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Design and Analysis of a Low-profile
Microstrip Antenna for 5G Applications
using Al-based PSO Approach
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Absiraet — Microstrip solenmes soe kigh gein serials for Tow-
prudile wireless applicalimy working wills frspuencies over 106
MHe This gmper presenis a study ond design of o Doy cost
slulfid -ty pe mberostdp patch anteana that qun be vsed in 3G
mlllimeter wive applicatioos: This research focuses oo the =ffect
ul grownd shols and patch slots which, in wm, alfect different
mnferman parameiers, sach as reurn bess, VEWR, goin, radi-
atbon patiern, mrd axinl mmile, Tihe working fFrequency mnge
wuries Trwm 24 to 28 GH thas Balling within 506 spodiientlons,
Acmubet of nrtificind intellipenee (AL kivown as parthde swarm
optimicdinn (SO0 i paed to approsinutivedy solve isoses li-
volvine maximizathag aud mbdnleitlon of aomerlcal valies,
being lighfy challenging or even impossible o selve in o pre-
clse nunniser. Hepe, we have destpmial and analyssd a o profile
printed microstrip antenm for 3G appliced ans asing the Al-
hased PSO apprach. The navelly of the research s maindy in e
desdgn vpproach, compooines of skee ond wntenom b

Iy, The aniennn wis simuabated with the nse of HESS simulatian
safiveare,

Kewwardy — 50 applications, bigh pain, low profile. svferostnip
Pt auteman, PS5O

1. Intredoction

A loweprofile micre stip or poich anteomm (MPA | b5 cooat-
e by momnting o metal patch plane over te groomsd level
with a diebectnic separator between then, Typically, the feed
lines und the mdinting patch are mamfactmed of o diglectric
subistrate naing the PCEB progesy, The patch is ofien soquane,
rechngular. circular, trinngular, or elliptical in shipe o meel
performance-related requisements. For mectangilar patch,
bergth L of the pateh B ousually b the 334, 050 mige,
wiwere Ay represents the Iree-space wivelength, The patch
imtinl he very ko, heoce the thickness of the copper loil
used 15 kes= than Ag. The diclectrie substrate's beight is in
the KRN, - . OL0G N, rnge, while the diebeetrle constuni
ranges herween 2.2 and 12

D for thseir smdl slze dod low profile, micrestelp palch an-
tenmis hive become increasingly populir in smart phones and
lfer consumer electroniey devices relving on wireless com-
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ications. The benelits of micmostrip petch anfesnis an:
in their compact sz simple manufecring methods, low
welpht, and casy destgn. This has led o e repaceenent of
tradRicnal antenms used in mobile devices [ 1], Seleotion of
the substrite and desenminiion of he patch proportbons de-
pestl om the openting [requendy and oo e specilicution of
thie dislevtrke paterial used. Sighificant panmeters, ach as
tenth imd width of tee patch aml substrate, s wellas the
focnzion amd length of the feed petwork cun be eatimited em-
ploving equslions given in [21-[5 ). The available diclectriv
muterials hove teeir ondgpe conduction clamcienstios nmd
wary I dielectric corstants kod other parmmeters that inffe-
ene the Tringing waves in the anteana pateh | 2]-[5].
Becutise of the cost fictor, the mes popalar dielectns nig-
Torils include bakelite, FE4 ol epoxy, Rogers ROSO03,
Taconic TLC, and Roger: RT/Duroid [&—]¥]. When leed-
ing the sigmal 1o the antemnn, maey edmiguoes. including
presxiymty-coupled, inset fised, aperture-coupled, as well oy
comdal probe feed methods, are used [5]-14], [9].

2. Related Work

Muny researchers have used vorioeos fecding technigoes o re-
cenl vesis o develop MPAS of various shiopes spd weed tem
N VAT up-plil.-.ll'il:ln. Sharma priq‘nul.-d. m | 1, @ seadd,
hiigth praim moltiboiad aoslesimna with o glass-shaped rodiating
paiteh and a rectangular ground plane. A unkgue rectanzubar-
shiapend, DOS-hosed sifective mlti-hond frequency reconfig:
wrahle potesm was progsmed by Sothakbasho ef o o [11]. A
portable mult-band MPA with resenances i 239, 35.5_ and
T4 GHz, suitable for 5G mobile applications. was demon-
strucd by Punith ef ol |12].

A graphene-pocked dual bund mmWave antznog for 25.1 GHz
il 374 CiHe with o DC b we proposed by Lo et ol [15].
Ay, pertnble ultra-widebad nicmstop sem for 33 ap-
plications was developed by Amsoge er ol | 14], whils a small
and dunl-polarized triphe-band amenna for sub-6 Gz 56 op-
plicaticens was created by Aliekdin er ol |15].
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Abstract Citwtions

Hesxzvatient chraanium (Crf21) is 2 weel-arown carcinogen, and hancs (25 rewouva from aquedus rmadia is an imootantares of research in
e figld of envvironmentsl engireerng, Adsorptive removal nd catatytic redoction are the o most commion technegues apphed for ths
purposa, In this regard, nanopartide-mediated technolegy kas conmizuted sianficantly. 10 the Current reses SicE, & systemanc
imvestigation has been carnsd out 0o find the latest deveiopments that ok piace inthe dormain of Crivl) removal by nanotechmoiogy.
The major portion deals with the aavancement and application of the new-age materials, sucn as carbon nanoounes {CiTs, B0y,
Wxenes, zerc-valent ron (ZVI) and thelr composites. for the CriVl] remediation purpose. Varlous interestlng mechanfsms, a5 proposed
by glfferent research growps, have Deen covered. Applicalions 0f the nanocormposiies in the real wasisvaler scenar have also been
highightad. Diferent charartenzation techniques often conducted in order ta get meght into CrVi) remowal progess have Geen
mentened. Some patents related tg this fleld heve been discussed. Lastly, the future-scope of the nanomaterals. current thallenges,
feasibility of using these nanomatanals in large-scale meatment pants, 1, have been addressed before concluding the arucle

