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b oallad L the stigle step synthesis of SnO; nanosteuctures using high energy mechanical sttition metiod X- |

A difltaction (NRD)y e ‘ b any : | '

. which iy sien,

o be <18

N

tereveals the single phase nitle stucture with appreciable broadening ot ditfyaction |
e ol ianostonctute formation The average arystallie size of SeQ), mnostiuctures has been caleulated

NI 4 v ) ~ . . i " - wl ol .
et Uhe macro-Raman study reveals he shitting of A, Raman mode owards lower wave number, Whichi s
correlated with the nanosttuctiure fonmation

Reywaords: Mechanical atuition, Nanosuuctures, Raman spectia,

ype

for .»'.ynlh-:si)inl:

PACS NLO7 B0, 28300

INTRODUCTION

Transition-metal  ovide  materials  [1-3]  have
aroused great attention in the seientitic: community
owing to their wuque physical and chemical propertics
andd  diverse  potental applications in optical - and
“electronie fields. Furthermore, nanostructure formation
of bulk materinls also provides a tool to tailor their
a result of quantum size efiect and high

yapertices as . : ‘
St lume rativ. Of these, tin oxide (SnQy)

surfice 10 vo

with the rutile steucture is a promising functional n-

senmiconductor material with a’ wide band gap

. 1is used extensively in energy storage
{ conversion (svlar cells and lithium ion batertes),

;m(( lvsis gas  SEnsars, ransparent  condueting

satalysis, ' wwices [4-

; Jectrodes, and optozlectronic devices [4-5]. :

¢ “(‘ Jerally, chemical techniques are not very useflul

- samples in large quiantity. Therelore,

(3.65 ¢V), whicl

in the present work:
mathod (0 synl.hc.ul ke
pased on WP down .TI’ x.-” o
were chum-:lcr:?cd 1‘_\~ k ,\,‘ y

micm—Rmn;m spectiaseopy.

< PERIMENTAL l)ETAFLS

s¢ SnQy nanostiuctures, which is

O R ical "aurition iethed 10 : fed. th agc, crystalli ‘
© We he ,;S_Cd, I]\c-l:_lr_l:;l‘l:)mfé;-‘ The. commereially - S0Qz by using Debye S"h‘.‘“.f"‘ relation [6] given by
s ad SnOy. punoy ires. The: comm ] \ ¢ pot A en by
§ -nt:!t‘t;‘l‘z bulk SO, trom Alla Aesar was used as the .
Habila s _
availa . ) . . ' .
e T (NAE Sobid Suate Phyvick Sympesthum 018 - T
o R AT Conf. Proc. 1711, 050009-1-03000-3; doi: 1010011404706
- Publishod by AIP Publishing 975-0-7354-1378-8$30.00
' 050009-1

“Raman spectoscopy  was' performed on ‘an InVia
Raman microscope using 314 um line of’ Ar laser with

" commercially-available and ball milled SnOs. Al (he

1. we have used mechanical attrition” la
. planes can be indexed with JCPDS card number,

woh. The syrthesized samples '
(fraction (XRIM) and .

“we caleulated the, average, crystallite size of ‘miljed

starting material. Properly cleared wngsten carbide
vials and balls - (10 ma) were used o avoid any
contaminatron during mechanical milling. The balls to
powder ratio was taken as 20.1. The milling of bulk
SnQ; was done in mechanical milling machine Fritsch
Pulversette-S at 300 rpn for 24 hours.. The resulting
sample without any further teatment was used tor
characterization purpose.

N-ray diffraction was performed in -2 gcometry
on X'Pert Pro Powder Neray Diflractometer  from
PANalyiteal using a Cu K, (1.54\) source. The micro-

a maximum power of 30 mW... ...
RESULTS AND DISCUSSION

Figure | shows the. XRD “pattern *of both

contirming the single phase rutile stugture for mitled
SnQ;, which shows that milling does not introduce any
impurity phase. An appreciable broadening in all the
dillraction peaks has been observed in case of milled
SnQ; ‘than its: commercial counterpart, which is g -
signatire of nanostricture fonmittion. To' donfiem this,
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Abstract. Tin oxide (Sn00 nanoparucles e been santhesized by cospreciniaion mathod. The synthesized
nenoparicles were characterized by Norav dif racuon (X
single phate formation of SO nanoparmiclies The Raman sbifts showed the tpica! featire ot the terragonal phase of
the as-svnthaszad SnO; nanopatticles At lw anncaling timpen fistortion of the erystalline structure
rreraion was obsarved. Ttis voncluded that thie copstallimity of SnQ)s nanoparticles improves

Dy and Ramman spectzoscopy XRD analysts confinmed the

({35 SRR M (U AN

wd high d
with the mg

sase in anocaling temperature
leywords: Tin oxide, Nanoparticles, Texture Cecttficiens. Anncaling eftect,
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INTRODUCTION

In the recent past enormous efforts hnvc})cm dicected towards the _dc\'cl(gpﬂ'.c:{t of nanomcter‘sizcd oxide
materials and their applications [1-2]. SnO; v a widely used :_md extensively mv;:sug.?(a:d n-type wtd'c bandgap
cemiconductor (~3.6 ¢V). Tt is well knr?wn that the practical pcrﬁ)r.:nanccs of .?qu are r.clauvc' to its
crystallinity, morphology, crystallite size, crystal. dcf‘}d% ztnd Su'l'laCL‘_ properties, etc. which ul_umagely
p - d;’pcnd on the preparation methods and preparation conditions [3-6]: Numerous studies have been available on ,

7 oxide based yas sensors [7], dye-sensitized solar cells [8], eleq!r.qdc muaterial for hlh_mgu cells (9] and photo- \
o al s1s (10 '\~ art from’these applications, it has also been used in transparent conducting coatings [11], heat
catalyss [10]: A8 storage devices [13] ete. The success in many of these applications relies on the ‘ “

ting mirrors [12], energy : ) . . . . "
. Job(aini'u! cost effective, high quality nano sized materials having uniform grain structures.
in ! : - )

P

(cﬂcC
ability

ized by co-precipitation method [14-15]. All chermucals. were of analytical grade )
e o « ceceived without furtherpurification. Tn a typical procedure, SnCl:.2H;0 was dissolved in distilied {
and used as rece s then pr}xipitalcd using ammonia solution and kept for stiming. The precipitates were
waner. The sol ‘;'33 rashed, and dried. Annealing ircatments were performed at 250 °C and 500°C to obtain the
filtered. morougz yw 'ﬁé ;-rygtéllogrjlphi‘c studies_of these nanoparticles was performed by wsing. by X_r'ay- ST 1
final SnO2 POWCETS 7 1 X Pert pro), with CuKa (2-1:54187 A) cadiations operated at the voltage of 45kV. -~ +2 ..
- diffractrometer (Rt\b:"-‘ ?A‘ The Ramén ép-:c(ra of. Sn(); nadoparticles were recorded at room temperatuce in a : ;
© and the current of-15. "' j,;v:uking Renishay. 1000 micro-Raman'microscope. The spectra were taken by using - : 1
T h‘?c'k%ngrx(;g:rw“!,‘i‘&c: gxpo;ure time of 20 sec and the spot size was fixed at 1.5 pm?. ' . )
© . mW Ar-gas 2 :

- §n0), powders were synthes

S oip e BBy e S : ,~ .,i,f(‘,‘("-_’{‘)[:i;v.
T riorial Conference on Condensed Matter and Applied Physics (1CC
’”’E"‘:l;: Cont’ Proc. 1728, 0203361 —020336-4; doi: 10.106371 4940387
", Published by AIP Pubiishing. 97842-7354-1375-7:53?,(']

020536-1

Scanned by CamScanner



Jb"rnm it
FL “CT) .
I 10 RONjye MATERIALg
€ 2014 '%h27’5}1664~015~4l¥§;_q
nerals, \e N o,
rletals & M

aterials Society

0

Thermolum;
Uminescence Study of G '
Cr‘DOped LiF Phosphors y amma Irradiated

SATINDER KUMAR. 156 A — .
and RAVY Krun AR AK. GATHANIA? ANKUSH VI,

i:;(?o‘i_)m;gdf}?r glatcnal Science and Engincering. National Institute of Technology, Hamirpur
India 3'—1)1? -—ncpax‘tment: of'l"hy_'sncs, National Institute of Technology, Tamirpur 177003,
£ . Gurgaon 12§l;ﬂrtment' of Physics,"Amity School of Applied Sciences, Amity University Haryana,
/ s jab gI ! 13-_ India: 4.—Beant College of Engincering and Technglogy, Gurdaspur, Pun-~
o s . 13521, -India. 5.—Govt. Degrep College, Sujanpur Tibra 176110, India. 6.—e-mail:
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- We have synthesized:€r-doped LiF phosphiors by using modified co-precipi-

- tation. X-ray. diffraction study confirms_the single-phase cubic structure up to
0.05 mél.% of Gr in LiF; afterwards, 4 secondary phase of formation was ob-"
served. The field emission scanning electron microscope (FESEM) images
revcaled micro-cubic surface morphology of samples. The thermoluminescent
(TL) behavior of the samples studied after irradiating them with gamma rays
“in the dose range 0.1-30 kGy. The TL glow curve of Cr-doped LiF comprises a

. praminent peak observed at 407 K and a broad band ranging from 448 K to
512 K at a fixed gamma dose of 10 kGy. The shape of the TL glow curve
remained similar at all concentrations of Cr in LiF; however, TL intensity was

*  found to vary with Cr concentration, and Cr (0.02 mol.%)-doped LiF .sample

exhibit highest TL response. The glow curve of the optimized sample as a
function of gamma irradiation dose within the range 0.1-30 kGy shows an -
almost lincar increase in TL intensity of the main glow peak'up to 10 kGy, and " --
afterwards it decreases. Further, at the high dose of 30 kGy, the intensity of
the prominent TL glow peak at 407 K decrcases and another broad peak starts
growing at 468 K signifying the formation of new trapping sites. The kinetic
parameters, namely activation cnergy, order of kineties, and frequency factor
of the optimized sample were evaluated b}: using Chen’s p-e'a_k shape _method

" and glow curve deconvolution (GCD) functions based on Kitti's equations.-
Key words: Surface morphology, thermoluminescence, irradiation,

deconvolution

{

' DUCTION . . . (electrons or holes) trapped in the materials durin
INTROPU . L bl 'te hni ue‘ exposure to ionizing radiation.” The plot of TE
TL) is a reliable techniq intensity versus temperature is called the thermeo.

S Juminescence ( > ‘ ) . )
y T: tz(r;rgsotimal:e the absorbed‘dosc m-a.mate!'m:é'l;lo luminescence glow curve. A typical glow curve
e orinls absorb encrgy during theit SYPORLE (0. . comprises oné or more glow peaks, which contains
ma it bes.ofiohizingfa{iéﬂ.t!onv £suc l?t: the'gal'né' - -va.axl_ua_ble information -regnrdm'g t.}m nature of trap- .
ce!'talS Had clectron beams, " and rc-c;?eafiné' S ping st?tes. Randarl,l an_d \}_.nlkms., Garlick and
. -ray r‘,gy in’ the form .of hgh!_,,u%on Mo radisives Glbsoq, May a_nd' artridge" have given ficmilcd
~.ene ials. The phenomenon involves & . analytical dcscqphons of such glow curves in three
“mater’a s.t.on of thermally 'rcleased arges Jifferent situations, usually referred to as first.
recombinatl - ' . " " second-, and general-order TL kinetics, I‘especli\.ely’

. The position, _slmp"c', .and jnt«-.usity of a glow peak
- rolates to the properties of traps responsible for. the =

22, 2015)

e 1 ol e Dot
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carried out at fixed pH value

electron microscope (FE-SEM

- Keywords:
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Color centers

. - "In this paper, we. present the thermoluminescence and optical absorption studies-of Dy-dgped LiF
phosphars. The phosphdrs were' synthesized via co-precipitation method, in which the reactions were

8.00. X-ray diffraction (XRD) patterns revealed single phase structure of - .

phosphors up to concentration {0.04 mol%) of Dy in the host lattice of Lif. The field emission scanning

) images showed micro-cubical morphoalogies. The incorporation of Dy in
LiF was confirmed from the results of electron dispersive spectroscopy (EDS) and XRD. The thenmo-
luminescence (TL) glow curves of Y-irradiated samples in the dose range {0.1-50 kGy) revealed a main
dosimetric glow peak positioned at 417 K. Moreover, at irradiation dose of 10 kGy and above. a broad TL
band towards higher temperature side of main dosimetric peak also appeared. Using TLanal program, the
complex TL glow curves were deconvoluted and TL kinetics parameters namely; the activation energies,
frequency factors and order of kinetics were evaluated. The results revealed the formation of additional
localized trapping sites of different values of activation energy and frequency factor in the forbidden °
band. The opdcal absorption study revealed the formation of radiation induced stable calor centers (CCs)

" at room temperature. The concentrations of CCs weie evaluated using Smakula's formula. .

* & 2016 Elsevier Ltd and Techna Group S.r.l.‘All rights reserved.

