atatappags@gmail.com (A. Vinesh).
hup:lldndoi.orgfID.IOiG,‘ijmrrL2015.03.DTI )
0304-§853/0© 2015 Eisevier BV. All rights reserved.
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production of high density magnetic recording media as well as
nanoscale magnetic driven sensors. The mechanical alloying or
mechanical milling process has been widely used to produce al-
loys. amorphous materials, nanostructured materials and ex-
tended solid solutions [6-8]. Ball milling offers mass production of
nanocrystalline powders with grain size well in the nano regime
[9,10]. However, many factors such as the dynamics of milling
media, evolution of microstructure, formation of different me-
tastable and stable phases during the process has still not been
well understood since there are many factors that affect the ball
milling process. These factors include the number and size of balls.
density of ball material, the ball to powder weight ratio and ball to
powder volume ratio, the milling temperature, nature of the
grinding atmosphere, chemical composition of powder mixtures
and of grinding tools [11]. In this paper we report the results of
studies on nano-sized Co,MnSi prepared by high energy ball
milling and are compared with that of bulk.

2. Experimental '

The bulk sample with stoichiometric composition was prepared . -
by repeated melting in an arc furnace with argon atmosphere. The -
melted samples were crished and packed in to quartz ampoules .
under a vacuum of 5 x J0~* Torr and annealed for 800 °C for 16
days. Part of the samplejwas taken and milled for different dura-
tions (30.60,90 and 120 min) in a SPEX 8000 M mixer/mill using

.
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Abstract ~ . | L . o . ‘. . - '. . - . . . -

let‘erentlal Bvolution (DE) algonthms are known toas robust effcctwe and highly efﬁment for solvmg the global - ;
. optumzatxon problems.- In. the present study, a miodified Vvariant. of leferentlal Evolution- (DE)"is ‘proposed in the ., . - . )

-'3 ’ present study, named Cultivated Differential Evolution (CuDE} which is diffefent from basic DE in the selection of - 1

the base vector for mutation operatlon and popu[anon generation for next generation. The performance ofthe - - -~ !

proposed algorithm is validated on six benchmark problems taken from literature and a real time molecular potential |

energy problem. The numericai results show that the proposed algorithm helps in formulating a better trade-off

between convergence rate and efficiency.

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(hitp://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the 3rd International Conferencc on Recent Trends in Compuunn 20[5

(ICRTC-2015) ) )
Keywords: Differential Evolution; Donor Mutation; Selection; Information Prescrvatlon‘ Molecular Potential Energy Problcm ) |

== == L

1. Introduction !

Differential Evolution (DE) is a variant of Evolutionary Algorithm (EA), proposed by Storn and Price [1] in
1995. DE is used for solving global optimization problems over continuous spaces. It is a simple and efficient search
engine which can handle nonlinear, non-differentiable and multimodal objective functions and a wide range of real

D
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Abstract

The present study is aimed towards the use of selected hydrophobic hydrocarbons to attain a waterproof coa ting on
Ammonium Nitrate crystals. High hygroscopic nature of Ammonium Nitrate makes it impractical for_!ts use as
oxidizer in composite solid propellant formulations as absorption of water molecules by Ammonium Nitrate from
moisture in the atmosphere negatively affects the structural integrity, energetics and ballistic perfor'mance of the
Ammonium Nitrate based propellant grains. Hydrocarbons, generally waxes and oils, are hydrophobic in nature and
may thus be utilized to repel water molecules resulting in a reduced water absorption by Ammonium Nitrate (';rystals.
In the present study, the effect of addition of Paraffin Wax, Micro-crystalline Wax & Bees Wax along with pure
Ammonium Nitrate is observed and compared. Samples were prepared by adding varying and significantly 5{”""
weight percentages of waxes with Untreated Ammonium Nitrate and were kept under normal laboratory conditions.
A weight increment rate study of all the prepared samples were conducted on a daily basis for a period of 20 days. All
prepared samples, under same atmospheric conditions, exhibited different water absorption rates which were then

compared to reveal the waterproofing capabilities of specific additives.

Keywords: Ammonium Nitrate, Hydrophobic Hydrocarbons, Paraffin Wax, Micro-crystalline Wax, Bees Wax,
Waterproofing.