Keywords: Lk Mxenes e-L3N4 nanocamposites mater bories; dam-vaient man
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A Brief Review on the Latest Developments on Pharmaceutical
Compound Degradation Using g-C3yN4-Based Composite Catalysts

by () Subhaciesp Biswas 1 = and 1) Anjall Pal 2™ =
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Abstract

Fharmecautical compounds (PCs) ere one of the: most notaole weater poliuienis of the: current age with severs
Impecte on fe soosystem. Henea seentisis aid endingsrs afe continuousl woeking on Seveloping differant
malerials and lechnolodies 1o &radicals POs from aguecus media. Amondg vanous new-292 malenals, graphitic
casbon nitrids {g-CsMy) is ane of the wondsr substances wilh excellent catalytic property. The cument review aricls
descrices Iha latast trend in the application of g-GalNy-based catayst materals towards the degradation of vanous
kinds of drugs and phamacsuncal products oresent in wasiewaber The synthess procedure of different g-CaiMy-
based catalysts is covered in brief. and this is followed by different PCs degraded as desciibed by different workers
The applicabilty of these novel catalysts in the real field has been highlighted along with different optimization
IRchinRs in nesctice Nitsrent techninnes offan &sniorad tn chamscterre the n-CaNe-hasad matardrls are Alsn
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Eggshell powder as an efficient recyclable
catalyst generates H,0, prompted radicals for
selective oxidative mineralization of crystal
violet dye at room temperature

Ankurita Math * Subhadeep Biswas ®, AnjaliPal® 2 =
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Abstract

Ezgshell powder (ESP) was explared as a selective hererogeneaus catalyst for oxidative
degradation of crystal violet (CV) dye in agueous media in presence of H;0; ar room
temperature. Natural but throw-away material ESP as a carbonate {C0,% ) source
desfvel/ 303 supal C emation of carbonate anion radicals in presence of Ho0,. Carbonare
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Effective Fatality Alert System using Predictive Learning

Jyotiska Saha', Subhojit Malik’
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Abstravt:

With the advent of rechmological advanceneny, lot af data are ceearod everywiiers, every
wament. Each of those dutn corrtey sonte iformation regarding e purjiose. I recenf
s most off the elallenging tash i fo predict more relevest information i aoilatble
data threough staristien! or mathematonl eaafvsie, Coe of te most usefud fool for il
effare is Maching learming. Sace Marcl, 2020 the pandemic of COVID-Y siaried. So the
dena ghowr covid infecton, faraline and vaccingtion are collected fram the wehsire of
Health and Familty Welfare Deparemen, West Bengad Goverpmens, India ond arranged
wecordaely for further processing o develop an effecive fewlite alerr sestem wifly the
help of popudar predictive fearning methods, The proposed madel is being rraimed and
tested By wsing Decision tree, Rondowe Forest, AduBoost algorttfns, Lsiig afl those, the
opiiaim aecirecy e of il madels ave celeulated and the best ome (s chosen o develop
a sytem for the falin raie aler by predicring aimber of death cases wiich & very mich
stenifer wirl reality,

Keywords: Machine Learning, Decision tre, Bandom Forest, AdaBoost Algorithm

1. Introduction

The fatality alert model is being developed with the belp of faality cases on a region of
inferest. Far cach gove iR, 52y o stsy aler
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An Investigation on Machinability during Turning
Al-Mg,Si-Si Composite in Dry Condition

Abstract

Nipumwitn Biswas!, Amit Banecjoe®,
Bantarmi Dast and Prosengt Dast

In thee worly mochinobility stody donng teming of ALMgSi-81 s taken into
emmideraibon with varging culbimg toils, Laitin sapunte mpad el |l|:||rlin| ol o
the effert of cuthng velomty, feed as wiell s ineort type onto foroe equirsment.
Husnlte sl ihuil bn seloomely ool el iine '|I."|JJ|J.||.1|' raiiee, feod Jurs sdvnthoenl o foct
on foroes Umder 60 =756 mimin cotting velocity with 0.06-0,08 mmfrey Fed, zood
michinabahity 12 ebtnined. and hence, these entting conditions wiay be recammended

for applivntion in the mduetoy

Eey Words: Machimng, turning. Al-Mg5i-80 cotting foree. machinakboleey, cidiimy tool.