—_—

The phosphors materials based on oxides. sulfides, nicies
fluorides. étc: are used extgﬂisively:in diverse.aplplicauons ;:\fic ::
‘solid state lighting. light emitting ledC.S. optica .me.mory I 1

inti lasma displays. CRT. monitors. radlat.ion dosimetry,
sannbes £ 1-51. Radiation dosimetry is an important area
hich deals with the evaluation of radiation
Hos bed. Thermoluminescence (TL) @chnique is-..w:idcly
iaa) ?bSOf :on dosimetry [¢]. The dosimetric characteristics of .
used in ,—%dluatl;-:‘ closely related to TL- kinetic parameters and
T n?gg:felya describe the trapping-recombination centers re- .
quanti

3 ; ters
ible for TL signal. Therefore, evaluation of TL Ral-?:_jfo-:is .
ons; icrivanon energy, oider of kinetics and frequency fic
namely; activ ! , O]
f preserit res : y
o I?ow curve: various techniques have been pro
|11-15]. The glow curve ifi which the each

miedical imaging |

expeﬁmemal TL g

ial Science & Engineering. National
= Comesponding author at: Centre for Maw"cll:ilsg'r:dc‘sh Yo .
.Come f Technology (NIT). Hamirpur. Hima nar)' g
msur.ull;g address: sksharmaliedggmal.com (S. Kumard © . s

e 018
[eq-pidudoiioig!1L10i8
e 2016 Elsevier

206062 ' )
eramint 2015.06.06 1. All rights reserved. -
0272-8842 | ;

td and Techna G“I’.“P S.r

earch (8—191. Based on. [he Shape'of{-

) " vestigated by many rescarchers for its use. in

" glow peak (GP) is well isolated from others, the experimental

. methods such as initial rise method (IR): Variable "heating ‘rate’ -

(VHR) and peak shape method, étc. are used in determining the TL-
kinetic parameters [16-18]. However, it a situation whore .
experimental TL glow curve is actually composed of severg] z)ver-
lapping peaks and is difficult to identify such peaks individually, |
such cases, two different approaches are followed in the Cvah._ia
tion of TL parameters. ll\'ﬁ_l’S[vappr({aCh. using partial thermal 3 -
nealing treatment, all individual glow peaks are cxlra.c.ted from [[r:_
complex glow curve and then analyzed individually. In seco (L;
approach, the experimental glow curve js dCCOnVolu(ed on
number of well isolated glow peaks and thereafter. desiredm-;q
kinetics of each extracted peak can easily be detérmined {19,201 L
glow curve deconvolution (GCD) method, i¢ is vital to deqd\ '~hn
exact number and kinetic order of overlapping glow Bedks the
tained in complex glow curve. After many trials with -dimCOn-
number of peaks, the complex glow curve is finally dcconvo;l:ent
into minimum number of peaks. The goodness of fitting is dec‘d[cd -
by value of the figure of merit (FOM). In the best fitting, jtg v' ed..
falls well within acceptable limits j211. . alue
. Among wide band gap materials, LiF has been EXtensively ip,.

,thcm.loltiminescence
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=’ . ABSTRACT .

.. -.-Th.C'f (.- N . et . . . s : : .
. The field emission elnctrzn' Sfa ors, lrra_dlated In the ‘'selective gamma' rays dose§ in the range {0.1-50 }<Gy). B
“rugtured eiths & > nning n‘"CTOSCQD? (FE-SER'1)-resylts confirms cubical surface morphology; get
5 lu.' on dgplng or at high dose irradiation or both. The Incorporation of Cr in LiF lattice confirms from
the electron dispersive spectroscopy (EDS) spectrum. In non-irradiated Cr-doped LiF lattice, several complex : -
aggrcgalq defects formed at room temperature. However. in gamma irradiated phasphors, F-colorcentérs or
F-absorption band at 250 nm and F; and F; color cenlers at 445 nm ie.. M absorption band are prominent.
Among all samples, LiF: Cr (0.02 mol.%) shows maximum concentration of these CCs. On excitation with
325 nm laser sources, the photoluminescence (PL) emission spectrum of optimized phosphor shows broad

emission at around 594 nm. - .
KEYWORDS: Color Centers (CCs), Irradiation-Photoluminescence. *

1. INTRODUCTION - " - . " % Colorcenters.in LiF have been published in the past few
d \\'idg; hand gap iﬁsul.xmrs featuring color Cc!i[crs.';’lfc con-. -d;éhdcs. The ¢olor centers are lattice dcr'c'.c[s_in arystals in
«id:fc‘d in growing number of optical app]ica[i()ns,l such as which anionic \'m’:nncics are occupiad .by»clfctron.\."fhcs:—
tunable solid state lasers.? and they have been investicated calv:l'xl;ultfpt are _cu‘n_cr bnscq on the density tur}ctional the-
ble since the 1950s.>" Many different defects can oty (DFI )'f- " treating the extended system using periodic

boundary conditions or on quantum chiemical methods'™'" B

- —I Ol V % “3?”

exlensi ] ) nt ‘ '
be hosted by these materials, which are introduced by

Hegppbiire of the crysial 1o high energy phOl(‘lDS., ghm.—[:rcdv explicitly .trczgring.;x tluster. - e
/l’f e f;"xrliclcs or neutrons. The ‘LilF. is 2 prototypical wuh:. A Cﬂ:\Cli.]l prot?lcm concerning heavily _xrra_d_lafdd LiF |
€ < " soulator. with the lagest known band gap of  crystal is in-the ‘corxistence of several kinds of aggre-
,,,,,, band 53‘: n -<on and Pooley,”” Schwariz’ et al.®.and  gate defects with often overlapping absorption bands.
13.6 V. l).mls:" observed (hc; maximum of its exper-  which make it difficult to evaluate the single coqtribuiioné

Baldcchini ct al.™
imental absorption pea
mperaturc and. 5.

Kk at 5.08 ¢V at 5 K, 498 eV af  due to individual color centers. Other 'spécuuscopic fea-
07 eV at room temperatiire by - fures, ascribed 1o sevebal kinds of largés aggregate defects -
o :on spectroscopy. respectively. Moreover, - ¢ g the absorption features located at around 315 nm and
optical absorg‘“f)?l r[: a.member of alkali_halides, pos- 380 nm are atteibuted 1o R, and R. transition of the F,
Lithium f.1uondr, . :'; |),_1nd optical properties. Tt is almost  gefects. A Fy defect consists of three adjacent F centers,
e e r')h'ysllc‘jl'wl harder. It has effective alOIC  The M-band spectral range: where the Fy and F¥ absorp-
non-hygroseopic 0 5 3 );~' close that of biotogical lS"  (ion bands vverlap. is turther complicated by the presence
number Zge = 8.0_4 ar: ;sc slightly varics wilh photon* e o0 ther broad absorption. which appears as a shoulder”
Swes. Zep = 7-:-‘ B »"S 'K:-p‘;'wr{ As lissues, equivalent mate- of the M band on the shorter side.™™? In the literature
encrgy. Th,uS.,.ll 1s al:S,O:- ?c.},-.{hcbrcll’ml i-m,-(:stiga(.ii’"S for survey.-we find that 1oost of such experimental studies
i melj ms{- prmcfp._ . i were either carried out on single crystal of LiF of on

. commercially available bulk LiF material. To the best of

P i : hould be addressed.
- sho! ~ . “l . .
2 Author 1o whom cppetpandne our knowledge, there is no study appeared in literature .

. . < chacmal S64@ groail cont v o e des

' Ersil :SI;:”"('::‘N xuxf R . regarding color centers in Cr doped lj'l mn P“"’_‘dﬁ form
R.’A'C""c" - . s 3 = v, 5 S o - a
Accepred: xx Xerx xxxx - . g0it10,1168/mat.2016.1323: 1 1. T e 1

eraR AZEO1E51001008 _
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Neutron Capture Therapy
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Ca 79 23 5epiamber2Qig Ankush Vij; Manjeet Kumar®, Rajni Bala®, Ramovatar Meena®, Ajay Sing

* Published. lf)OC_lnhm 2016 - - - Akshay Kumar? 4 y - oo a2

Baban Kumar’,
h?, Anup Thakur” &

. .Highly water dispersible boron based compounds are innovative Lnd advanced materials whichcan™ "
*_beused in Boron Neutron Capture Therapy for cancer treatment (BNCT). Preseérit study deals with the
syrithesis of highly water dispersible nanostructured Boron Nitride (BN). Unique and relatively low
temperature synthesis route is the soul of present study. The morphological examinations (Scanning/
transmission electron microscopy) of synthesized nanostructures showed that they are in transient
phase fromtwo dimensional hexagonal sheets to nanotubes. Itis also supported by déal'energy band
gap of these materials calculated from UV- visible spectrum of the material. The theoretically calculated
band gap also supports the same (calculated by virtual nano lab Software). X-ray diffraction (XRD)
analysis shows that the synthesized material has defarmied structure which is further supported by
Raman spectroscopy. The structural aspect of high water disperse ability of BN is also studied. The
ultra-high disperse ability whichis a result of structural deformation make these nanostructures very -
useful in BNCT. Cyto;_oxicity studies on various cell lines (He!a(cervical cancer), human embryonic kidney

H EK-293)and human breasi_adenogarcinoma (MCF-7)) show that the synthesized nanostructures can

" beusedforBNCT. .

Boron nitride (BN) exists in cubic, rhombohedral and hexagonal forms similar to carbon materials. Cubic is anal-
ogous 10 diamond with similar hardness. Rhombohedral exists rarely as in case of carbon' and hexagonal boron
t to graphite’. Hexagonal borou nitride is one of the old powder metallurgical pmdﬁcl shows

. Nitride is equivalen S : :
5 F. . e igutstan ding electrical and thermal properties®. This material also wraps itself to form nariotubes. These nanotubes

RS , . have improved properties as compared to carbon nan‘otub'cs_in respect of their band gap. Band gap of BN nano-
: " tubesis independent of tube diameter®. He.x_ag(;nal 'BN exhibit a good resistance to corrosion, low density, higher
melting point and excellent Cllciminll s;abxhly which rende_rs this n}atcrial asa prominent candidate for Boron
Neutron Capture Therapy (BNCT)®in cancer lrc.al'n'_\em. Various in vitro and in vivo studies confirmed that Boron
Nitride materials have shown bcucr.bnocqmpat}blhty and lower cytotoxicity than their carbon counterparts™!!
One of the main challenges in respect o inl‘egra ion of.nanostruclurtfs of BN into various biological systems was-
their poor suspcnsion/hy"drox'ylation‘ln vanouslbml'oglcal solu@ons':"‘. \-’arifaus methods were tried to improve
suspension ability/hydroxylanon of these materials like surfaCe_ tuncu‘onahzanon‘_""‘ and wrapping by other mol-
ecules or interactions'’". But these {“fthdS were l_mabk' to give deflrc(.l results. One of the other major reasons
for lacking of research On‘lhis'm@tcna] was sy‘mhms canditions which include relatively very high temperature
. (1400 oC). Researchron nanotubes of b(_)ron nitride and carbon st::-r(cd on ‘(h_c same year®!, but these tough syn-
*. thesis conditions Jeave the research behind as compam.i to carbfon')' T.wo different atom in the BN structure with
. DT electra negativity difference ofab9ut one unit mal_:c }_hlS material par_ual polar in nature more useful as compare
F AT b 'ca‘l:bon ated 'mateﬁalS'“J7- This structural variation can be exploited for many remarkable applications. Till
ap \ . 1advance {s Lab., Department .Of I\!anotechnology' Sri Gl:Jru ‘Gran(h Sahib World Universi ’ e
. * Fatehgarh Sahib, 140 407, Punjab, India. ’antr_al Scne‘ntlﬁc Instrument.s Orgamzanon, Chandigarh, 160 030, In a'
© A B . 3pepartment of Physics, Amity School of Applied Science, AMITY Umyer:uty Haryana, Gurgaon, 122 413, lndia.
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of Silver Nanoparticles Using Leaf Extract Qf
¢S & Mentha longifolia and Screening of thetr
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» Abstract: Eco-friendly synthesis of nandparticles.(NP) p'siné plant’éxtract has becorie very |
papular among nanosciénce rescarchers. Here, wc«j‘cpo}l-sj'nlhcsis of silvér nanoparticles - BTt vaser 7 ST
(AgNPs) ising leaf extracts of Helianthus anmags and Meniha longifolia. These NPs were |’ Sudlp Majumder
characterized by UV-Vis, TEM.XRD, Fluorescence and FTIR spectroscopy and were found —
to have roughly spherical morphology with average particle size of 10-25 nm in diameter. Thermal stability of
the nanomaterial was estimated using TGADSC analysis. Antimicrobial activity of these AgNPs was also
screened against Escherichia coli and the antibacterial effect was also monitored using SEM. The AgNPs
were found to be better antimicrobial agent compared to standard antibiotics like ampicillin or kanamycin.