1. Introduction Such cracks result in an unexpected increase in
burning surface area of the propellant (Flack-Muss et

Ammonium Nitrate (AN), though being an economical  al, 1972). At any instant, mass flow rate of hot gases

and eco-friendly oxidizer, suffers a very limited use in  generated and flowing from the motor under stable

the formulations of composite solid propellant (CSP)  combustion conditions is governed by the following

grains due to its high hygroscopic nature. The Nitrate ~empirical formula (Sutton et al, 2001):

salt of Ammonium with chemical formula NHsNO;, with

appearance of white crystalline solid, is highly soluble ™ =pp.Ab.r (1)

in water (Zapp et al, 2000). Ammonium Nitrate tends Where,

to absorb water molecules from moisture present in

the atmo'sphere which results in liquefaction and/ Ord i = mass flow rate of hot gases generated,

change in state of the compound. Another MAJOr — pp = density of propellant prior to motor start,

d'rawback of AN is Jts.d.lmenswn.al instability due to Its  Ab= burningarea of the propellant grain,

five phase state transitions ranging from -200 °Cto its [ = propellant burn rate,

boiling point, i.e. 125 °C. These phase modifications

leads tf’ a decrease i!1 the adherence hetween ttlle Formation of cracks in the propellant grains open up

crystallites and result in severe structural changes in  new additional burning surfaces causing an unexpected

the crystal lattice of Ammonium Nitrate (Hendricks et increase in the generation of fl £

al, 1932), (Brown et al, 1962). Owing to these inherent is evident fi g tignio mass. ow of hot gases as

shortcomings, structural strength of AN based s evident from Equation 1. Such increased mass flow
may over pressurize the solid rocket motor (SRM)

propellant grains decrease significantly during these , )
thermal cycles and leads to the formation of cracks in leading to a disastrous failure of the mission. Hence,

the propellant grains. any inherent property of an ingredient used in the
formulation of CSPs which may lead to occurrence of
*Corresponding author: Manlsh Kumar Bhartl cracks, should be diminished.
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Abstract Photovoltaic power system, through direct conversion of solar irradiance into electricity, can be used as
electrical power source for home to meet its daily energy requirement. In this paper detailed design of a standaloqc
photovoltaic power system for uninterrupted power supply of a residential building in a typical urban area IS
presented. The process of acquiring photovoltaic power involves designing, selecting and determining specifications
of different components that ate used in the system conforming the load estimation: Accomplishment of this process
“depends on'a variefy of factors, such as geographical location, weather condition, .solar irradiance, and load

consumption. This paper outlines in detdil the procedure for specifying éach component of the standalone ~

photovoltaic. power system and as a case study, a residencé in Gurgaon, India with typical energy consumption is

- selected. Detailed cost analysis including-installation and m'aintcnan:[r of a solar PV system during its life span have °

been carried out also. The analysis shows though the initial investmnt is high, stitl, within few years it rot only
returns this amount but also gain substantial dividend during the systcrﬂ life span. ’ .

Keywaords: photovoltaic array, inverter, charge controller, battery, module ofienta{ion payback period
Cite This Article: Abhik Milan Pal, Subhra Das, and N.B.Raju, “Designing of & Standalone Photovoltaic

System for a Residential Building in Gurgaon, India.” Sustainable Energy, vol. 3, no. 1 (2015): 14-24. doi:
10.12691/rse-3-1-3. - ’

1 Introduction

Energy plays a fundamental role in our daily activities.
The degree of development and civilization of a country is
determined by the amount of energy utilized by its human
beings. Energy demand is increasing day by day due to

increase in population, urbanizatiori and industrialization. .

The world’s fossil fuel supply viz. coal, petroleum and
natural gas, main source of energy until now, will thus be ’
exhausted in a few hundred years {1}. On onc hand, the
rate of energy consumption increasing, on the other hand,
fuel supply depleting - it will lead to energy crisis one day.
It will also results in inflation, poverty and global
warming [2]. Hence alternative or clean renewable energy
sources have to be explored and developed to méet future
energy requirement. Solar energy, wind .encrgy, etc. are
clean, inexhaustible and environment- friendly resources
among the renewable energy options. A

.. Utilizing solar energy we can fulfil our daily energy

needs during sunshine hours. But neither solar nor wind

"* erergy system’can provide a continuous supply of energy

demand throughout a day, like in the night time or in other
conditions when sunshine or wind power is not there or
not enough to fulfil the demand. At that off-time extra
energy storage devices are required to meet the demand.
In this context, standalone solar power systems are now

. being contemplated.’