Nonenclnburi:
Muain enuing foroe "
Hovizantal cutting forew | 0,
Chige-relivct o cocficnent 4
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Mowadnye. advanced manufseruring lnidusteies
Freew the challenge roprond ing manufeciuring of high
quality prmiuet through suchining oporation. To
maet thik challenge, sxploving the way teoschisn
liplh muehioability in quite impoctant. Ingoneral,

gool mnchimability wnples bow oroe and power
roqudremenl.  bw euiting  sope  emperalos,
desived fnish ae well as integrity of work pivoc.
lewige Gl 188 sieed Fermiilion ol Givoueadsbe |.'.||1r.|.
The main purposs of machining & o mest the
mquEremenis.  mcveade  the  peviormuined and
langesr sisiwiee life of the peaduet ot leiy cos. Metal
wniri composites with poeticle roinsforeenont
are being usel comovercially ol presese [1-2]
Aluiminivin bised metel maliin tomposites gne
hviig hge applicnkiliy oo haviog low densily
processing flexsbility. heat treatmenr capahility.
high woar maistanen, m'lrl,rlwl}' high. Younsra
mordulus of clankicily and stromgih ($5]. Mgt
bing i intermsetallie. lias enougl Haedness
amd has A melting poitif aof 10855, Pamicle sige
was found o change sbeopily with e
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CNN-BILSTM Hybrid Deep Network Aided Infra-Red Image Classification
Framework for Non-contact Monitoring of Overhead Insulators

Arup Kumar Das', Subas Deb', Soumya Chatterjec ™", Biswendu Chatterjee ' and Sovan Dala '

" Department of Electrical Engmecning, Jadavpur University, Kolkuta, India
* Department of Electrical Enpmecrmy. Hirla lnstitute of Technology Mesra, Ranchy, India

Abstract: In this paper, 2 novel vision-based automated framework for estimation of pollution severity of outdoor
insulators Is proposed. Correct estimation of pollution severity is important to prevent the premature flashover of
insulators. Existing methods to determine the degree of contamination of insulator surface requires direct contact with the
insulator which is practically problematic. Considering the afore-said fact, in this article, a novel infrared thermal (IRT)
image-based automated framework is propased Tor non-contact monitoring the surface condition of outdoor insulators. A
large number of IRT images corresponding to different contamination levels were captured from several porcelain disc
insulators using a thermal camera. The captured IRT images were initlally segmented using mask region-based
convolutional neural network (mask-RCNN) to remove the effect of background. Then, 3 hybrid deep leaming network
consisting of CNN and BILSTM [CMN-BILSTM) ix decigned for automated cawification of IRT images. It has been observed
that the proposed network has achieved an accuracy of 98.86%, specificity of 99.72%, predision of 38.86% and F-1 <core of
98,86% respectively, Comparative study with other deeg learning models indicated that the proposed CNN-BILSTM network
delivered better performance. Hence, the proposed framework can be used in reallife for non-contact condition

maonitoring of insulators.

1. Introduction

Ovethead line msulators are one of the pivodal
components of power transession and distnbution system
{1]. 1t has been reported that T0% the power outages occur
due to the fulure of the msulators [2]. Power outages meur
hope financial losses 1o an eléctneal utility. One of the mam
reasons belind the msulator falure 15 frequent Nashover
inggerad by surface contamination [3]. Due 1o long-term
exposure |o environmental pollutants (especially m heaaly
polluted areas and costal regions), the surface of overhead
msulator gets pradually comammated. Under mosst
condiion, the soluble component (sl alkali) in the
contamination kaver 15 partially dissolved. which leads 1o
formation of conductive layer [1]. Formation of conductve
lavers beads to an increase m leakage current flow along the
surlace of the msulator. With the meresse m contammation
level. moeniude of leakase curtent méreases which results

Considering the aforesaid fact, rescarchers all over the workd
are Irving to develop vision based non-contact monitoring
system for condiion sscssment of  mnsmsson lme
msulutors, In this contest. mfrared thermal (IRT) imaging
technigue has been proven 1o be a viable approach for
contactless momitormy of msulstor surface condibon. In
mfrared thermography. infrared thermal camera detects the
mfmred radistion ematted by an object and form o
thermogram of the obyect [7]. The thermosraim formed by
the tnfiared thermal caméera o5 also known as mfrared
thermal (IRT) imape of the object. 1t should be noted here
that the pixel valve of IRT mnage s duwectly propoertional
with surface temperature of the obpect {7] According 1o 3],
merement m comfammanon degree keads jo the temperature
rse ol different pomts of an msulator surfisce. Thereloee,
thermoeram of msulaors for different contumination levels
will be different from each other whach can be wsed 1o
quantify the conamimation severty of the msulator <urface.
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Multisynchrosqueezing transform based improved time-frequency representation
for automated contamination severity estimation of overhead line insulator

AK Das. S Deb, D Dey. B Chatterjes, S Dalsi
IEEE Sensors Joumal, 2022 jesexplore jeee.org

Contamination flashover of overhead line insulator is a serious problem which interrupts
the power flow and affect reliability of transmission and distribution system. Therefore,
timely and accurately estimation of contamination severity is a key to prevent
contamination flashover henceforth enhancement of the reliability of transmission and
distribution system. This paper presents an innovative and automated framework to
estimate contamination level of overhead line insulator in sarvice accurately employing
surface leakage current (SLC) signal. In this framework. SLC signal procured at different
contamination level has been analyzed in a joint time-frequency plane through
Multisynchrosqueezing Transform. Thereafter, time-frequency spectrogram image
obtained through Multisynchrosqueezing Transform has been fed to a canfigured CNN
mode! for automated feature extraction and classification of SLC signals. Experimental
results revealed that proposed framework is highly accurate and delivered better
performance compared to other time-frequency spectrogram-based approach.

leeexplore ieea org
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Fabrication of a novel composite gel bead to
reclaim methyl orange from a binary dye
mixture: An active role of adsolubilization
phenomenon