Keywords: Antimicrobial = activity, biosynthesis, [felianthus annuus, Menl/ja longifqlia, ‘silver
nanoparticle. : . S

INTRODUCTION

The rapid growth of nanoleclmolog_\{ has driven
interests for researchers at an exponcnual rate. Es-
pecially the metallic nauopa_rtmles (NPs). have |
drawn arguably the most attention due to lhe-l‘r_ffasg
~f synthesis, unique physiochemical propertics an

that AgNPs show significant antimicrobial proper-
tics against many microbes and bacterial straing
present in medical and industrial wastes [7]. The

probably have the _ﬂvidcsli'zilppl'ica_iit;ﬁ'in the me-
dicinal ficld. It has been already well established - -

. application of AgNPs,.as wound healing agents, in . -

_wide application rangc.

because of their extremely high

refractive index and €O
[1]. They exhibit semicon
trical ‘and aptical prope

'pt)tént

of these partic oW a
ol needs to be studied rigorous
alternate mcdicine. Among

NPs silver NPs (A_gN_.IZs)_.

crty which

erspective of future
. all'- these . mg:talllc

-1 industrial application [2-6]. M
el les show antimicrobial prop-. :

‘Metallic NPs are..unique.

surface arca, high

d considerable thermal stability
ductor, magnetic, elec-
: i normous - ‘mensely popular among researchers wide acl
‘the world. These methods are eco-friendly,
“-cost effective ‘& lead to no toxic biproducts,

rties which has.enormous -

[2-6]. Moreover,

gorously from the

¢ Department of Chem-

antiseptic cream and against burn injuries has al- e
- ready become very popular [8]. ST

~ However, recently the green synthesis of
AgNPs using plant extracts has beconie
0SS
rapid,

Therefore this approach of ‘green nanotechnology’

is slowly emerging as an effective alternative of "

traditional chemical synthesis of AgNPs (that re.-

quires. use of stabilizers, capping agents and gen--
-erates toxic bi-products). The meehanism of NP

—_— < 1o this author.at the De b formation by plant extracts is still not totally up-
g ondence O , " ) ; ! ¢
: Addri‘:r:gn;z‘*)'ool ‘of Applied Sciences, "‘("h:{'gcga':;vc_ml%;jg.- -‘derstood, though it seems that the biological mole-
Kk li‘?n Amity Education Valley, Gurggon .. . cules'present in those extracts act as a mild reduc-
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£-mail: sudip22m@s8
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MOLECULAR DOCKING AND ADMET STUDIES OF 3-PHENYL
COUMARIN DERIVATIVES FOR THEIR
ANTI-CANCER ACTIVITY

SIMPI MEHTA®, SUMIT*, NANCY GOYAL* AND SEEMA R.PATHAK®'

“Department of Chemistry, Amdy University Gurgoan, India

ABSTRACT

(.’J; . Cancer is oné of the most prevalent discases worldwlde. Research community is uitirely warking on
prevention and control of this discase by targeting various enzymes and-proteins via synthetic and natural:
pi‘odt]c;ts._ In the présent study rovel 3-phenyl couniarin derivatives were designed. Al the compounds of
lhis series were subjecled tomolecular docking sludies for inhibition of § different proteins. The molecular

to -44.0) and docking $core (ranging from -3.27 (o -9.56G)." ADMI=-Toxicity prediction reported that all novel
coumarin derivatives were in the acceptable range of various pharmacological parameters. Total seven
novel ligands were studied on 10 pdb ID's of five different proteins. Out of seven ligands five ligands i.e.
3 4, 5 6 and 7 have shown excellent docking score ranging from -9.56 lp -8.21 on two proteins i.e.
Alminc Oxidase and Protein kinase. All these five ligands showed good affinity than reference compound
abin and R-(-) =deprenyl. These in silico resulls can thus serve as a lemplate for further invitro and

apecil ' ul us
P have novel drug for cancer with minimum toxicity.

invivo sludies to .
Molecular Docking, ADME-Toxlcity, Amine oxldaéc, Proteln Kinase, Cancer, JV-phcnyi co.umarin dcrfvatlves.

EI' ' . 'SEEMAR.PATHAK

Depactment of Chemistry, Amtiy University Gurgoau, lndia

KEYWORD:

(\\ .:‘

“docKing study results ‘revealed that,. all the designed ligands showed binding energy (ranging from -13.4, :
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A Modeling on Frequency of
Rectangular Plate

Amit Sharma‘, A.K. Raghav?, Ashish Kumar Sharmaiand Vijay Kuamr*

ABSTRACT el

. : A_MQ'déling emphasises on natural frequency on non-uniform and non-homogentous rectangular plate. For non--- ..
Ve . .u‘r.n‘for.rpity ol'material, thickness of plate is Considered linear and for non-homogeneity it the plate, Poisson ratio
“ ‘| " varycircular ’wh_i ch is not discussed earlier. To make the problem realistic, temperatyre variation istaken to be bi- .
Tt parﬂb_'oli_c_in nahgre._Ray[éigh‘ Ritz technique is used for solving governiing differential equation and to obﬁaill. b‘Ol_h -~
« modes 6f datural frequencies, MAPLE software is used for a]l thé calculations in the presen} study. A comparison -’
© of results ‘with existing result-is also done with the help of tables, which shows the. importatice, éxistence and -
" usability in the further research: Dl ey T : e A B

: Key»doifdé: Circular Variation, Réc'té.ngﬁlar Plate, Vibra tion

1. lNTRQDUCTION

All the engineering structures (miechanical and electrical) have vibrational phénome'n‘o‘h while performing.
It is desirable as well as undesirable (in machine tools). These days, studies based on vibrations have.
become a great interest among«rc:s_earqheré and .scie_:ntistsA.ATapered plates with temperature plays an essential
role in moderen éﬁgihééfing-st'ruc_':_tulesA'leikfb:_'a'utomg.).bil_gfs jndustries., nuclear Teactor, misiles and power .

K -plants.

The fain objeét of scientists and researchers are to oplimizc vi.brg(?qn and get desired frequency. For
_ fhis, physical propertics of materlal__can. not _bc disdain. .Vanc?us studies based on ct?'c?t of temperature (one -
dimensional) as well as non-homogeneity (lincar or patabolic) have been done: However-very less work is -
2x il doneon tWo dir'nénSidnal_tempcratur_‘?s and no work has been réported on cl;clxlqr_o_(othcr'variat.ion asnon- -
€. homogeneity effect. - S
e Trgnsversc vibration analysis ofr.ectfmgular_platc having edges clastic§lly aga_inst fotation and having
v direction variations in thickness _l_s,.d_lSQ‘,lS.se'd by Laur_a.t.:t._ .al.[b].‘Vﬂ)rat_lolla]:qnalysm of rectangle plate
" having thickness Variation (lincar and parabolic) along both thic ax  Is studicd by Gupta and Khanna [2:3),
.haV-mg ot of bi-directional exponential variation in thickness on vibrational modes using rectangle’ plate
_An effect (‘)bedl'f)' Gupta et. al [4]. Lal and Dhanpati [5) have depicted the cflect of non-homogeneity on
‘have (.1cscrl. : ilro ic rectangular plates having varying thickness variation resting on pasternak foundation,
vﬂ)rath‘IlOfort 10 tur[; varjation in Poisson ratio as non-homogeneity and simultaneous variation in density
N E_fﬁic‘, 01_ u-:mpcfa ; r’éti.o-td vibratianal behevior of rectangular plate have described by Khanna and Kaur
©.as well:as 10 P_q,nssp_, 'c'vfisréfidng on sir.'n'ply supported plate with an oblique cut and gcncriilized ahiso(rop'y o
g [6.'8]; Thc N ansf!§ los and Laura [9]. Gupta and Singhal [10] studied parabolic thickness and temperaturg - -
"hfarv ‘?in_lndiig:gio:; frequencies of non-homogeneous rectangle plate. Effect of variation in Poisson ratip
effect o v " . ' . i ) .

" Ami Univ‘er'sil’)’..l.*[af)'aﬂa, India, Email: dha.amitsharma@gmailcom . . . .
o Amlyu iiversity Haryana, india; Email;. akraghdva@gniail.com - e
e AL AR wnid Group of Institution, Rajpura, Punjab, India, Email: ashishk48 2@gmail.com
oA R or! s et Ty ) e
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[ 2 - Length of rectangular plate ' T D - Viscoelastic operator . .
4 ) ., P L.

v - Poisson’s ratio
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Effect of Vibration on Orthotmp!c Visco-Elastic
Rectangular Plate with Two Dimensional
Temperature and Thickness Variation

: . . : .
: . i ar
Amit Sharma?, Ashish Kumar Sharma?*, A. K. Raghav' and Vijay Kum
“Amity University, Guigaon - 122413, Haryana, India; dbaamitsharmagsgmaiicom, akiaghava@gmail com,
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Abstract . A A .

Asa T(‘SUILOtheleqhnologlcalde»elopmeanm ¢ivil, mecﬁamcatand -aeronau lcalen;_,mee.rmg viséo- e]asucplale structures

- gained popularity in the 20th century. The mainstream of visco- elastic materd als are receptive to heat inspac¢ tCChHO‘OI))

highly speed space flights, internal Cumhustl()n engines, satellites, certain parts of mechanical structures have to man

oeuvre under elevated temperatures consequently the state of affairs are thermal sensitive, Lt is. observed that thermal
" effects are recurrently overlooked in most of the cases so far they have to be taken in to concern. In this paper effect of

bi-parabolically variation in temperature is premeditated on vibration of an orthotropic rectangtlar plate:

)

and whose thickness also varies bi-parabolically as:

Ffadfed) L

Frequency equation is derived by usmg Rayleigh- thz technique with a two-term deflection function. Tlme penod Deﬂect\on
and Logarithmic decrementat diffe erent points for the first two modes of v1bmuon are calculated for vanousvalues of thermal
gradlents aSpect ratio and tapcr constants Mathem;mcs Sub]ect Classnﬁcauon* 20 14 AMS CIassnﬁcatlon No 70]30

KeywordS' Aspect Ratio, Frequency, Thickness, Tapel Parametet, Vlbratlon, Visco- ElasUc

List (ij sym‘buls
)

n - Visco-elastic constants

b -- Width of rectangular plate
' t=Time

x- y- Co-ordinates in planc of the plate .
h - Thickness of the plate at pomt (x, }') - .- - | w0y 1) - Deflection of the plate
a-  Thermal constant W{x. y) - Deflection function” -~
E - Young’s modulus T(t) - Time function ’
3 Shga'rix'nplluh‘fs,”"' S | B,s B, = Taper constants i x- and) dnrccuons, .
respectively ;o :
.D‘ - Flexural rigidity A - Logarithmc decrement

Sm—— .

) p - Mass density per unit volume of plate material K - Time period

[

: ’Autharfor correspondence
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Mathematical Modeling of Vibration on Parallelogram Plate with Non

Homogeneity Effect

Amit SHARMA

Amity University Haryana, Gurgaon., India, 122413

Email:dba.ami tsharma@gmail.com

Ashish Kumar SHARMA

IEC University, Baddi, Himachal Pardesh, India

Email: ashishk482@email com

Abstract: - A mathematical model established for the study of vibrational effect with 2D linearly varying
temperature on non-homogeneous parallelogram plate whose thickness varies linearly in both the direction.
Non hemogeneity arises due to variation in density which is linear in one dimension. Two term deflection
function with skew boundary condition for clamped plate is to be considered. We applied Rayleigh-Ritz
technique for finding the solution of the problem. The effects of structural parameter such as aspect ratio,
non-homogeneity constant, skew angle and taper constant have also been studied. Results are calculated
with great accuracy and compare the present model with the other in literature with the help of tables.

Keywords: - Thermal gradient, non-homogeneity, parallelogram plate, vibration.

1. INTRODUCTION

Vibration is oscillating motion of machine. For
making reliable structure’s design it is required to
study characteristic behavior of plate vibration with
variable thickness. These plates are of many types
such as square, rectangle, elliptical and trapezoidal
etc. The first few modes of vibrations are very helpful
for finalizing a design. To study such vibration mode
a model is presented using parallelogram plate un<'ier
temperature and non-homogeneity effect. A wide
variety of application used parallelogram'plate sugh
as wings of aircraft, missiles, floor in bridges, ship
hulls and buildings etc. In literature there are many
researchers who studied the vibration behavior of

eneous or non-homogeneous plates with

omo 0 ]
h 7 r without consideration of

variable thickness, with o
temperature effects.

Gutierrez and Laura [1] gave the study, h(_>w
frequency of vibration acts on rectangular pl?te’ with
anisotropy having discontinuous Yarlaple thickness.
Hasheminead et.al [2] studied vibration _and gave
exact solution by taking e_ccentrlc elliptical plate.
Tomar and Gupta [3-4] studied temperature effect on
frequency by takingan orthotropic plate of _varlablg
thickness. Singh and Sexena [5] has dls.cusse
vibrational behavior of skew plates.whose th.len.eSS
varies. Kumud and Gupta [6] studied the vibration
with temperature effect on non-homogeneous ske}:v
plate with linear thickness. They also studied *[17] the
non-homogeneous parallelogram plate having

parabolic thickness with temperature effect. Gupta et.
al [8] studied the discussed the vibrational behavior
of non-homogenous parallelogram plate with one
dimensional linear temperature variation and linear
thickness in both the directions. The thermal gradient
effect on visco-elastic plate with varying thickness is
studied by Bhatnagar and Gupta [9-10]. Bozdogan
and Ozturk [11] also studied free vibration analysis of
a thin-walled beam with shear sensitive material.