Differént places on the globe experience different
‘climatic conditions. Total solar irradiance that reaches the
surface of earth varies with time of day, season, location.
and weather conditions. Therefore, design of a standalone
solar system cannot have only one standard. Location is a
major aspect that-will affect photovoltaic power system
design and it varies from place to place [3]. India is
blessed with enough sun shine which can meet our energy
demand without any compromise and it is also pollution
free.. Standalone PV system is a popular concept in rural
areas of India where national electricity grid connection

* facility is not available. But in urban areas where grid

connection system is easily available, it is not a common
practice to use solar power. There is a general impression
that grid energy from conventional sources is much less
costly compared to solar and other alternate energy
sources. .

One of the objective of this paper is to estimate the
potential of solar photovoltaic power system in urban

- areas taking for example, Gurgaon area inthe state of

Haryana in India. For this purpose, a typical residential
building in Haryana is taken up for designing and

developing a system based on its daily load requirement. . _

Equipment specifications are provided based on
to the design considerations, we have do
analysis of the system in this paper. Asexpected initial
cost of solar power plant installation has been found to be

availability of th¢ best components in m:}kct._ {mr addition -

very bigh and s, the cost of solar energy consumption

L
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Analytical Model for Determining the Sun’s Position !

at All Time Zones
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Abstract Generation of electricity from solar encrgy using solar photo-voltaic (PV) cell is a promising and growing field-
Energy conversion is maximum when the sun is dircctly overhead and sunrays fail perpendicularly on a solar PV mOd”:c'
ling a solar

Hence, exact position of the sun in sky throughout a day is an important factor to know while designing and instal
panel. In this paper, we present an algorithm to determine altitude and azimuth angles that specifies the su
. _gcogmphica[ location precisely. It takes latitude, longitude, date and deference of local time from Gregnw
input and logically calculates the angles using Microsoft EXCEL. The location of Gurgaon,
a-pphcation of the model to display the sun’s path'thréughout @ day in-4 characteristic daysinay
-of days from sunrise and sunset times coming also as output, These results can be incorporate

n’s position at any
ich Mean Time 25
India is taken as an example for
ear and to determine lengths
d in design to orient 2 solar

_ banel automaticaily without requiring any«cumbersome tracking mechanism. " - . Do,

. Ke'y‘tvords‘ . Latitude, Longitude, Altitude, Azjmuth angle; Hour angle, ttie Sun and Earth

R R

‘movement, Equation of Time -

1. Introduction

The sun is one of the fundamental energy sources in the -

universe. In the 21% century, ever increasing energy demand
may be fulfilled with the help of solar energy that reaches the
earth. Efficient and economic harnessing of clean solar
power is very crucial for fulfillment of today’s growing
energy need and also helps stop alarming climatic crisis.
Every day the sun radiates an enormous amount of energy. It

is the primary energy resource for our plant. The earth—

receives energy from the sun as electromagnetic radiation at
extremely large rate [1]. Daily the amount of energy that
strikes each country is more than the energy need of that
nation for one and a half year [2].

Photovoltaic (PV) cell is one of the supreme technologies
available now to hamess solar radiation and generate
electricity. Amount of energy generated from a solar module,
consisting of numerous PV cells, depends on radiation
quality and angle of incide‘;ncc of sunrays.' A solar module
can generate maximum electricity when radiation falls
vertically on solar panel [3]. However, difficulty in efficient
hamnessing -arises because of ever changing position of the

" un coritinuously with time and location of the module. So,

the most challenging task would be how to tilt the solar

" . module at an angle to the horizontal surface throughout the

day to fulfill the requirement of 2 90° angle between tfie rays

* Corresponding author:

mailtoabhik@yahoo.in (Abhik Milan Pal)
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*:of i€ siin and surface of the solar module.

Parameters like latitude, longitude, scason and time of 2
day at a given location affect the position of the sun and
amount of solar energy reaching the earth’s surface [4] there.
In the tropics (between tropic of cancer and tropic of
Capricorn) the sun can be either north or south of the solar
module. Whether due south or due north depends on exact
latitude of the location. So, depending on the above
parameters there is a need to know the sun’s position in the
sky with respect to a solar PV module.