Subhadeep Biswas, Anjall Pal 2 &=

SHCAW TTIDFE  wr

o Shars 9% Cjte

r— —

hltpsyicoh.org/10, 1016 umimomm, 202L104336 A fzet nght= and mntant 3

Abstract

The present worl demonstrares a novel protocol in accordance with the reduce, reuse,
and recycle principle of waste management rules [or dye wastewater treatment as well
as selecrive extraction of desired dye. Here two model dyes viz., methyl orange (MO) (an
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Use of surfactant bilayer modified silica for evolution
and application of size variable solid Ag nanoparticle

catalyst
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Abstract

Jero valent arsenic nanoparticles {As(0) in two different size ranges such as 5548 and (1 £9nm were
prepared by reducing As(IF using NaBH,, and designated as As1 and As2. CGalvanic replacement reaction
[GRR} ol As{0} was ensplayed For the synthesis of Ae panopacticles { AeNPs ) in taodifferent size ranges, The
as-prepared AgNPs Le, AgMI) and AgNP2 were then comverted to heterageneous catalyst by adsolubilizing
them onto surfactant-modified silics (5MS) surface. and the immobilized AgNPs were desiznated as Agl-
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Reduction of 4-nitrophenol using copper
loaded surfactant-modified chitosan beads: An
approach towards sludge management

Ankurita Nath *, Subhadeep Biswas °, Preeti Pal °, Anjali Pal * 2 =
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Abstract

Chitosan hvdrogel (CS) beads and surfactant-modified chitosan hvdrozel (SMCS) beads
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Synthesls, eryvstal structure, and antidiabetic property of hiydrazine
functionalized Schiff base: 1,2-Di[benzylidene )hydrazine
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[ron oxide-loaded alginate-bentonite hydrogel
beads as a green and sustainable catalyst for 4-
nitrophenol reduction

Subhadeep Biswas, Anjali Pal 2 &
Show more .
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Abstract

The development of sustainable gresn catalysts is always a challenging task. Besides this,
the catalyst should be recyclable and hence cost-effective. In the present work, alginate
hydrogel beads were used as a support of iron exide to form iron oxide-loaded alginace
beads (lo-alg). Alginare is a biopolymer. cheap, and nonroxic. Iron is abundant in nature
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Application of biopolymers as a new age
sustainable material for surfactant adsorption:
A brief review
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Optimization of alongwind and crosswind force coefficients on
a tall building with horizontal limbs using surrogate modeling

Rajdip Paul -~ | Sujit Kumar Dalui ©

it Ernprstering Do trient, rdan bt

ol Efieasislig Seisnen snd Techriogy Summary

Tl Mty For tall buildings, values of wind force coefficents can be obtained fram wind funnel
Corspenderer tests o Computatienal Fluld Dynamics {CFDY This paper Is concentrated to analyee a
Faajio ¥aul, Civil Enjprening D, sat of CFD data and propess parmetric equations for determining force cosfficients
indizn festitule of Erbrersin Sclsee anl / _ ¥
Texhnology, Shitymr. PO Bobsikc Ganlon, i the algwind and crasswind direction (C, and T of fall buildings with harimntal

m-rﬂw&gm*m limbs. Inltially, 2 parametric study Is performed with CFD analysic cnnsidering BANS

k — ¢ turbulence models keeping a constant plan ares 22 500 mm?. The length and
velodty scales are tahen as 1300 and 1:5, recpectively. The egulred desipn parame-
ters we obtained and used for Biting porametric equations. The CFD data ore lurther
utilized for training artifical nevral networks of Oy, and Cp. The results of CFD, ANN
#nd pammetric equations are compared. The parametric agquations are validated by
employing a wind tunne! study. Finally, three optimization studies are carried out
using a genet Sgorithm (GAL of which the first beo aim 1o present the maximum
ard minimum foroe moefficients considering single objectives. The third optimizstion
isa multi-objective optimizstion problem. camed out to simultanecusly minimize and
mawmiza the two orhoponal force coefficents. Pareto-optimal design results ane
presented,

HEYWaORDE
atificial neural network AMNL force cocfficiont, oplimization, parametric equations, 2@l
buikdirg, wind lursel

1 | INTRODUCTION

The wingd b one of the signilicant Baml losd on Buildings and essentls o consider in struclural Ioad amabels For the design of sthuctursl
frmemes such as eolumns and beams,. determinateon ol wind préssurs s resuired. Again, for the design of frikhing and cladding as wel as
thile jodnls, wind fosce should be known, A le puidslne of blding codes aoe ursble o gues the wind loads with the desired degroo
of acouracy in cavo of tall boldings, specisized Mevalure = peeded for the design. 5o thern had beon exbensive innestigations comed out
by the meseachers o detirmine he wind loeds on difeent pleg shopes of f bulldngs with cifferent mpect rotice. Experimental or
numerical tochnloues of model gnslyss were sdopled, Gnd i some cases, analytical expressions wore propomied to fdiitsie the doterming-
tion ol wind loads with Bsser comt, nne and libor Iosily e estimation. of the wind pro@sn coofficionts on the Scado of the bldings
el reoebei! piterdion. Thers & ample apparamity o worl lowants assessments of Sorgwind and cosswing fonces. Hmoe, this particuiar
sludy I8 fecused an the determirstion of wind frco coafliciore

Wind-induced revporses depend significnily vpon the shape of the uilding also. In moden days, @il buddirgs with hosizoental Gmbs
[¥-shape, Eshape, and + shape| are becoming popolar Y For imbed bulklings. mumemnis phenameits are cotributing (o dynamis miponess
undor wind Be buffeting, vorbed shedding, gallopimg, aod Nutier. Bd wsd-induced forees and motions taally govem the progortes and