It is well known from the study of plates that
temperature field produce non-homogeneity in elastic
bodies and the property of material are not remain
constant but vary in random manner with the position.
In the present model authors studied the two
dimensional linear thermal effect of parallelogram
plate with ends to be considered as clamped. The
thickness of the plate is considered to be two
dimensional linear. Rayleigh Ritz technique is used
for obtaining frequency equation to evaluate
frequency modes for various components of the
model such as temperature field, aspect ratio, non-
homogeneity, taper constants and skew angle.

2. ANALYSIS OF MODEL

2.1. Description of the Model

A thin, isotropic and non-uniform parallelogram
plate having skew angle@is to be assumed as shown in
Figure-1.

RJAV vol Xlll issue 1/2016
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N Mathematical Study of Vibration on Non-
Omogeneous Parallelogram Plate with Thermal
Gradient

Ami h
Amity Uni\-c]r]slitn'sf}};lrr\T:f Mares . A K, Raghav’ Vijay Kumar’
Gurg:'mn h.}:ﬁ:. ancsar,  Amity Uanfrsnl)'llzxr}'anax. Manesar, Amity University Haryana.
Email-id: dbn.amitqt. P . S Gurgaon. lncjiu Manesar, Gurgaon. India
sharma'etgmail.com Email-id: akraghava'@gmail.com Email-id: vkbl 6034 gmail.com

* s H
Cor responding author

ABSTRACT

A e . . N
\G:;?r:gelrl?fll\;aclgi:(t,\] ';O:rslt?l:’élzl::ilfl(:)fn anﬂll,vfi{gg ’Vi.brationzll frequencies of non-homogencous parallelogram plate with
dimensional linear variation in densit Tu:t 'fl |m.?|“lcx‘n.pex alure .consnk_-rau(m: N()n homogencity arises because of one
considered for clamped plate. Rayl 1}’-} }{0 Crfl\ll de ef“.(?” lun'cuon‘ wh_wh'samlymg sl\"c\\' l)()}lllllﬂl‘)’ condmr?l} is to be
aspects such as tapering r:(mt [«‘.\ ‘-';(g-l.-,ltz t\ul{mqm is applied for lmdl.ng the solution of the pmblc.m. The other
been studied which pla :;m nstan s S L\I\ angle. aspect ratio. non-homogencity constant and thermal gr;xdlc[n have :.xlsu
Material with hi p ‘) : 1‘|mportan.t role }0 make the present problem to be n'cfllxslnc. Results are caleulated for Duralium

al with high level computational sofiware MAPLLE and presented with the help of graphs. A study of non-
homogcncous rectangular plates which is available in literature becomes a special case of the present study. A c(')mparis()n
is also made with the available literatures to the present study for the support ol our findings. ’

Keywords - Thermal gradient. parabolic variation. vibration.

LIST OF SYMBOLS USED

a — Length of parallelogram plate ®O(C.w) = Dellection functi
el N . = Deflection funct

b — Width of parallelogram plate (cv) SRS SRS

¢ .y — Coordinate in planc of plate

{ — Thickness of the plate at point (£.y)

a — Thermal gradicnt

B, B, —Taper constants in ¢ and  directions
6 — Skew angle
a, — Non-homogeneity constant

Y- Young’s modulus N/m* ) a/ _ Aspect ratio of the plate
g b p
— Poisson’s ratio
[; I[;S:\sl?f':l rigidity A = Frequency parameter
- XUri Y . . . r =T - Pl
p — Density of mass per unit volume of the plate malerial Temperature of plate
kg/m’

1. INTRODUCTION

n world. all engineering structures are working under temperature environment such as rockets. submarines and
ause of temperature field. it is obvious that plates undergo some vibrations. Also most of the '“TUI;‘ll‘ll"ll
jable thicknesses to fulfil the requirement of modern world. Therefore, for making trustworthy .%‘ll'uclur‘ul
imize vibration, it is necessary to study plate characteristic during vibration under temperature lllcld\‘ and
thickness variation. The geomelry of the plates can pu square, rcu:!nnglc. elliptical and trapezoidal ete. For l‘m;xli/in.u‘lhc
final structural design. the first few modes ol vibrations play an important role, 'I'?wrclhrc for studying such \'ihr:u}nn;n
mode a problem is prcscnlcgl using puru!lclo_gm!n plate }mdcr nu‘l_m-hnnwgcncn_\ ;\'m-! temperature eflect. As nons
homogengity in plates are useful because ol their high temperature resistance characteristics, strength, low cost and h igh

durability.

In moder
missiles ete. Bece
designs need var
design and to opt

ates are used in a wide variety of application such as aircralt’s wings, missiles, bridge floor, ship hulls
are many researchers available in literature who studied the vibrational behaviour of plate with
ogeneity. variable thickness and with or without consideration of temperature eftects.

Parallelogram pl
and buildings etc. There
homogeneity or non-hom
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to study the effect of 2D linearly varying temperature on the vibrations of non-hom
ffi D linearl ing t ratur the vibrations of -homogeneous tra
9 rapezoidal plate who i
se thickness also

Abitl’ac‘.
d dEﬂSlt varies line 1 i i C-S(
y nearly in one direction. Boundaly condition which is C-S- -S with two term defl
eflection 1s taken in [e)
into consideration

The present of goal investigation is
varies linearly in both directions an
find the solution of the prob
problem. The effect of other plate parameters such as non-homogeneit
Ity constant, taper
' constant and aspect

Ritz method is used to

died. Results are calculated with accuracy and presented in tabular graphical form

Rayleigh-
ratios have also been stu
t, non-homogeneity. vibration, trapezoidal plate, thickness.

Keywords: thermal gradien

1. Introduction
plied to reduce vibration and noise in structures since the end of the 19th century where it began with th
f free vibrations expenimentally. with the work of German .
physicist Chladni, who
expansive field with a wide varie :
ineering fields, w’:\ereli htweight structural el L lheoreu:m and empirical techniques, deali ith i
. ce eng g Sk g g C U_ra elements with orthotropic materials are of pri === INg with increasingly complicated
lication. They are essentially thin plate structures which provide enhanced stiffness and stab.‘lityp;‘mary Importance, orthotropic trapezoidal
e . . . i charact
f modern cuv»l,‘;n[ecrin:caldar:ddi:ructniral e;gmeermg and, in these applications, they are re;’:Stllcs. Hey also have widespread
al plate unde ifferent conditi ' ular )
p itions has always been an area of immense interest to y subjected to static and time
researchers. Rese
arch work on

plate theory has been ap
discovered varous modes 0
Since then, it has developed into an escalating and

problems. In marine and aerospa

plate has extensive app
ther branches ©

application in many 0
varying loads. Hence, analysis of orthotropic trapezoi
the dynamic characteristics of orthotropic trapezoidal plate has a long history as different researchers have employed diff
ifferent )
S Sruee methodologies to perform dynamic
necs are nced in nuclear rractar stauctires naval struetiires and aeranautical fields electrn mechanical
Al transdurarc f
ar the electranic
i — telenhanec

piares ~f variahle thirk
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Abstract: - The paper deals with the study of vibration on the non-homogencous squarc plate under
temperature environment. It is considered that plate has bi-parabolic temperature variation along the axes.
The plate’s thickness is to be considered as exponentially along x-axis. All the available literature has been
dealt with the assumption that the density varies either linearly or parabolically. but none of them considered
other situation. In this paper, the author considered that plate’s density varies circular along x-axis. In this
study, Rayleigh Ritz technique is apphied to obtain the vibrational frequency undcr diffcrent combination

of parameters which are involved either in the

geometry or property of the material. High-level

computational softwarc MAPLE docs all the calculations. The results are represented with the help of
tables. and a graphical comparison is also made for current study with the existing result in the literature

for the support of our study.

Kevwords: - Circular variation, Vibration, Non-homogeneity. Taper constant, Square plate.

1. INTRODUCTION

Measurement of a periodicil){ of qscillations on an
equilibrium point is known as vibration. The most l?f
the engineering applican.ons or structures ha\;e
vibrational phenomena as it plz}ys _thc crucial rple l:n
its working. Researcher and scientist are keen in t f.;
vibrational phenomena because of the progrtes§ E
technology. especially space technolog)f o; mta c;n:re.
For better performance of the mechzfmul\ls ::xgda X
the optimization of vibration is necessary. INOW days,

p 1 o i l Crial play a
ate /i d ﬁLlL“t °€OIIICIHC3 or mat
l .S ALY lt] 1 < o h o pl, s o ﬂl
SlEnlﬁ ng the ¢ mplex "u(,tlll

~ Olc ln maki % . -
: L?ﬁ:crre lling interest to the scientist
design. he

is a compe :
o study effects of high temperatures on non
homogeneous squ

are plates with variable (hicknessi‘
<
it 1 use 0

The prominem reasons for 1t 1S b\f?: e

ineering applications SL_u:h as Pok'n Lmde‘,’
o ace industry and machines are WOrKIng
aerospac
high temperatures.

only one-dimensional variation in temperature, but
remote  work is endowed on  two-dimensional
temperature variations by literature

Leissa [1] gave numerical data about vibration of
plate in his monograph. Huang and Leissa [2]
analyzed the vibration of rectangular plate using Ritz
method with crack sides. Xing and Liu [3] gave new
exact solution of vibration on orthotropic rectangular
plate which is thin in structure. Gupta and Khanna 4]
studied the vibrational cffect on rectangular plate.
They assumed that plate have lincarly varying
thickness in both the directions. Khanna and Sharma
[5] also studied the vibrational analysis of non-
homogencous tapered square plate with bi-parabolic
temperature  variations. Khanna and Sharma [6]
discussed frequency vibration on square plate under
temperature effect which is taken in both the
directions. Sharma et. al. [7] discussed mathematical
study of wvibration of  non-homogeneous
parallelogram plate with thermal effect. Wu and Lu
[8] worked on rectangular plate with internal column

Videlicet the effect of temperature
¥ i ain
ot be disdain. A lot ot accessible leaflets contal
cann
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~Abstract

/ /u_.s: Paper deals with.a two unir standby system consisting of a main unit, an
au \‘lll(lf:l.' unit and a damaged switch. The standby is substiute of a main unit -
uu/_v,"‘/mlzu‘{',Iim(" distributions are taken as /1(";:}111'&'("/;’ (}xj)()/;e'llill/, while
repair time distributions are sgeneral. . B '

’ . “f . . . . .
Keywords: reliability, repatr time, regenerative point technique etc.

Subject Classification: (2010) 26433, 34437, 351725

Notation & States of The System

EO: State of system at £ = 0
E; Set of regenerative states
E: Set of non- regenerative states.
hiy: constant failure rate of main unit
Iy ~constant failurc rate of auxiliary unit |
g1 () Gi(0): p-d.f & c.d.fof repair time of main unit .
ga(1) G2 (1): pd.f & c.d.f of repair time of auxiliary unit
i l)rob;1bility that switch is .plcrvfcct Ledes g
q: probability that switch is Imp'c'vrlfcct e AT )
D Transition probability from rc'gc:'nc‘ratvnvc state .S; to S, ' |
1’:-(“3 Probability that .the syslcr‘n’l'ransu frogn rcgcnf:ratlyc s,t'atf: Si"'té'-?j
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Pointwise convergence of prolate
Spheriodal wavelet expansion in L2(R)

space
Dr. Dimple Singh

Assistant Professor, Anut) Umvusm' llm)dna

Umrrucr In "
(R). Weic {1 l‘hi; i lt!ur we shall study the pmnl wise tunwr"cncc ofprollte phcrondll wavelet exps ansions in L2
1c sin¢ function is replaced by nncb.ncd on prol.ltc spheroidal | wave functions (PSWF's) w hlch

* have .
¢ much better  time locilization than  the cmn function. The new \\\ ndeh‘pnsurve lhc high uur;‘} ’

cunu‘mr umn in both the time and flu]lI(IlC\ dom.uu mhcrm‘d from |‘S\\'l s

] w 5 .
’\unurd\ uml Ihlu\c\ ()uhonorm al bm\ l‘rol.uc sphcrmd.\l wavelets .'Z(R) spaccs and nmludlmcnuounl -2

resolution. G, g

l.A l\'Tli()DU(‘TI(;N B ge-. lo '11! 3110\-.(. viork on pomt wise um\&.rﬂuuu it is . ’
essential that the aumnmmn kernet of the wavelet

Wavelet  expansions  have been the  focus of many . series gm.n by

research papers. One of the reasons for their popularity P (x yj 2“‘, @0,

in that they provide a more efficient representation of m,

functions than other orthogonal expansions. Y. Meyer -

2y = 2" Q2" x = k) 92"y — k)

studied the convergence  of orthogonal = = wavelet N

expansions. He showed that if the mother: wavelet is aay “:zzmh' @mx 2"‘v)

r—regular, the - nrthubuml vclcl expansion of - &.0e ve Al

function will converge to it in lhc seuse of, 98 (R) l <

p <o, and in the sanac uf\onu. Sobolov spncca

A function £

._-whcrc omk (x) .= ﬂl“/"q‘(lm x —k).and I\q. (\

“d Y& Ekez olx ™~ k) O II] Jbe ab:olutdy
(X)X cr ,d > 1, is said 0 bc r-n.k,ular ' :
; \ boundcd by l'Ldl.'.ll dccru.lsmg L - nujnrant dnlauon kcmcl

Bino?” - LC.