To position a2 module directly towards the sun at all times,
sometimes a solar tracking system is installed to determine
the direction of incoming sunrays. But this is not only
complicated but also costly. The most common approach
though is to compromise and install the module at an
optimum tilt angle so that surface of the module is
perpendicular to the direction of radiation at solar noon on
the equinox day, i.e. the module tilts at an angle equal to the
tatitude of that location.

In this paper we present a method that can exactly
calculate the sun’s position at all time zones, i.¢. at any time
of a day and at any location in the earth. This knowledge may
be in_c:ox-p?rated in the design of solar PV and thermal system '
to orient it automatically without requiring any cumbersome -
solar tracking mechanism. )

o, Ba_.s‘i_c.s of Earth and Sun Mov niént- 3

At any locatipn on carth the position of the sun in the

"+ sky varies with time because of two basic motions of the

carth w.rt. to the sun: a) the earth revolves around the sun

A
g, 51
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Multi-objective and multi-parameter optirr_lization of two-stage
thermoelectric generator in electrically series and parallel
configurations through NSGA-II
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ABSTRACT LT L I )
' L " 5 — g N . lw'design_ -
Appropriate consideration of input ppram_eters_of a_thermoelectric ge,nerater (TEG) |s_esie;i:’ 12 o this -
devices with superior performance criteria such as high ‘ther_mal _efﬁuzncy :l:l: P?:Vﬁee dic -alg-oﬁtﬁm-lt .-
view, multi-objective evolutionary algorithm namely non-dominated SOTH g g - parallel con-

- SGA-l1) is applied to two-stage’ cxol;gver_sibie TEG in electrically se_rics and e]ectn ally pa o
gi[;uratiozts inpr‘r)lalrix-laboratory (MATLAB) simulink 'enviro.nment. Simultaneous ogtm;iz;rt:?fsl) l':;one
posed system for maximizing power output (P). thermal efficiency (1) z_lnd ecologxc.:al un o o1 bottom
with considering working electric current([). number of lhem?oelectr.:c elements in top N ' enplores
stage 'm’, temperature of hot side Ty, and cold side Te as deSIgn variables. The present V-’Otl_' ol and
various optimal values of performance parameters/design vanabl_es fmn_1 Pareto frontier © o opsIS
dual objective functions and by using three decision making techniques viZ fuzzy. Shanl"lon_aﬂ ! ﬁ:
best solution is selectec. with the current study, it has been demonstrated that mulU-.Db.!CCt!VCd ;2 B
mization gives much lower difference between ideal and obtained solutiqn. termed as dejnatlon in frs
compared to the dualfsingle objective optimization. The optimal design of TEG. achieved by mul ;
objective optimization formulates an appropriate balance between power, efficiency and ecologica
function, in order that all the three are improved concurrently.
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1. Introduction

' }Seebeck effect based semiconductor TEGs (Thermoelectric
~generators) converts thermal energy into electricat output and of-
fers various advantages over conventional power generators. It has
no moving parts or working fluids which make it reliable, rugged
and applicable in number of fields with exceptional potential
output and its operation with no emission of harmfu! gases makes
it a popular eco-friendly device for power generation [1-3]. Due to
continuous thermal cycling the thermoelectric modules (TEMs) can
experience performance reduction and mechanical failure due to
which figure of merit can reduce up to 4--5% in approximately
45000 thermal cycles [4]. Chen [5) suggested design of autonomous

and distributed sensor nodes to implement wireless l;hermoelecrric

-_.———+ = .
.~ = Corresponding author. . e, brem . 3; B
E-mail addPess: ranjanal219@rcdiffmail.com (R Arora). .

http://dx.doi.org/10.1016/j.encrgy 2015.08.044
0360-5442/0 2015 Elsevier Ltd. All rights reserved.

module (TEM) management to formulate defective TEMs for series
and parallel connected arrays. Extensive research is being carried
out for improvement in the physical properties of thermoelectric
materials and manufacturing techniques of thermoelectric mod-
ules [6.7]. In addition to this, system analysis is essential to design
devices with superior performance criteria such as high thermal
efficiency and power output. For the performance analysis of single
stage or multi-stage TEGs, non-equilibrium thermodynamics is
generally used [8.9), Finite time thermodynamics or entropy gen-
eration minimization [10] is a strong tool for performance analysis
and optimization of practical thermodynamics processes and de-
vices. Analysis and performance optimization of TEG is done in
Ref. [11]. Chen et al. [12] proposed numerical simulation examples
based on a coupled analytical fhejmal model and set of perfor--