Simct Desipn Tl Soeg Suid 20 200 1530 waleyorinel bary.comiournadta € SN0 Jobm Wiy s Soow. L] | 1af 20
1L i, D O DO 20l § B30
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Aerodynamic shape optimization of a high-rise rectangular building with wings

Raidip Paul" and Sujit Kumar Dalui*
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“Dapariment of Chil Enginsenng, ndan Insfute of
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Abstract The peciedt paper b [ocased on apalvsng a sél of Congniiationn] Flind Dhmamics (CFD) simulmtion data oo
nerod yisamis oplimization proosdure (ACE) composed of CED. anificinl mevenl weowesk (ANN), aad gosctie alpeathen (G.A )
A paramitiic skidy b prmanly socomplished by slieny the wing pesbinne with 3D mansient CFD mmbyais ming & - €
twtmbenes models. The CFD techmiqus is valibues by tnking up a wind wond et The mupired desipn prsneiess are oishined
ol empch design poind s weed for tmpung ANN. The umined ANN models an used as surooeates o conduct oplimesstion shodies
uing GoA Two single-ohjective optimizations are perfomed 1o minbnine the ek base oot cocffiehats i the infvidml
directions, An asdditional pmiltichjsetive optinization iz implemented with the motvaticn of dimipishing the two archogonal
peak base imoimenrs coscumeathy, Pareo-epobmnl sannons specifying the prefoged budlding shapes are affered.

Beywords:  Astifical Newsl Nenvods (ANN) compumuons] fhwd dysasues: gepene slponthm: lepherise buildmg:

imsiinhjortive cotinmzaticn; wind homel

1. Introduction

The wind being the predominant lateral load in
shoyacrapers; i o be considerad accuente in the eritical load
apalyais. Detepmination of the wisd presure in peeded o
desipn structural frmnes ke beanis and colinins.
Additinnally, wind force shonld be coosidered whea
designing the fimishing sl coverlng and their jointa. As the
bullding code puidelines cansot weasure e wind boads i
high-risz buildings with the desired fewel of precizion,
specialized lteranre omst design themy. The peseanchers
hove extensively researched the wind lead in varions plan
types of lape buildings with warious aspeet ratios. Model
munlysiy methods (edther experments] or oumerienl, or
both) nre implemented. and aoalyiical expressions are
proposed In some insteness o choble the deiection of
lower-cost, time-cfficient determination of wind lopds,
Resctons comsed by wind depend -substantially oo the
geometrical shape of the bnilding too. A rectangulor
buildiag with wings, like = shope, E-shape, Z-shnpe wvpe. is
becoming comumon o modern tmes ( et dl.
2004a, 20i4b, Bhamacharyva and Dalm 2018, Panl and
Dol 2016 Maoy phvsieally significant factors. includng
fhitter, palloping, vortex shedding, and buffeting, contribmte
to complex wind respons=s for building with wings. Hence,
th= building geomsetry and corers shnll be modified ©

*Coiresponddiiiy withot, Assistanl Professor
E-muml: sujit.dnlod@ gl com

*Assistnt Professor
E-mminil: rajelippanl® 7 Email com
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opiimize high-rise buildings’ aerodvnmmic shape. As tie
wind {osdmp requirements do oot inchsde provigions: for
oy irepnlarshaped ukiings, there s envtgh sppee aml
motivation o research  dysaome  effects on high-rse
buildings’  neyvmanetricel  geanetry  ooder  the  winl
influence,  Ransem  {1986) conducted  wind  nasel
experinwents W rescarch nesodynamic nterferowce’s effect
on prsmatic stnehire:' dynninde  response.  Aelboume
(1993) smidied the behavior of shear |ryers scpasnring the
lendling edge of the bluff bady. The mathor nlse siribubed
the eritienl posithon of mdbulenee, pamiculacly the bnpact on
the peegsures under the shoar layer's reamnchnient. Suwoy
and Djakovich (199%) sdicd high peak suctions boilt en
bplding models, their relationshlp ™ building fonn, and
oncoming simmalated atnespheric shenr flow characteristics.
Kipewski and Kareen 2001 ) anabyzed and conmasted seven
of the world's principal building eodes aned s dands with o
detniled discussicn of tbeir estimates of the tomsionnl
responsz for p given boilding incleding wind and wind,
wheee applicable. Lin or af. (2004) conferred that the
crozmwind and torsionnl responses excesd the alons-wiod
response for super high-rise tmildings. Liang er of. (2004}
vized different revinnmilar bufddings of various apde-ratios m
propose  pacametric  equations 1o obinin  wind-induced
dynamic forsiopal resposses. Balendsn er al. (3005)
discuisszd the details and test results of 1he lassr positioning
meamrement techniqies of wind-mdiced dispincements in
o high-rise building. Also, & comparison has been made
with the ountcomes obtninsd from e convestiozal stmin
s method . lewin (2007 ) polsied oui dmt suosg growd-
level winda abould be considered, cremted by high-rise
buldings due to their affinity o repeél swroag upper-level
winds dowroands. Koy er of, (2008) conferred the taser

185N 1228-6116 {Prinl), 1538-032% (Dalin)
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ATAGING RECACTION) TO MIDDRLE-CLASSETHOS IX BADAL STRCARS SELECT PFLAYS