=yl
Srezw (I = kDw(ly — kD) < ew (*57) xy € R.Cis
some constant da.pcnd: onw. There are, ‘however, some

(in the sens¢ of Meyer) if

<.
D°g() | £ (waxnm o
]a{\ rand m =0, 132, .‘.: \\jhc_rg.;{a‘"|~ are

for-all @ With

S (@] 4 0d)

“constants. Here, \111\ (hl(l - l d) bCIl'lL ‘a non- ' “mother wavelets that does not satisfy these conditions. The
is a multi-index ¥ y Iall . L —1 ﬂ. and summation kemnel associated to scaling function ¢(t) =
negative integer an : A -t i seen to be -

Da__:________T TN , . B
" xRk . Jaxgt - sinm(t -—y) sinz(t — k) sinm(y — k)
2]) extended —y ;z — rly - k
'S Kelly, M Kon and L. }\Jf’h‘“-l ([(1L2]) exte - n(l_t 3R k= n(t =Ky = k)

t wise convergénce of"

Il'l )Olﬂ
Walter's fesults b in n dimensions. The

\v\\clcl cqnusmm
k ol their proo& Js the lollm\ ing definition.
Xy

on L1A boundc.d function. W = [O o) - R 5 ORI luncnoh % s
_. — ha- jorant of a E“U“ “The  point wise ‘convergence m lh‘. Shmnon \vwcl.,t
if Ih(k)l & () -and series can be studied directly but it is very special case
dltionS' (l) w E L ([0.00)) “and of less interest. In this paper we shall study the
' point wisc. conver- gence of prolate spheroidal wavelet

+ this can not be. nhsolutdy btmndc.d by radial dccrumug

[ dccn_aslna '
dcﬁncd on

he follow ing con

(iii) w(0) <

m (i) and (i1). c.xp.m:.mnq in IP(R) |<p<m “Here the' sine - function

sansf)'""b t

cdnc\s ofu Iollmw fro _,___._.—-——-—'—-‘

It is clear that this kcrml not bclon‘z_.,\ to [ (R). llmc; .

o
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Application of Numerical Method to
Wave Equation
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. _AIIS'.I’HCI——/n this paper, the finitc — difference approach, the .
continuous problem domain is “discretized”, sa that the dependent

svariahles exists prely at discrete points. Derivarives are approximated
by differences, resulting in an algebraic ru/;n:r(’rualinr; of the parual
differential equation (PDE). Henee-a problem involving caleufus
transforms into an algebeic problen. ’ : . ’
Multiple” considérations determine wheiher the solution so obtained
will be a good approximation to the exact solution of the oviginal
PDE. Among these considerations are truncation crror. round off
crror and consistency, all of which is discussed in the current paper.
There are two types of numerical method for solving mathemarical
cquations. The first tipe appro cimates the unknown function in the
cquation by a simple function ofter a polvnomial or piecenise
polvnomial function, chosen to closely follow the original equation.
The second wpe of numerical method approximates the equation of
interest, usually by approximating the derivatives of integrals in t{rc
('qll[ll'i(’"-‘ Such numerical procedures are often  called ﬁmre
difference methods. Most ini(ial \'ﬂ{ﬂt‘ '1_"’_”!1"””3. Jor ordinary
differential equations and.parlml d{ﬂc’r.enllfll-e'quqst_)n, -arc‘j;)lvez
using this method Numerical method for ‘501‘_“”8’ }’ a‘eunaj l.,l,ll !
integral equation. in_\'alvf.'s both apprmzmut.mn theory and the
solution of large and non linear system of equalions....

1. INTRODUCTION . A
fis. l 6nccpts and techniques needed in the
" differéiice and finite — volume
pCd In the finite — difference
i 2 in is “discretized”, so
3 -ontinuous problem domain i : ,
appnl);::h;j;s:n‘;icm variables are co_nafldered 0 cx1.st only at
:j}?a':relc points . Derivatives are. appro_xxmalcd by dlffcrgnccs,
is nts. ! A ‘ [
" resulting in an algebraic problem. 4
; i ~brai stem d
the resulting algebraic sys per
‘ (I)'f the problem ‘posed by the original PDFZ.
roblems usually result in a system of algebraic
a[; must be solved simultancously’ throughout the
“in.-conjunction Wt cified -boundar
lroi)lmils.rcsult in algebraic equ:'atif)_ns that
fe one -at a- time (although it™is often
. them - several at a ‘time). - Several

hether the s0
¢ exact so

.n this paper, basic ¢
formulation of finite
GCrcscntalions are develo

- character ©
Equilibaum
cquations that T
q -domamn

- usually ~can be>%
UBUALY e

. convenient olve

considcrauons dct.cmupc w .

ood approximation to the

ol nsiderations @

lution so obtained will
Jution of the original’
re truncation error,: ro_ur}d4

— off and consistency, all of which will be discussed in the

present work

" Finite Differences * . -

-"One of ihe first steps to be laken in establishing a finite —

difference procedure for.solving a PDE is to replace “the
continuous problem domain by a finite difference mesh ar
grid. As an cxample, supposc that we wish to solve a PDL for
which u(x, y) is the dependent variable in the square domain
0<x<l, 0<y<l. We establish a grid on the domain by replacing
u(x, y) by u (iAx, jAy). Points can be located according to
values of i and j, so difference equatioris are usually written in’

terms of the general point

2. DIFFERENCE REPRESENTATIONS OF PARTIAL -
DIFFERENTIAL EQUATIONS - " -

Truncation Error R

As a starting point in our study of T.E., let us consider the heat

equation .

du_ o Pu
-E'— IIarz (3.1)

. Using a forward-difference representation for -the _time

¢pends on the -

ithi . specified --boundary -

derivative (¢t = nAt) and a central-diffcrence representation
for .the second derivative, we can approximate the heat

equation by
I Q
Cgml g m N
Y i . a (un

At (ax)2 VM

— 2y +u ) (3.20)

However, we noted that T.E.s were associated with the
forward and central-difference representations used in Eq R

(3.2): If.we rearrange Eq. (3.1) to-put zero on the right-hand

side and include the T.Es assqciated with the difference
- répresentation of the derivafives, Co

Wave Equaﬁoﬁ

The one-dimensional (1-D) wave equation is a second-order
“Hyperbolic PDE givenby ’
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PETRI NET BASED ALGORITHMIC APPROACH FOR
VECHICAL ROUTING PROBLEM

i < — . . B = . ) .
Sunita Kumawat , Pooja Yadav’, Lajwanti’, Naina Gupta ‘ G.N.Purohit’

234 : _ . ‘
Department of Applied Mathematics, Amity University Haryana. Gurgaon, (India)

] '
Department of Applied Mathematics. Banasthali University Rajasthan. Rajasthan, (India)

ABSTRAC'I
In this ]my)u nwe ummfw the lehlc‘al Roulmg Plobl’em (IRP). i here IRP is. modelled as-a lRP-g; ‘aph. in

which each. edge.is v euhd as'a palullc[ Lonzbmatron of opposml) directed. edges. ;[(, model 1 RP-"rapb asa

- pe rn th-g;aph l\/uru [’urr Nv:- "grdph :5 an uudcr[),,,(, graplt of VRP: qrap/: Ti’en Aite FRP B d‘ffilll'l%’l

Suuablc binary opcruuun on LIL’I‘HL’nfS ofcolumm m sign mcm’ma matrix upn vuuuuou of Petri Net-graph. In N :
P(’(r/ )\cr—graph, we _ﬁnd a set of places which is bolh ‘Siphon and Trap with minimum sum of capacities, w hose
set of inpul transitions equals to the set of output transitions, and both (;f them are equal to the set of all
(ransitions in Petri Net. Then edges in VRP-graph corresponding to these places in Petri Net-graph will form a
shortest route for the seller 1o return the point of origin, after traversing all the cities atacl[} ones. F or the
solution of VRP, we desc nl)c a new a{gvmhm based on siphon- trap and buund(d‘m ss property of zhc Petri

Nets. 2000 Matlwmancs S‘ubject CIass:f ication: 68R1() 90C35 94(‘1 5.
I\eywords. Travellmg Sellers Problcm, " :ghted Dtredcd Graph Spmmmg Cyde, Petri Net,. '

Siphon and Trap.

l INTRODUCTION

The Vcll;cal Rouung Problem (VRP) is one ot‘ the most mlenaely studied problem; in computauonal
3 (5] Mathemaucal problems related to the VRP were treated in th\. carly nincteenth century by W.R

maLhcmaucs
Hamilton and British malhemauclan T. P. Kirkman. Although there are many algomhms glvc“n for the SOluuon

of VRP[6.7, 8, 13
address the samc proble

ving a VRP using the sipho
For the VRP we find a st of places in Petri Net, which is both Siphon and Trap (1, 3], with

3, 14], yet no cffcctx\e soluuon is known for the general case for the VRP. dn this paper, We

m with a dlﬂ'ercnt approach, using Petri Net model. Here we present a new algomhm to

1 n-trap and bounded—ncss property of the plauc: in.the One-one- Petri Net model of
S0
given VRP- graph
sum of' capacmes,
both of lhem arc equal to the set of all
se places form a shortest route for the seller.

\et isa- formal tool which is pamcularly well suited for discrete event systems. Its

‘having thc propcrty that set of mput transitions cquals to the set of output
tranSluons given in the Net. Then edges in VRP-graph

In Petri Net theor Petri
pllcauon has emergcd fror

£ P m Net app[[canons [10," 11] Tbe computatxonal algonthmlc aspccls of graph (hcory are
ator O e o ‘

n the mmal semmal PhD lhesns of C. A. Petn so C.A: Petri is considered as (hc_ s audedt
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Experimental Study and Analysis on Novel Thermo-Electric Cooler
- Driven by Solar Photovoltaic System!

. Ranjana Hans**, S. C. Kaushik®, and S. Manikandan®
. Departinent of Renewable Energy, Amity University Haryana, Gurgaon- 122413, India
Centre for Energy Studies, Indian Institute of Technology, Delhi, New Delhi- 110016, India
*e-mail: ranjana 1219@rediffmail.com -
Received March 1, 2015

Abstract— Experimental study and analysis on thermoglectric cooler driven by solar photovoltaic system has. .
been carried out. Here the research attention

- is on testing 'of system performance under solar jnsolation.
Expcnmcntal results revealed that unit could maintain the temperature in the éooler at 10~15°C and have a
coeflicient of performance (COP) of about 0.34. Analysis of thermoelectric cooling system has been con- . .
ducted on the basis.of COP, cooling capacity and environmental issues. Further investigations verified that. -

the performance of the system is a function.of solar insolation rate and temperature dificrence of hot and-cold .
. sides of thermoclectric module etc. There subsist most favorable Solar insolatjon rate which allows COP and * -

cooling production to be maximum value respectively. Itis anticipated that the cooler would have prospeclive

for cold storage of vaccine, food and drink in remote and rural areas or outdoor conditions where clectricity”

f HY

r tchtot )
is good ma rgy and the cooling output of a solar -

- cient of Performarnce 15

" tric and absorption It! HgCraiors, 1 ch has the mer.
less, -rugged and low -
clectron rather than

U 'The article is published in'the org!

.jts of being

DOI: 10.3103/50003701X16030063

1. INTRODUCTION

Refrigeration is closely related to the_demand'fgr
cooling foodstuffs and many. commercial-domestic

sible to be used in solar cells, in spite of that fact the its

. coefficient of performance is not as high as for a vapor

compression cycle. In [10] it was considered a solar

is not available. A

i ications. Conversely, we cannot have the ease
gfzfig?:gcby refrigeration when we take outdoor activ-
ities, such as geological _panorama, archaeological
study, etc. Solar refrigeration 1s ass_ur_ncd tobbe: as (-mef
of the best way out 1o dea! w_lth this issue, .cu;usi, )
he deviation of solar radiation; as
:::Ifr';lilgtcsrgi?gne?;s[cm accomplish its.maxir_num l_evels at

ime. Solar thermoelectric refi rigeration sys-
thc‘saml;:.tlh has the virtues of being low weight,

. wm_nncg low noise, rugged and lessexpansive if
il ’js done al a large scale, uscs_clcclrons
producllon‘ efrigerant as a heat carrier and.is reason-
e thandr or functioningin collaboration yvnh solar
all)llctl‘;oygillgicosystcm, in spite of the fact that its coefTi-
pho

le. In last few years, many new outcomes

pression €y¢ hermoeléctric cooling and its

t .
have beet repone}?agr:ionc (8] a comparative study on.

i< [1=7]. It } lec-
analysis [1-7]. . of vapor compression, thermoelcc
the performance of i fﬁg'crﬁiérS-‘ In [9] it.was investi-

thermoelectri re (

e light, re iable, -noisec

) i uses ‘

i s production, | 1 * than
Cofg‘['g::rl"amaass h[;m carrier, low starting po:qt_:_md |s>r

refri ‘ list

nal.

e T

not as high as for a vapor com-. '

assisted automobile thermoclectric air-conditioner
and carried out its parametric analysis. In the recent
few years, rescarch and investigations on solar photo-

~voltaic thermoclectric devices are done by number of

researchers [11-20]. Solar thermoelectric caolers are
greatly required in remote rural areas for cold storage
of vaccines and food, since electric power supply isnot
rich enough in these areas. The authors have under-

- taken research and investigation on the development
- of solar driven thermoclectric cooler for remaote rifal

areas and accounted its expcrimental results while
analyzing the system performance. o

. "2.SYSTEM DESCRIPTION - =
A proto;'ypc of a solar cell driven, thermoelectric
cooler, which is mainly build up with solar photovol-

tai¢ panel, charge controller, storage battery, rectifier

and thermoglectric cooler, isshown in Fig. 1a where a5

-Fig. 1b shows the schematic of solar driven therma-
~“electric cooler. During sunshine hotirs'in a day; $olir * -
" photovoltaic system receive solar energy and convert it

into clectric-power supplied to the thermoclectric

cooler by means.of the photovoltaic effect. If (he

amount of electric power production is more than suf-

" ficient, the power surplus can be accumulated in g
storage battery, .alongside.driving-the_coaler. If the
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Abstrace :
ing, a dressing material plays a crucial role.
I 53 of_ paramount importance. Otherwise, acute wound

o.f' wound healing cycle-would get disturbed.. This article

phases: of wound healing, and waund dressing lll:‘lltrl;lh". I

- in fibficat_lng i.m.provcd wound care products.