- .-mance formulae, the retationship of figure of merit Z, materi;il'-'-

property and heat loss with performance for TEGs. A comparative
aralysis of two-stage and single stage TEG is done by Xiuxiu et al,

" .(13] and found that performance of two-stage TEG is better when

......
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Abstract: The bicriteria problem of clustering ration shops to
\\farcl_lqusg §ites, discussed by Praveena, Prakash and Prasad [16],
of minimizing cost and subsequently time is revisited and solved
by a new simple time minimization heuristic algorithm. A fuzzy
version qf‘ the problem is also considered using trapezoidal
asymmetric fuzzy numbers for cost and time and the new time
minimization heuristic algorithm is applied. Three different
ranking function approaches for the trapezoidal fuzzy numbers
hqve been considered and the results compared with the original
crisp problem.

_Ke_vwords: trapezoidal fuzzy numbers; heuristic, ranking
Junction; bicriteria problem.

I.  Introduction

An assignment problem seeks to assign jobs to workers
in order to optimize the cost or time or profit. Ignizio and
Cavalier [5) have considered the assignment problem of
allocating customers to warehouses with the single objective
to minimize the total distance traversed by each customer to
reach his/her respective warehouse site. Aggarwal, Tikekar
and Hsu [1] and Aneja and Punnen [2] have found optimal
solutions of the time minimizing assignment problem also
called the bottleneck problem.

Bicriteria Assignment problems have been of
considerable interest in real life optimization. Geeta and
Vartak [4] have solved the bicriteria assignment problem of
minimizing cost and time by considering time as two
dimensional (workers X jobs) and three dimensional
(workers X jobs X machines). Praveena, Prakash and Prasad
[16] have solved a special bicriteria problem by an iterative
heuristic procedure whereas Prakash, Sharma and Singh
[15] have developed a heuristic technique incorporating
Tabu search to solve the bicriteria problem.

In real life situations since quantities such as cost, time
and profit may be imprecise so the assignment problem
extends to fuzzy assignment problem wherein fuzzy
quantities are to be optimized . Many researchers have
solved the fuzzy assignment problem. Singh and Thakur
[18], Kagade and Narkhede [7), Kalairasi, Sindhu and
Arunadevi [8)], Jahirhussain and Jayaraman [6] and
Nagarajan and Solairaju [14] have applied Robust’s ranking
technique to reduce the fuzzy assignment problem to crisp
assignment problem before solving it, They have considered

single objective problems with assignment costs being
triangular and trapezoidal fuzzy numbers. Roy and Rathore
[17] have used the zero suffix method to solve the fuzzy
assignment problem. Thorani and Shankar [19] have
considered the fuzzy costs as generalized trapezoidallfull')’
numbers whereas Kumar and Gupta [10] have consx'dered
the assignment costs as LR fuzzy numbers. Gani and
Mohamed [3] have taken the assignment costs as both
triangular and trapezoidal fuzzy numbers. They have
applied a new ranking technique to convert the problem to
LPP form and have solved it using LINGO 9.0. Mukherjee
and Basu [13] have applied Yager’s ranking method to solve
the fuzzy assignment problem. Majumdar and Bhunia [12]
have applied genetic algorithm to solve the fuzzy
assignment problem. Lin and Wen [11] have simplified the
problem to a linear fractional programming problem and
then solved it.

In this paper a bicriteria assignment problem of
clustering ration shops to warehouse sites has been
considered. The two objectives are to minimize the cost and
time of meeting all the requirements of the ration shop from
its assigned warehouse, Among the potential warehouse
sites, warehouses have to be set-up keeping in mind the
budgetary restrictions. Also each ration shop can be
assigned only to one warehouse whereas a warehouse can
cater to more than one ration shop. In medical and warlike
situations time minimization is the first priority objective.
Motivated by this objective a heuristic time minimizing
algorithm is developed and the results compared to those of
Praveena, Prakash and Prasad[16]. It is observed that the
optimal solution obtained in a single iteration is the same as
obtained by the add and drop method developed by
Praveena, Prakash and Prasad[16] in three iterations.

In order to introduce real life impreciseness in the
above problem, it has been reformulated with fuzzy cost and
fuzzy time and solved using the new heuristic algorithm
giving the fuzzy solution.