STAGING RE(ACTION) TOMIDDLE-CLASS ETHOS IN BADAL SIRCAR'S SELECT
PLAYS

Mr. Sulbham Ganguly Assistim| Prolessor, Departinent of Basic Science & Hnnuities, Hooghly Engmecring
& Technology College, Hooghiy, West Bengal,
Dr. Nirjhar Sarkar Assocate Professor, Department of English, Roigan Unmveresty, Uttar Dinagpar, West
Benpal
Abstract
Badal Sircar's theatre. invariably edvocares equalitg and justice: challensfog he resmicrive niiddle-class
conventions of being self-cenred and indifferenr to odvers, Streae oll drougly s theamioal jouwrney hod
endorsed aguin ameng different sections of socten. Plave like Bhone, Stale News & Thar Olier History
murong many offers depict the lack of egnity and adso point out these who are responsibia for the exploitation,
Tivis researcih paper attemnprs o wdentily die role af the trban widdle-class societ v friggering the explolfoiie
process. The paper alse fipures out the Sivcarian teclmigne of blistering the conscience of the audience and
propare them for imiring o social change
Keywords: Sucarian techmigque. conseience, aidience, society, imiddle-class

Badal Swear (1925-2011), a5 a playwngll, an actor, a divector, and, sbove all, a cusader, had a clear
anid definile contribution that 18 ahnost auparalleled o e thestriesl history of Indis. Suecessive events fike (he
partition of Idis, muigration gcross the border, devastatiog finune, food movement m 1359, consequtive
Commmumist Party split m 1964 and 1967, Bangladesh Liberation Wi, the radical Naxalbar Movement and
vonans other national and intermational events m the 19605 &70s preparad a fartile gronnd for Sear o grow
us 8 people’s artist, His life as well as his ovuvre is meaningful and purpeseful in the sense that both of them
were dedicated to the canse of the masses. As we trace the trajectory of Badal Sircar’s theatre, we can diseerna
poitern of steadily prowing politicization of lis plays and o diepening coneern witl gquestions thal can be s2en
w5 monnl, eflueal, or palitical. 1 s mdeed diffiend! to find o common style nmmne rough all ibe plays of
Badal Swrear bul o muhen of educaled muddle-class life i Calentia might define the common basis in most of
liis plieys. Sircar started dgorous questoning of tha swne guo of the middie-class bourpeais wiath his lighly
acclumed play Ebowng Indrgiat (1963), Thereafler, we notice his woiks issue out a whelesale repudiation of
nunddle-class complacency, self-nyerest, sl and responsibahity,

[ni threc among many of Sircar's plays. Bhewa, That Other History and Stale News, the foous i3
centred npon the hypocrisy of the whan middle ¢lass that exploits resources and nnderprivileped sections of
the society, Instend of exuggemting the Hweats of the exploiters and (he eallonsness of the political leaders,
Badal Star focuses on the callousness of the nuddle class and thew eapacity to watch the suifermes of the
people without domg my efforts at alleviation of themr misery, Hepelled by the pedantic philosophical
approach of Mantam that seems fo explode the tea table disconrse or get applended m the cloister of a seminar
Lafl, he radically separates lis ideals, witlin the ambit of his plays the navatives displace the jargons and
ernply utope diseonrses of radicalism, Sirear challenged the clichéd fonos of protest and fomsd a ondgue idiom
af expresston (hal does justice (o (he comtinions bothenng of conscience, The mimginng mierplay of diserele
and frogmented dinlogues in the plays ns meantioned esrher trace the oromtive of the whan puddle class that
nndermines the severe concems and voice of a marpinal, povertw-stricken conntry. In afl these three plavs we
s:;;h extreme msensilivily and indifference of the whan commmmity while responding to the conceris of the
5 ..

In Bhoma (1975) Sivear depicts the ever-widening pap of the whan-rwal populsce The
dramatization of the oppression of (he mral poor i the bands of the local nch, bureancrats and apatietic

NIU Internationn] Journal of Hunew Rights ISSN: 2304 — 0208 Volume 8{X1), 1021 46
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A shaft finite element for analysis of viscoelastic tapered Timoshenko
rotors

Amit Bhowmlek' ©. Smitadhi Ganguly® - Sumanta Neogy® - Arghyd Nandi’

Rectived; 5 Bavember J018 / Aocepied: 7 Decombier 2010
O The Beusilian Sociecy of Mechanical Sciencet and Engineerng 2019

Abstract

Fanite glement modeling of thick rotar (ileep rotor) requirzes the use of the Timoshenko element, which akes cane of sheur
deformation, Modsling & rowar whose cross seetion varies ean be done using uniform stepped cylindrical elements, but the
mimber of elenbents roguired bor the converped resulis is enoimsous. Fusther modefing of donbly topered rotors and refoss witly
slirp changes i taper angle using such methods become diffizalt and does not appesr feasthle that is why the formulation
of eonical rotor elements I6 necessary, The complexity in formulations orises due 1o the presence of the shear parameter in
i derindiatoe, Till wow, in the litertooe of e Timashenko rtor, geometric properties ans tiken o be lneary varying:
the shear paramister i (e approximmion of average values of two end nodes. On the other hand, the modeling of damping
in robors becomes exsential 3s it controls the stability lmil The pressat puper develops three different viscoelastic tmpered
rator elements using the Maxwell-Wicchert model. While the first element {VTRE 1) uses the average shear parnmeter, the
secand eloment (VTRE 2) usss 1 higher depres palynomial 1o approximate the shesr parameter. Whils the fist teo-rator
elemeanis are solid, the thind clement (VTRE 3) is bollow. Resulis show that viscoelastic wapered elements pravide batier
resulis wilh the lesser number of elements, For the mior with o lorge toper angle, VTRE 2 perfomis beiter than VTRE 1.
Fusther modeling of ihe hollow mpmd rator with a linear variation of tper angle nod discontinuitizs m definite poants i
aol passible by lhie vse of unkform ehments. Modeling such o rotor uskng VTRE 3 §d rendered simple. Practical wsoge of
such rotors further echances il importince of the presont wark.