Kegwords : Wound, waund healing, nanotechnology,

Wound healing s a complex, specific, physiological, and biological process. Wound healing
a scries of llgh(ly.rcgulgitcd, cascades events that starts at a time of injury and continues (il recovers,

may convert into chronic wound

wound care products. e

progresses through

In wound heal-

That is why selection of dressing materials according to wound condition

and thus, the normal function

has summarized inforgmation about varlousy types of wounds,
n afd_iliml. it hay also highlighted the role of ganotechnology

N

Y -

Introduction

The advent of hanotechnology has provided a great
opportunity to fabricate nanocomposite wound drcssipgs
that significantly accelerate the hcal?ng process.
Nanoparticles possess _many:.gftk:it'ing propenics such‘as
’strbhg adsorption, -high surface reactivity, an.d .smaH 51.zc
ranging between 1 and 100 nm'. .Nanoparlfclcs have a
high surface to volume in propo::non 10 fhcnrvm_ass. An
increased surface area of nanoparticle, typically cnl}:{mC_cs
cellular and biological ac_tivity_b)" mass «‘:qlznp_an;d 'w bulk
material. The novel properties (such as antimicrobial pro-

rties. mechanical properties, etc.) of materials atthe
r;';no ralxigc have explored numerous Opportunitics for their '

tremendous applications in the pharr.nagcuuc'al :(riu(ij bio-
medical field, especially in wound hca.l;ngi A \.fou . ress-
= the wound from microbial atack that is res-
i eremst aly for causing infection but also for delay-
Pons:bl;% no I(—)ocfess which in turn, causes a s.c;'.if).(fs_ -prf)l_*f-
.1ng - mf]'[:: fife2 ,Accordiné' to the literature survey, it

lem to l:,uknlown [h;, there are numerous types of \.vound
‘-:?cssls)iicgls avé_iiablc in the today's market. Depending on

ing system, proper wound
. e ound and hcallﬂg .
the conditions of W in order to achieve complete

ing material is needed .
:::2;% Therefore, it may be regarded that one dressing

material cdn.never be prescribed for all types of wounds,
Selection of wound dressings plays a pivoual role in wound
healing process because they not only improve healing
but also manage infected wound nicely. Moreover, wound
care products should be customized according to the
nature’s of wound that can significantly accelerate -(he

.'progrcSSbf‘hcaling. Here, we have discussed about the

types of wound and their various phases relating 1o progress

. of healing; wound dressings; and role of nanotechnology
. towards fabrication of new wound care materials. .

-' Types of wouhds and wound healing cycle

A wound is defined as the distuption of the integrity
of anatomical structure ‘and function subjected 10 jts ex-

" posure to any factor. Wounds are categorized on (he ba-

sis of various parameters namely level of cxudates, mi-

crobial conlamingtions, layers involved, and tissue

loss*-6. These are shown in Fig. 1.
'Basically, wound héaling is a complex process in which

various cellular as wel] as biochemical c‘ompi)‘n&:ntg'pla‘y e

a pivotal role in répain'ng tissue. Wodnd hc:g_l_i'ng_pmgrcsscs

through a scries of intcrdé:pétidk:nl jﬂd ovVérlapping smgé§ e

in which a variety of cellular and matrix components acqs

*In bonour: of Professor M..C.

Chattopadhyaya on the occaslon of his 70tk bicth aoniversary.
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Abstract: A configuration of the behaviour of an exoreversible two-stage
semiconductor thermoelectric heat pump {TEHP) in three different modes, i.c.,
clectrically series, electrically parallel'and ¢lectrically separated is devised. The
TEHP performance assuming Newton's heat transfer law is evaluated through a
combination of finite time thermodynamics (FTT) and non-equilibrium
thermodynamics. A formulation based on the heating load versus working
electrical current and coefticient of performance (COP)_lvcmus working
electrical current is applied in this study. For fixed total _numbcr of _
thermoclectric elements, optimisation oir number of Il\ennoe!eg;np-glements of
the top stage for maximising the heating .Iond and COP is done here: The
complete analysis of cffects of various design paramcters on the performance
of TEHP is formulated. Three thermodynamic models for multi-stage TEHP
system considening internal ireversibilities are developed in the matrix

taboratory Simulink environment. For typical operating conditions of TEHP

e iih total 30 thermocouples, the magumum,valug ot COP is improve
?3::? ;2 to 5.20 for same current in electrically parallel mode. This analysis
‘will be helpful in designing the actual multistage TEHPs. . :

Keywords: two-stage scmicoﬁductor thermoelectric heat pump; finite-time

. ',-'R"efére',;ée to ‘this paper should be made as follows: Hans, R., Kaushik, S.C.-.

i - ".(2016) - *Pecformance 'o_['?timisutiu}_x ~of “two-stage
gad 1 ible ?ﬁ:ﬁnde#ec(tric. heat pump’ in electrically series, paratlel and
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Thermod i : ,
thermoel?cltar?llc modehng and multi-objective optimization of two stage @Cm—.;.-m
' generator in electrically series and parallel configuration
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L HIGHLIGHTS & B
£ ~ee performance parameters of thermoelectric generator are optimized with NSGA-IL™ . - . . ’ C
. Optimal values of various input parameters areobtained. T v ’ L ‘ S . i .
.» Comparison of electrically series and parallel conﬁguration§ are repo'rted.' S : B S e ’ clg O
« [=V characteristics-of electrically series and parallcl'conﬁgurafions are presented. :
« Effects of various input paramieters on triple objectives are reported.  © ° i ee e

ARTICLE INFO . ABSTRACT

Article history: Two-stage m_(o-rcversiblc- thermoelectric generator considering internal irreversibilties is developed in

electrically scries and electrically parallel configurations in matrix laboratory simulink environment

Received 20 June 2015
Revised 20 March 2016 based on finite time thermodynamic analysis. Simultaneous optimization of proposed system for maxi-
tion is employed based on se¢- .

Accepted 2 May 2016 , . mizing power output. thermal efficiency and minimizing entropy gener
Available online 3 May 2016 . ond Vversion of non-dominated sorting genetic algorithm. where working electrical current. aumber of
/‘—' . - thermoelectric elements in top and bottom staze. temperature of hot side and cold side are considered
Keywords: as design variables. The present work explores optimal values of above performance parameters and *

h the comparisoft of two-stage thermoelectric generator in two modes. For triple ~ o

Finite time friermodynamics design variables wit _ )
Thermoelectric generator . and dual objective functions, Pareto frontier is obtained and using four decision variable techniques -
Evolutionary algorithm | i viz. Fuzzy Bellman-Zadeh, Shannon’s entropy. LINMAP and TOPSIS best optimal solution is selected.
- Multi-objective optimization _ with the current study. it has been proved that triple-objective optimization gives much lower difference

. Decision making methods . - " petween ideal and obtained solution. termed as deviation index. as compared to the dual objective

optimization. B T ..
. S . L . Lo e 2016 Elsevier Ltd. All rights reserved. ;

a8 B _ o , o peformance reduction and mechanical failure due to which figure
. of merit can reduce up to 4-5% in approximately 45,000 thermal
“eycles [4]- Extensive research is being carried out to improve ther-
mal, electrical and physical properties of thermoelectric materials™ .
as well as, manufacturing techniques for thermoelectric modules
(5].'The designing of high performance thermoelectric devices
can be done by system analysis and optimization with respect to

-« significantly improved, ' € ! ( ;
ney is 8% of the solution to various parameters along with the. improvement of thermoelectric

. [htroddction |
erator',(TEC;') based on See- .
ous advantagés over conventio‘qal pPWer gen-
ors’ i lications,,are.constegn:ly gr'owmg in vanoui
erators 30¢ their 2PP i nt biology. industrial or com

ili Sce, instrume
S ilitary. aerospace. instrum
b of et ni the efficié

a5 8 Semiédndtic'ﬁdf _tbé.r'mo_el.ect.ri; gen
" beck effect have varl

: cts, etc. ; ‘ X .

merch Pc devices can be 20 important Pl og pars which | ML modules [6], For performance analysis of single age

day's energy chaltenge (21 AST e o umber of fields . prmult:_-s‘t.age, T.EG._ non..cqu_mbr:mm~thermodynam|gs is gcner.ﬂly
today cliable rugged and appll'CE - due 10 continuous used [7.8]. Multi-stage TEG has_lmpl'OVed performance with range

. .makes it. rehiabit. 31 output 31 ut -due o COUE _ of advantages over the single stage configuration [9]. Finite time

. jonal potentiat - experience . ‘ )
with. exceptiond’ PO oels _(_TE).r,ﬂodU_l_e-? can. :"p_»'--_'z ; thermodynamic(m)|10[i_sastrongt00| for performance analysis

ling theseth - s J15a e .
Lher?:n}} cychng == o and optimization of practical thermodynamics processes. Perfor-
L - e . mance analysis and single objéctive optimization of two stage
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Multi-objective thermodynamic optimization of an
Irreversible regenerative Brayton cycle using
evolutionary algorithm and decision making
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KEYWORDS Abstract  Brayton heat engine model is developed in MATLAB simulink environment and thermo-
dynamic optimization bascd on finite time thermodynamic analysis along with multiple criteria is

‘nite time thermodynamics p i : : . - d
Finite time th y implemented. The proposcd work investigates optimal values of various decision variables that

(llr:lljg;siblc Brayton cycle; simultaneously oplimize power output, lhcrmul_ efﬁcicncy.nml ccologicu'l function using evolution-
Regenerator; ary algorithm based on NSG/\-_IL Pareto oplmml frontier between triple and dual objectives 1s
Evolutionary algorithm; obtained and best optimal V'-Ill'lL‘ is se{cchrd using F}lzzy. TOPSIS. LINMN’ and Shannon’s entropy
Multi-objective optimiza- decision making methods. '1'”P}°_0bl‘3c“"c L’"‘_Jl\"l?"'-‘f)" approach applied 1o the proposed model
tion: gives power output, thermal cfhcnency..ecologucul function as (53..3‘) kW, 0.1611, ~ 142 kW) which
Decision 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
objectives in graphical custom. Finally. with the aim of error investigation, average and maximum
errors of obtained resulls are computed.

© 2015 Faculty ol Engineering. Ain Shams University. Praduction and hosting by Elsevier BV This isan
open daccess article under the CC BY-NC-ND license (B Creatin e mmons e e e s e

1. Introduction

Brayton cycles have been broadly used in gas power plants.