Section Il reviews preliminary definitions and
notations. In Section Il the mathematical formulation of the
problem is given and the new heuristic algorithm is
proposed. In section IV the numerical example considered
by Praveena, Prakash and Prasad[16] is considered and
solved by the algorithm discussed in Section I1I. Section V
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Tryptophan (WO1) i

of the core of WCL.

* p-trefoil fold, consisting of a six stranded [>-barrel

We took WCI as a representative of this family and pr
WOTM-WCI, WO1I-WCl & WI1A-WCl, CD CxpeFimeRts s
remains indistinguishable with the wild ty
WO91A-WCI also show the same fedture. However, shight readjustments
mutation have been abserved so as to_ minimize the cavity created due
these mutants, estimated using heat denaturation CD spectroscopy. if

_ inversely correlates with the size of the cavity insid
_mutants show varying susgeptibility against tryptic
by CD. Qur findings suggest that the WI1 residue plays an importan

d at one end by a lid comprising 0
o r ns like Interleukins (IL5). Fibroblast
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Recewved 19 June2014 - - is onc of the most important folds among proteins. Important classes of proteins like fnter® - _
Received in revised form 9 Dctaber 2014 'éfmh Factors (rcrf ). Kuinitz {STI) family of inhibitors etc. belong to this fold. Their cor® :s.padcectia lgshxi’[ﬁg:‘:h
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) s .. suthashear sized residue 3t the barrel lid Junction; suggesting its possible importance in packing aW91 F-Wg-

epared four cavity creating mutants
how that the secondary structuré of the mutants
pe. Crystal structures of the mutants W91 F-wdl, WBIM-V\"CI &

of the side chains around the site of
1o mutation. Comparative stability of
dicates that stability of the mutants
e the core. Interestingly, although we mutated at the core,
digestion that grossly follow their instability detérmined
t role in determining the stability and packing

. ) " © 2014 Elsevier B.V. All rights reserved.

1. Introduction

Structural studies with globular proteins have identified an enor-
mous number of uniquely different proteins that are classified under

one of the ten fundamental folds [1). The majority of these superfolds :

‘| © contain a highly symmetric tertiary structure; postulated to evolve via

-~ gene duplication and fusion events [2]. [3-trefoil fold represents a
distinct and important class of superfold consisting of proteins having
a wide spectrum of functionalities, which include human fibroblast
growth factors, interleukins-1, clostridium neurotoxins, mannose
receptors, Kunitz (STI) protease inhibitors, etc} [3-6). A detailed study
of the geometry and architecture of the p-trefoil fold was done by
Chothia and his co-workers [7] indicating that they have an all-p

Abbreviations; WCl, winged bean chymotrypsin inhibitor; ETI, Erythrina caffra trypsin
inhibitor; STI, soybean trypsin‘inhibitor; BPTI, bavine pancreatic trypsin inhibitor; ETI'-
WP, chimera having loop of ETT on the scaffold of WCT; PDB, Protein Data Bank; SDM, site

: .dnrecud mutagenesis: RING. Residue Interaction Network Generator; CD, circulardichroism
L Corfesponding author. Tel: +91 33 23370379x1306: fax: +91 33 23774637,
, ;:mmr ndg;us: udayaditya sen@saha.acin (U. Sen), '
resent address: Department of Chemistry, Amity Sch i i
B o 122413, ki uy. ty School of Applied Sciences, Amity

h!:tp://dxdoi.orgﬂO.I()lﬁfjbbapaplﬂl‘i.lo‘m|
. [ 1570-9633/0 2014 Elsevier BV, All rights reserved.

structure with structural architecture comprising of three repeating
units (Supplementary Fig. 1). Each repeating unit is made up of four [>
strands with connecting loops of varying size that stack together to
form a six stranded [3-barrel and a lid composed of three [3-hairpins
that cap one hollow end of the barrel (Supplementary Fig. 1) 7). Despite
the retention of symmetric tertiary structure, the proteins of 3-trefoil
family have diverged considerably in terms of their primary sequence
[8]. The presence of a pseudo three-fold symmetry suggests that this
fold has arisen from the triplication and evolution of gene from one
trefoil [9]. Feng et al. have shown that proteins belonging to p-trefoil
fold havg certain ¢onserved residues which are distributed symmetri-
cally in the structure and explained how these symmetric structures
_have emerged from apparently asymmetric sequences [10]. which is
important to understand the evolution and folding pathway of these
beta-trefoil fold proteins. o
The packing of the core of the (3-trefoil fold proteins drew consider-.
able atFention in terms of their stability and folding, The ‘core’ of the
b.arrel is packed by 15-18 hydrophobic residues, contributed py the
six stranded P-barrel and three $-hairpins, which make' esfential
_coqtqc_ts with each other and keep the protein in ‘topologiéalﬁy nimal
frustrated state’ [11). Packing ff these hydrophobic residues jeaves
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re often encountered by various availability issues
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_digital forensic services a