_Il.erwnn‘li Maxwell-Wiecher! model - Viscoeladic tapencd mtor elenient - Timoshenkn beam theory

1 Introduction quantify domping, depending upon the reason for damping
like viscous damping, Coulomb damping, hysieresis domp-
Dmneping is inherent in all mechonlesl gystema. In o vibrd-  ing, ete. Inssbaliy b rsdor dynarmles erecps in sfter 5 certaln
ing system, it usoally helps to decay the smsicni response speed. In the following pargraph, several dumping models
of reduce the amplitude of the steady-stale responss. In available in e [nerature have been diseveued,
contrmsi, i 3 roeating system; it may become the canse af During stress analysia of struciures comsidering lincar
insinhility. Su ihe development of & muthematicnl model viscoelnsiie material, Willlams [ 1] ansformed the prob-
fior damping is of importance. There are several methods (o lem in the Laplace domain considering the Laplace trans-
formation of swess-swaip relstkon. Then, the inverse Laplace
translormation is carried oul an the salution abtained in the

Techinicsl Edisor: Wallace Mossim Bessa, TSc Laplace demaln o achisve a ime-domain solution of the
2 Amil Bhawiick nciual time-domain peohlem. Amalysis performaed in the
amlbhwicksss Bemalleom frequency domain is found 1o be switahle for viseoeladtic
; =g compament subjoected 10 hammonic loading, where siarage
Department of Mechanicsl Bngineceing, Indian Inaum @ niodulis iid loss coelficient are readily ovailable. Bul fur
" o Tockasttos B’:.'t thw"'w H:Iam"m loasting other than harmonic, 3 viscoslantic material mdsl
Breparimeni of kochan meering, Hmaphly i required in the time domain, Many resenrchers prefer the
i echnnla . Hinaghly 712108
g i o m_ it Mlpxwell-Wischert muodel fur s purpose. The GHM mate-
! Depariment of Mochasisal Bagloecring. Jadavpur Ui mity, rial model 12] is frequently used in Gnite element onalysis,

Kanlimm 0007, bndia
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Even big data is not enough: need for a novel reference modelling for
forensic document authentication
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Abstract

With the cmerzence of big daln, dezp leamiag (EL ) agpronches are bevoming guile popoler in mosy bronches of sclence

Fiwensit sciopos &5 nio I.unpr =1 r.':l.:‘;‘Fli.l-ﬂ'l. Howsever, there sre corfn l'mnhk'ms i Marensie seienee whene e solubions wisild
hardly benefi froan the recent mbvances i DL aleorithms, Docimment sisthentkestion ks ope sich probbem whene we can hive
ey fefen=nce nmnp!l,-:.. ] witin e hlf b scenmrin pnrf:lhljl e wurirld Jsave even more nomber of relerence siampiles b
mmier of defactive or gl sompdes will remain an sae Bxperts oflen encowmter simntions wheare there is nooor hondly o
Rl=L) i of Fl:l.'gr\d !'iilll'll'lilf'.\ nwmiloble. T such sftialdon, l,".mphafml:'nl of lmls I.'||.|.rllh'!.' :llj'CIJIiI‘J.'LIJI.I- il b aneThcoet i
ihey will nod be able to leam the forped samples properly. This paper addresses this problem and proposes  novel melerce
e lling Fromewiork for forensic doecumen! suthenticatso. The :lppn.u.l:!t i bazesl oo Malzlonobin spoce, T Wil
docoment exnnination problems hieve been stindied v show (he ellectivensss of our relendnoe model limg al poritim whdch as

alum beeen tw:rl'mml e |:|.1rr|.'mmﬂy ksl lenrping 1|ﬁ1n:n|.']|. rmmcly mevirnd netlbwsork - bese] sl o,

1 Introduction

I Fewensic scivnoe, Auuy eapeds alten afenl wath mithenlico-
tion ar verification of b ghven entity. I could be audwentication
foar werificntion) of sypanture, lemchwritioge, lepal impzr,'b:lﬂk
cumency, ar. wics, video, ete. Based on this problem, o
separale diecipline of forembe science has cmerged which 1
lenrwny i e sticned docuimest examimaion (QDE) [20.30]
The primury goal of this bmnch & b provide opinion shou
1t sispciolEs o goestisnable document basced on o vancty of
selentific processes and methods [21),

In weder o autenticate (or verity o documaent imguestion,
experis stnely need genvine smnphes of the comespoading
doouments, This s nesded in eveny authentication of ver.
ficmtion (ask ps fao rIﬂ'eIup ilen nhow whnl the refienenee is
wggnbinst which something will be anthesticaied or verilied,

= Uhpul Clarain
il 00 s bl 2n
Brvesyn Haldey
hriswaiithulderS®es pumilcom

! Compoicr Whion and Patiern Recegaiden Lishand Cempe for
Aliteial Teeligene amd M bing Leansng. frdian
Stafistical Inslitute. X130 T, Boad, Bablota TR0, Incdia