. 7 79. airplanes, shi i J \ i ages
ﬁondiﬂs author. Tel.: +91 94(,_7(,0l(§ 9 R, Kuma) airplanes, ship prop\l'l\lol’l and numerous _mdu.xln.nl usiges
o'j{ -.gdresﬂ' |:q|_'\||.|mr:|ll|" o+ redilTnanlcem (. IR Intercooler compression, reheater expansion, regeneration
E-matl ¢ bility of Ain Shams University. and isothermal heat addition are few amendments 91} which

Peer review under responsi

have been acknowledged theoretically to upgrade the perfor-
mance of Brayton cycles. In recent years, significant consider-
ation has been given o single objective optimization ol
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values of average abs

investigation, the

“The proposed work investigates optim
mize power output; overall thérmal effi
engine with regenerative heat losses
based on second version of non-dominated sorting g
(MATLAB) simulink environment. Effects of desi
ratio. radiative and convective heat transfers
obtained for triple and dual objectives and the bes
sion making techniques viz, Fuzzy pellman-Zadeh, S
orber temperature and concentrating ratio are found to be
tively. Triple objective evolutionary approach applied to the
thermal efficiency and thermo-economic function as (38

35.09% and 10.74%, respectively lower in comparison with r
average and maximum error of the obtained results are recknned at last,

al values of various decision viriables that simnftancously opti-
ciency and theérrhio-economic funiction of sular driven Stirling heat
. conducting thermal bridging losses using evolutionary alzotithien
netic algorithm (HSGA-I) in-matriz laboratory
gn parameters as absorber temperature, concentrating
are considered for the investization. Pareto frontier 15
t uptimal value is selected through four different deci-
hannon’s entropy, LINMAP and TOPLIS. The optimum
1164 K and 1300, respec-
proposed model gives power output, overall
96 kW, 0.2392, 0.3124) which are 1700%,
eversible system, With the objective of error

© 2015 Elsevier Ltd, All rights reserved,

Introduction . . ' ,
s one of clean ren

solar energy i
bility of human n¢

i
‘& ,educes dependa
caused to environmel
using solar energy a5 in

eds on fossil fuels and hazards
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ewable source of energy whi'ch_l_._

imated maximum possible
Stirling heat, engine. to find -
al. [5-8]-imple-

_dynamics with internal irreversibility. Furthermore, Tlili [12] eval-

" namic: approach. Costea et al. [16] analyzed the effect of

at regenerator effectiveness of one, Stirling heat engine could per-

form as Carnot heat engine provided both are operating in endore- - g ‘
versible mode. They also found that maximum power output of :
Ericsson and Stirling engines are independent of heat losses due
to regenerator, effectiveness of regenerator and direct heat leak
between heat source and heat sink. Tyagi et al. [9] incorporated
internal irreversibility parameter while defining ecological func-
tion of Stirling and Ericsson cycles implementing finite time ther- i
modynamic approach. They carried out analysis of the impact
caused by internal irreversibility parameter on ecological function,
power output and thermal efficicncy of both cycles. Kongtragool
and Wongwises [10] investigated Stirling heat engine and found
that maximum power output and corresponding thermal efficiency
dacreases with increase in irreversibilities'in the system. Tlili et al,

-

" [11] developed theoretical model for calculating net-work output, g ;

thermal efficiency and heat addition in view of first law of thermo-

uated Stirling heat engine through endoreversible mode for
fitions implementing finite time thermody- !

‘maximum power cond
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- Abstract- - ) N 2 .. .

E‘(ergy 'analyats |dgnnﬁcs potenhal factors reaponslbk, for Lhcrmodynamxc losses and leads o efficiency jmprov: menls N . i
‘In the. present paper exergy ef{'cxency is expressed as a. function- of dimensionless mas s flow rate and outet fluid | N
tcmpc.ratun. "A camputer program was develaped for determining the optimal performance’ paraméters' for maxiimum exergy
eﬂlc:icncy in a flat plate collector. The study was conducted for six collectors of different areas, having a difterent overall
loss coetficient and a heat removal factor. It is observed that for given values of incident solar radiation, inlet {luid
temperature and ambient temperature, the optimal mass flow rate varied from 0.0019 -0.0022 kg/s and exergy efticiency
varied from 5.2- 8.2% for the collectors depending on its gross area, overall heat loss coefficient and heat removal factor,

- © 2016 Jordan Journal of Mcchanical and Industrial Engine'ércng. Al rights reserved

'Kevwords: Optimization, Exergy Efficiency. Ourlet Fl lu_ixf Temperature, Mass Flow Rate, Flat P[dle..Colle;clor.

‘ ' ;
.. ) R _Hm;(_ . Maximum collector tcmpcra:urc dlmcnxlonh,\\ {
Nomenclature cele B L B et Dimensioaléss outlel fluid temperature. ) :
e v ) *w  Dimensionless optimal outlet fluid temperature.,
A Gross area of the collector, m-. 0, Dimensionless apparent temperature of Sun.
A : Absorber plate area, m n, Energy efficiency of collector, dimensionless, -
0, . 9 .
"p Specific heat of the beititiansicr DR,/ KEE. o/ .Ex'crgy efficiency of collector, dimensionless
FI" Heat removal Factor of - the collcclp; Tu Iherency .50 eewon, Cimensionlest, . .
R .o e ) x . v' ) B3 . ) P . . . .
DRI dimcnsionless. - : L , .
“ @ - pr - .Collector eﬂ‘cmncy faclor, dlmensmnlesa ) . 1. Introduction
i diation pcr unit area of the : -
- H a.: Absorbc:d planfs Solar flat plate collectors are devices used for Jow
collector, W/m?. o pir unit arca, W/m?. " temperature applications. The heat absorbed by absorber is .
H, Incident solar radiatio pc "y AU pactly transferred from absocber plate to the fluid flowing
; Mass flow rate, kgfso T . : in the tubes and the rest s lost to ambient. Fleat transfer
o e -Mass flow number, dlmensmnless . ) irreversibility decreases with the increase in fluid flow rate
M P Ambl'é“t temperature, °C. Lt but this increases losses due to fluid friction. To optimize
e Tnlet fluid temperature, °C . " heat transfer to fluid form the absorber platé, an. optiwmal
T Qutlet fluid tcmpcmw“" mass flow rate of the fluid needs to be determined which
? o Absorber pl:nc tgmpgrutug G s - . .takes care of both heat wansfer imeversibility and logses
ro nperaturc, - . 7 dueto fluid friction. .
. Stagmation temp B
" ‘ Tpumes Apg:m"l‘cmﬂ‘»m'“’e O(Slm“(;m e T e receit put vatious methods have been applicd t
T, - O\crall hual loss cocﬂlcwnl ) .- optimize the dcsign of a collector. Analysis of a solar
UL = LV ! collector was conducted by Howell and Baanerot [ in
K Symbals order to determine the optimum outlet temperature for a
...... Gr“ late, ... ... e.given solar collector that woulkd maximize the work output
8 Absorptance 0“"" nbsorbc:rpﬂ iy, * G for_various” idealized heat enging cycles. The analysis
6_{ ionless. slonlcSS- SRR ~demonslratcd the cﬂc\.l of .ihe rndntw- and convective
gimens ittar mmver dlma:me S T heat losses from the collector. Second law analysis for the
S ¥ oy 'Di.mcn'si'orilc ss inlef’ fluid tempera . optimization of flat plate solar air heaters was.performed
nlcom ' Y : e
Carcspoﬂdms 8uthor ¢-mail: anS S“bm@’gun . A s ‘ s o0t ,

.
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ARTICLE INFO - ABSTRACT

Anirreversible regenerative Brayton cycle model considering internal and -external Irreversibilities is

. Article histary:
2l LT sﬁfef"cg}.z}”v'!e Zdofls'ms.l\)la.rcn 016 developed in matrix laboratory (MATLAB) simulink environment and thermodynamic’ optimization .
eceived in revised for _ v based on finite time thermodynamic analysis along with multiple criteria is implemented. Evolutiqnacy,

algorithms based on second version of non-dominated sorting genetic algorithm (NSGA-11) and multi-
objective evolutionary algorithm based on decomposition (MOEA/D) are employed to optimize power
output and thermal efficiency simultaneously where isobaric-side heat exchanger effectiveness (ey)
isothermal-side effectiveness (€11 ). sink-side effectiveness (e1). regencrator-side effectiveness (eg) and'
working medium temperature (Ts) are taken as design variables. The optimal values of aforcmentiz‘med
design variables are investigated. Pareto optimal frontiers between dual objectives are obtained and the
final optimal values of power output and thermal efficiency are chosen via LINMAP, fuzzy Bellman-Zadeh,
Shannon's entropy and TOPSIS decision making approaches. The obtained results are compared and the‘
bestonc s preferred. Animprovementin thermal efficiency from 18.29% to 21.10% is reported. In addition
to this, variations of different input parameters on the power output and thermal efficiency are conferred
and presented graphically. With the goal of error investigation, the maximum and average errors for the

obtained results are designed at last.

- Aceepted 1 May_zms.....u .
Available online 19 May 2016

il Keywords: _
Finite time thermodynamics (FTT)
Irreversible Brayton cycle
Isothermal heat addition
Evolutionary algorithm
Multi-objective optimization
Decision making methods

© 2016 Elsevier B.V. All rights reserved.

order to achieve ideal isothermal process, air is assumed as working
fluid in Brayton heat engine cycle. Veccguarelli et al. [1] proposed -
hypothetical modificatiori of gas turbine engines with two heat

" additions may result in efficiency improvement with Tespect to
conventional engines. Kaushik et al. [2] observed an enhancement

- of around 16% in the first law efficiency of an irrcversib[‘e Brayton
heat engine and optimized the power output with respect to work=
ing medium temperature while analyzing irreversible regenerative

-Brayton cycle with isothermal heat addition. Significant improve-
ment in thermal efficiency of Brayton cycle with isothermal heat

1. Introduction .
T o wa‘ér':'and' thermal efficiency. are important performance
* Qstrparameters of Brayton heat engine cycle and. in practice, tnfluence
&7 he operating cost of the system. In simple heat addition (Rayleigh -
the ope frictionless constant area duct

emperature increases along frictiof . )
g:‘:o);;pregsible'ﬂuid flows through it with subsonic velocity. Int

i i ture decreases along . . .
i entropic flow), temperature ses alon
simple area change (is p e e i

i ic decreasing ar e : L
frictionless adiabatic asite it. Rayleigh flow and isentropic-

; ' ic velocity along .
flows with subsonic Ve d n isothermal heat addition process

ined to get a

Il decrement in ter
pensated by sim
tion of energy. as t
ss, the kinetice

mperature due to simple area
ple heat addition. Accord-
he temperature of gas is

_ flow may be comb
[1] where any sma
-change is exactly com
" ing to law of conserva
* constant in isothermal proce

* Corrésponding authot, ..ot itmmaitcom (K Arola)

E-mail address: 1] sharor
itp: oi +1i 250¢.2016.05.001
http: dx.do:.orgllO.lOI(;IJ.nsm b .
o 1;&{{194510 2016 Elsevier BV. All rights rese‘rv.ed

nergy must increase. In

addition is also reported by Guktun and Yavuz ;. and Ebray et al.
[4]. Tyagi et'al. [5] considered the effects of isothermal heat addi-
tions on the performance of Brayton cycle. They also performed

parametric study to analyze the effect of various factors including .
effectiveness of heat exchangers, heat capacitance rates, compo- - - -

nent efficiency on power output, thermal efficiency and-ecological

. function: Chen ct al. [6] integrated intercooler with regenerated

‘Brayton cycle to maximize power output and efficiency-of devel- -

‘oped model through finite time thermodynamics method. Hence.
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Computation of Vibrational Frequency o1
Trapezoidal Plate with Non Homogeneity Effect
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‘ £ jdvkumar.goldviremail.eom o akraehavae gmail.com
kbs;racl—Tlxq central key of the present paper is to compute  ° " - Galiba - [1] studied” the transverse’ free vibration on
. _vibrational frequency using non-homogeneous trapczoidal plate. ‘symmetrical trapezoidal pate. In this author assumed the plates

-under 2D-temperature. It.is assumed that the plate’s thicknesses - are. fully <lamped.” Orris and Petyt [2] discussed vibrational - -

vary parabolic in onc direction and linear in other direktion. The * frequéncy. on trapezoidal- plate_using finite clement: method.

" denslty of the plate is taken finear.in one dimension as the plateds —...Gupta-and Sharma [3-5] gave the study of vibration on
non-homogencous. Two term deflection function with boundary  trapezoidal plate under thermal effect. They studied the
condition (C-5-C-5) is taken into account. Rayleigh-Ritz . . -varjation.in thickness linear as well as parabolic for different
technique is used for finding vibrational frequency. The effects of * “ombination of variation of parameters and other aspects
other parameters oft vibration have also been studied. I}l‘SU“S are  \hich play an important role to estimate how frequencies
calculated using software MAPLE and presented in tabular =y, when the parameters arc changed. Gupta and Sharma
form. - . . ) ) " [6-8] studied vibration of homogenous as well as non-
homogeneous trapezoidal plate under linear and parabolic
variation in thickness of the plates. In some cases they studied
the temperature effects orthotropic material of the plates and

T co gave numerical data how frequency acts. Quintana and
L Eete BT, i INTRODUCTION —~ Grossil [9] studied free vibrations of a Trapezoidal plate with

Ke)'tvortis— parabolic thickness; thermal gradient; non-

homogeneous; vibration; trapezoidal plate

of vibration in -mechanical structure or an internal Jine hinge restrained against rotation. Authors used
mon but not always unwanted. The study— the combination of Ritz and Lagrange multiplier method for
s essential in these days because of  obtaining the frequency modes. Sharma, Sharma, Kumar and
ral design for modern world.,  Raghav. [10] discussed the  vibrations of  orthoteopic
-aspects - for making these rectangular plate and find the deflection function, time period
ifferenit types ot sizes having - and logarithmic decrement. for the.various values of ‘the
- ciable varying thicknesses with, or without ‘°‘“P°“‘"‘".“"i PAEer shierdae v Sl e
- vane n A widé varicty of civil or “mechanica
Con.SldCf?tl; a-p ’ d plate’s structures such as bridges,
cngmccnn T .

lication us¢
ships, wings of aurcr

The phenomena
cnginecring are com
of vibrations become
requirement of heavily structu
The .plates become xmponz_mt