based services has now enabled researchers to ‘build softw;
channels. In this paper, a multi-tenant capacity framewo

This -paper also suggests a proto-architectu
~along with its implementation mo
guidgéu'néﬂsffof the same. - -
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1. Introduction

With the increased dependence on technology in

the twenty first century, digital crimes have also
paced up. Today almost all of the electronic
devices are vulnerable in one way or another.

Digital Forensics can be classified in different
segments such as computer forensics, mobile

forensics, .
smart card forensics, etc. The scope of this paper

concentrates. specifically on [two segments, ie.
computer forensics and network forensics. The
other segments of the digital forensics
classifications can be implemented similarly. To

dule using SDNs. The architecture of FraaS

network/cyber fogensics, plastic &

University.Haryana .

Science o cater to legal needs. Quality”
_ The invention of cloud
vare orplatform level based service

-,

tk where digtal investigation can be provided -
n use this service to perform forensic analysis o0 .
forensic tools provided on a pay-per-use basis.

is built around the NIST.

a-Sérvice), NFAT (Network Forensic Analysis Too), Digital

Defined -Networks), - OpenContrai,.

understand the model of forensic as a service in
the cloud, the recommendations of National

|nstitute of Standards and Technology (NIST)

have been considered. The digital forensics
procedures involve four major processes namely
Collection, Examination, Analysis and Reporting
[1]. The proposed Forensics-as-a-Service (FraaS)
also provides services based on these basic

recommendations where specific applications are . = .
designed for collection of data from the Aactual -

evidence, the proper examination of integrity and
authenticity of the data which further eases the

output to analyze as. per requirement. The -

storage database than allows the researchers

“and analysts to use the reporting module to
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" Abstract This paper reports the c['{'cct of heat'tréatment

on the electronic activity of grain boundaries of palycrys-. -

talline silicon Thé results obtained show thar for the same

concentration of doping, the arsenic doped filinsare more

resistive and have less tree carriers than-boron doped films

The arscnic atoms have a greater tendency 1o segregate at”

the grain boundanizs than boron atoms We also foticed that
the heat treatment betore implantation reduces the number
of trap carriers and the yuantity of duping atoms at the grain
boundaries. For low doping, the concentration of the free
charge curriers improves after the heat treatment by 100 %
and 23 % for arsenic and boron doping respectively.
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1 hﬂmdl_lclidn-

The solar cells miunufactured based on palycrystalline sili-
con are affected by the presence of grain boundaries. The
grain boundarics torm clectrical shunts and increase the
series resistance; they thus decrease the photovoltaic per-
formance of these devices The efficiency of the matenals
reyuires improvement and conteol of properties [1=]. The
low photovoliaic conversion efficiency obtained with solar
cells made ot polycrystalline silicon is mamly due to the
electronic activity of grain boundaries. The high density
of recombination centers at the grain boundaries causes
attenuation of the collecting minority carriers Use of poly-
crystalline silicon for the solar cells brings down their cost
and at the same time the photovoltaic conversion ctticiency
is reduced. In many applications, polyerystalline silicon
is subject to various heat treauments that aim o reduce
defects and allow juns implanted 1o 1ake positions where

-they are electrically active [v] Apart from applications in

solar cells, the polyerystalline silicon thin films have been
used in many other ureas such ax thin film transistors [10],
MOSFETs [11] integrated circuits [12] and optoelectronic
devices [13].

2 Experimental
Polycrystalline silicon thin films were posited by standard

low pressure chemical vapor depositiop LPCVD at 620 °C
(S1Hs) decomposition. Thi films of the thick- .

by silune
ncss of [It order of 0.7 pm thickness were deposited on

a mona-crystulline silicon substrate of orientation <[11>

‘a Spnnger
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