(:ﬁ'ﬂruaurcs. These plates are ofd

In this paper, authors dealt with bi- lincarly varying
temperature  with  the combination of variable \'arying
aft elc. o : g . tl\icknc:'lsg::' in t"t}m directions lof both the axes. Authors
, . _~hich temperatures on vibration ~ assumed that thickness varies linearly in one directi
In the qucm era, c;ﬂ?i[ lf’g‘f:’fgn_ho?nogcn'oug trapczoidal " parabolic in other direction with-1D lin?c:arly va;y?‘:g:itl::lu;lﬁ 3
becomes an mterest_ms" &’C 3aricty ofapplication in the field of plates is 0 be assumed non-homogencous. The prcsén': wori:

e of thetr W n for the study of temperaturc, is, provides the behavior of frequency whén the parameters such. - ’
gf_ ';hc malirrl)cl::;i(; SLructures working under high  as non-homogeneity, tapcr constant, “thermal gradient and -
the - engtie o '

engineerin : : :
R rcaclor; power plant and motors in ‘aspect ratio have been studied. The vibrational frequencies for
as o :

as. most ©

[cmpér_ature such wure. there are sO many studies available bo(h-thf: modes arc oblain_cd f“f C-8-C-S non-homogeneous

S machines clc- I htcrla tes " with varying thickness and 1D wrapezoidal plate by Rayleigh-Ritz method and display in the

BRI "““’”‘“"“bﬂf Dbt work is found in ¥ dimensional _: form ofables.. S B
. temperatures OUL > = R L e . % e TN
lcmpcmzurcvaﬂallons. I CEORE A BTt ST N oM ety B '

e e R
ISBN; 978-1 spp0-1666-3/16/531-00 02016 I5EE.
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Role of Salt bridge formation in the conformation
change of proteins

Sunita Negt
Amity School of Applied Sciences (ASAS)

Amity University bManesar
S Gurgaon. India
.o ncgisuuimﬁl/'gi,gm:lil.cpm

f‘/ﬁ Abstract—The rol¢ of salt bridege formation is very crucial in

. protein

e, conformation ‘change of the proteins. Our earlier work had
also confirmed the” presence of salt bridge formations on the
conformation change of the proteins in. particular Calmodiilin
(Cal) protein. Iu the present study we perfarm the simulatioas
of thiy proteim at different temperatures and ohserve a crucial
role of salt bride formations on the conformation changes
observed. pParallel clusters ar¢ used to perform these simulations
using the facilitics of Inter University  Accelerator Centre
(IUAC), New Delhi. India. The present study is performed using
cumputational facilitics having namd package installed on the
parallel clusters. paraliclization of this molecular dynamics (M)
package significantly helps to improve the computational time of
the simuladon. ‘
I\'L-}word's—C almodulin -th'i."" ) j‘"{{“’“’“" ] UJ"'_""""‘-‘-'
Conformation. : S i ‘

1 INTROPUCTION

A, Proteins
Proteins play a Very important role inside the human body
' contraction, calcium signali

like in muscle con ! ete 1,23,
d\:r‘tllplc" protein ‘Myosin helps 10 muscle contraction and

Calmodulin (CaM) protein (shuwn‘in‘ Fig.: I? h.cl'r;sf;.m c;ﬂmwn_’
< analing inside the cells in human l_wdyv_th‘tf:"m ,“}_cu_)'a play
a :'cry important role in }hc functionng of these proteins.

Our carlicr work discussed the conformation '“:1"‘“‘:'-‘: qf.(‘an
i Hiffcrém cnvirunnu:nlg} -conditions m_nch as pT_[,
g noentration , -ionie strength ete [5,0]- In this
e formed 10 understand the rolc of
11 dynantics of the proteins.

-calcium ion €
paper we discuss @ study per e
salt bridge formations o1 the 0_\:c1:
As a first step we pcrtqrm this ?ulu‘ ‘
room emperature and ﬂlmu_\lp ?;:Lﬂw
_dynamics technique r”c_n" ‘

pressure Maleeular
simulations,

YRR

isused @ pe

ng etc | 1,23,4,). For

Iy on the CaM protein at.

%- - 'QQL
A vy

a -

Fig 1 Calmoduln protein consisting of N-,C-lobes and hinher shomn in
¥ green. cyan and purple colar respectively o]

B.  Computational facility used

Good computational facilities are always a'boon in the Proein

simulations as a large number of atoms and a long simulation
time requires.a very good computational l"a\cilil-_;'. \With the
advancement in the configuration of the clusters and senvers. it
has now become possible’ to pérform protein simulations of
the order of micro seconds. - _

In this work we have used the parallel clusters available at
Inter University Accelerator Centre (IUAC), New Delbi, Indin
for performing these simglations. The facility prmhi:d us
parallel  clusters with NAMD  [7] installed in them.
Simulations of the order of 100 ns are pertormed where cach
simulation took ncarlly 2 weeks time to complete.

. SIMULATION SETUP

K ER , .
Various computational techniques are used o prepare.

represent and analyze our system. Most imporaatly, we used

o - s o8 oo
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Effect of heat treatment on the structural properties of tungsten

carbide é’o’ﬁ_tings" deposited by RF magnetron sputtering

B. Za‘u!i"- M. Khechba® « C. Shekhar™ - I. Saouane™ - R. Li®

Reccived: 12 May J016 - Accepted: 11 July 2016

- Springer-Verlag London 2016 e - . ) )
Ahstract A systematic study on the effect of heattreatment 1 Introduction . o0 AR
- on the structural properties of tungsten carbides coatings de- - S : : . :

posited by RF magnetron sputtering on steel substrate (NC70) ~ Tungsten carbide has been used for number of indusirial ap-
was carried out. These coatings were subjected to heat treat- plications because of its high resistance to wear, high temper-
in vacuum at various {emperatures ranging from SO0 o atures stability, and high harduness. Deposition of the tungsien

ment 1
°C for 25 min. Srructural analysis of the as-deposited  carbide coatings on different materials have shown to enhance

1000
and heat-treated coatings was performed by means of X-ray  the tribological properties such as surface harduess and tough-
diffraction (XR D)and optical microscopy. The XRD analyses  ness significantly and the materials systems have shown 0
| - “indicated the presence of nanocrystalline grains with {222) outperform rany steel product equivdlents [ 1]. Tungsten car-
ntation. The grain size varied from § to-  Dbidealso has better durability against heat loads and particle/

prefcrcmial orie

15 nm. The presence of tw ion bombardments |2, 3]. Thin films prepared from tungsten

o different phascs WC and W,C

) was observed i1 the coatings heat treated ﬁ} 1000 °C. The carhic-ic have been grown using magnetron sputtering {4 J,non- -

g frect of the annealing temperanire on the surtace morphology = reactive DC magnetron sputtering [5], reactive sputtering
effec S . : ; . . - ‘ )

S TR { the coatings Was studied using optical microscopy. [6-9]. chemical vapor deposition [10, L1], physical vapor de-
HHTIS - ' pusi_tiun'[l."‘-_]. solid-phase reaction [13, 14] and ion beam syn-
lh;;ai; (151 7], cte. As lhc_ t.:ﬂ'cc.t of heat treaument on the
i ds Heat treatments RF magr;cvtranS_puugrmg‘ - - struclute and phasc compositions is very important for prepa-
‘Keywor < 1 (XCT0) - Coating _ration of tungsten carbide coating, this study ¢xamined the

Rem?  carbides + Steel (XC A :
Tungsten carbi o cffect of heat treaument in Vacuuii “at temperatures ringing
from 500 to 1000 °C for 25 min on the structural propettics
of tungsten carbide coatings deposited by RF magnctron

sputtering on steel substrate (XC70). ...

w2 B. Zaidi

zh.:ddﬂinf@gmfnil.cmx?
¥ B S . Deépafierivent de Physique, -+ Experi "
e des Semb o B Mok S hGii Ixperimenta
. 1 Lahof“,‘?fc g;?ézu-aé-Univasilé Badjl-MoLhmr_ AnnabaBP 12, o .
a:‘ﬂm a‘ : -. - . ‘ . - . . . N
gmm st " ¢ & Interface, Département de The different tungsten Carbide coatings were depositad by RF
g Coucm:\h{lcﬁ"“‘i" Université Constantine 1, - fagnetron sputtering on steel substrate (XC70) at the 2 K",
aculté des SCeneS s # m OF g - .dischargé power, the bias volage was fiked at400.\: and the
", deposition rate is about 1350 Alin depending on the i,

. Copstanting = —— ot U',;i\'_.'ﬂs_._i(y.‘ C’,mgm\,'\ |'1'_1_4|'_1'- 2 . ( min d
”An.\'")' ey T a LTINS *tions. The lhiékj\c’ss‘ul'lf\c tungsten carbide coatings is about
- < Université Constintine |, el g
: e 35 min ina vacuum of 1077 mbar at the substrate temperature.
ng, [pui;ianh State University, - _.Qf-SOO °C. The s“h“.'mw;-l"Iﬂ"ngmmlm. —Avas sct 10,150 MM .
GO Tl during the deposition. - B IR

. . ) <o . o . . . - @Sprii\éfr

Frey a
AR Y 2 AL A AT 0 5 a2 oy
e e e El e S i ARy R

-5 pm approximated ftom the time af Lh(_ deposition which (527 o edet

Scanned by CamScanner



-9

ISFT 2018

th .
V7 International Symposium on “Fusion of Science & Technology",

New Delhi, India, January 18-22, 2016

ID: 2016-ISFT-372

Synthesis and Characterization of Transition
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Application as Heat Transfer Fluids
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Abstract: Objective of the study was to synthesize and
characterize transition metal oxide nanoparticles (iron
oxide, nickel oxide, copper oxide) and to examine their
efficiency as Heat transfer fluids. Metallic oxide
nanoparticles (Nickel oxide, ferric oxide, copper oxide)have
been rapidly synthesized by precipitation method using
ammonia as precipitating agent and are characterized by X-
ray Diffraction (XRD), Thermal Gravimetric Analysis
(TGA/DSC), UV-Visible absorption (UV),  Fourier
Transform Infrared spectroscopy (FTIR) and Scanning
Electron Microscopy (SEM). SEM and XRD data confirmed
the formation of nanosized metal oxides. TGA verifies that
the synthesized nanoparticles were thermally stable upfﬂ
1000 °C. Metallic oxide nanoparticles coupled‘ Wl({]
different base fluids such as water, mobile oil and engine oil
showed better rate of heat transfer am?' heat. dlsclxgrgc.
indicating their potent applicability as an ingredient of nano

fluids.
1. INTRODUCTION

With the advent of nanotechnology over the last _th
decades transition metal oxide nanoparticles have gaine

~ i icati in
siderable attention due to their wide application X
o fields starting from semiconductor devices,

erials, storage baueries_and medicinfﬂlpur’;])gjz
[1-6]. Recently transition metal oxide nmpri;]“fct i:m;fcr
-6]. lication as a component for-neat HAEs ;
found 2 ReW appe they are mixed with the nf)rmal. high
fluid [7-8]. Wherr.r fluids like mobile oil.'engme“on!vmid
energy heat trans :re found to work with hlghc?r CH.ICIt:Iu.y
these mans ﬂl."ds ;:nsfer properties. Here, ip this article }\ie
and better hert tr'9. and characterizmion ol. Iron .(lll) xémg;
report the s_ynth;:Sloxidﬁ (NiO) and Cupric oxide ( urer
(Fe,05). Nicke d their influence O the rate of heat trf]msour
nnmpamc;e;eg?disch“rgc of mobile oil and engine oil.
and rate ©

. i nsition
hat truly nano-sized. crys_tallme llra‘ S
study revealed ! articles were synthesized (tha
anopi

various
magnetic mal

metal OXidil n yV-Visible Spec[rosggg:. F\(()LE:;
Chﬂl’ac[erize (FT[R) SPCC"OS \ 4
Infrared

dIffractometry, Scanning Electron Microscopy (SEM) and
Thermal Gravimetric Analysis (TGA)). These nanoparticles
mixed with mobile oil and engine oil in different
concentrations exhibited better rate of heat transfer and heat
discharge. Showing promises for becoming potential
ingredients of heat transfer fluids

2. MATERIALS AND METHOD:
2.1 REQUIREMENTS:

® Chemicals such as compound salt precursor and
reducing agent were purchased from CDH chemicals
used as such without further purifications.

¢  TFreshly prepared conductivity water was used for
preparing aqueous solutions.

*  Ethanol was used for washing of precipitates.
2.2, SYNTHESIS OF NANOPARTICLES:

CuO, NiO and Fe,0; nanoparticles were synthesized from
their congener salts copper sulphatepentahydrate (CuSOs,
5H;0). Ferrous Sulphateheptahydrate (FeSQ,, 7H.0) and
nickel chloride hexahydrate (NiCly, 6H,0) respectively as
starting material by aqueous precipitation method by using
NH; as precipitating agent. 5.0 grams of each of these salts
were dissolved in distill water o make a clearly solution.
Then the solutions were heated up 10 60° o 70°C with
continuous stirring using a magnetic stirring for 1 hr. after
that slowly liguor ammonia solution was added from @
burette to the reaction mixture ata rate Ot 0. 2ml/minute with
simultaneous  stirring and heating.  After the complete
addition of liquor NHy. the solution was filtered and the
residue was washed repeatedly with acetone followed by
distill water, then dried at a hot air oven ar 100°C. Finally
the dried residue was calcinated at a mufle fumace al
400°C for 3 hours. The fine coloured powder of metallic
oxide nanoparticles (black colour tor CuQ, brown Fe Oy and
black NiQ) were obtained as the end product.
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