2 Dhéquermest of CSE. Manilo Insdines of Techaolivey.
Amirpora. Rl TOOLR, lnis

Pratiiviad polime: T4 Chcloler 2019

Relrremwee saoplots | helps cxperts 1o develop s oades abosn
the distinctive aspects whizh are bo be checked in the sumhphe:
in yuestion. Reference hondwiling helps in chamctenring
the handwriting. and referénog security documem helps in
fimcling aal e securily lestanes i e dociiient. Hanan
expens cheek whether the refenance chinterissics ond (mtn=
rilly reiained in the sunpls b question oF ey ae forged o
they are wlment

As loman judgement cun be suhjectivg, effort hive been
nde oy present e e analy=as in o scientic way so that
oot ol law keeps confidence in ssch anolysis, The upproach
i i setd-aLtomitic oind s human expent mot mnchine tikes
a decision, wmd in wking the decision expert tukes help of
machines, Emerpence of digital forensics. compatanional
loremsios, ebe., m e ressll of i remd Minchis I:u.-]p
can be of different types: i could be imoge from dighal
micropeepe or LY sounees, und some mochine sompotedl
measurements ke image e, intensicy or bistogram, e,
Sometimes machine help ookl be of highend in natoee whene
sititille algorihms are o be dosigned. For instusee, given o
sttitnble algoritho machine con prodice Tregeency sralysis
ol @ wirdee sbomal, stoke pattern sniadysis of o lusdwaling. el
Huowever, iing ofl such helps iNdecision = familly ibken by un
expirl. the declsion makkne process e s semi-avonatic

En the recedd firwes. reacnnchers hiave nl!l'.q’:!'l'lpl.t:d Loy v oy
tully amomated decision muking systems for cenain arens
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The effect of current density and charge loading for total organic carbon (TOC) removal by

electrocoagulation

Soumya Kanta Ray'?, Chanchal Majumder® and Prosen]it Saha®
“Department of Civil Enginearing, Indlan Insfitute of Engineering Science and Tochnalogy, Shibpur,
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In this ressearch the effec] of qurrent denety and charge loading was imvestigated an the removal of tolsl organic carbar (TOC)
Irem & synlhehic water sgmple. 1| wag naled hal deing Elcrotoagululion [EC) ol o cotsfonl curanl gersiy, TOG removol
was mureased when charge loading was inoeased, However, for @ constanl charge loading, the TOC removal wes decreased
whin 1he ciATent densily was incressed. Thorelore, the mivestigalion poinled ool anomaloily, 1hat he ingizcediminabs qioath
ul pramerd dendily does nal only decregsa tho TOC remaval bt es0 cawsa sconomic ioss.

Keywords: Tatal ompamio carbon (TOC), electroosagulalion {EC),

current denaty, cherge loading.

Introduation

The extent and unprejudiced of waser reatment sre 1o
remove ebjectionable constituants from water 1o make i po-
tablie. The comventional water Pealment process uses sum
coaqulaton, aspeclally for the separation of suspended sol-
ide. b subsequent aperations Bee fllrafion and disinfeclion
water ls make pathagan free. However, the frace smounts of
dizsolved omanic substances which imerfere with the dsin-
faction process and produces carcinggenic disinfecton
byproducts (DBPs} are the major concerm which remeain un-
shended during freatmant. Though alssiracnagulation (s
widely used for wasiewater freatment, the systematic study
on different EC process vanables is stil rot igorously sted-
lect for potble water, Natural walers are drawn from difier-
el surlace waler Sources Contan a wids variely of walar
quakly paramaters smong those suspended end colioidal
particles are the commonest which is responsdbis for turbide
by I surisce water. These coniaminants may ba-genarabad
from organic and inerganic sources, The negatively charge
of eolieids an e surace oxhibiled ropulson forces and the
agyregaton bebween e colloids get hampered "2, The pro-
tass of EC ks easlly operated by simple squipment for the

dosing of coagulant m experment end fhe sludge geners-
fion ¥ quitle less fhan anather conventionsl counterpart, The
associated anions are not produced in EC Bke chemical co-
agufation and casy fo mantain the anviranmentsly fienchy
compathity® 3 The ekcirocoaguiaion process exhibile owar
operationa coste far low and intermadiary doses of eoagu-
lant compared with canvantaonal coagulstien with sluminum
palychiaride [PACHY, Thus, the cost of the electracoaguls-
fiom process relates favorably with that of conventional co-
apulation for less coagulznt derands” and the efective work-
ghility may partizlly replacement of the chemiczl coagula-
fion®

TCC Imgsart unfavorable tasto and visuad effect In water
gamples. This ormankc compound coordinates with diffzrent
motadii: ligand and transmit metal complewes to the natural
water sources™ 'Y, During the disinischion procedurs his com-
ound mived with dissdfectant in weter and producs deinfec-
fion by-products (D8Ps). Human population facsd canging-
genic, mutagenic toxic eflects due io differan DBP's like,
frihalomethanas, haks acafic acids atc. Dus o the health
consideraton thee fubic acid compound must ba removed
from tha waler for drinking water tresimen! process’
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Total arganic carbon (TOC) removal from textile wastewater by eleciro-coagulation:
Prediction by response surface modeling (RSM)

Budhodeb Biswas®, Soumya Kanta Ray and Chanchal Mojumdar
Civil Enginsering Departmanl, indian Instilute of Enginsering Science and Technolagy, Shibpur, Howrah-T11 103,
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‘Waler pollition conirol Ie oresenily one of tha most imporamt eress for scactific researen. Stict regulatory measures ae
Bshiny industries to tael their waste aifivents up to (he Slancarss 220 by te guverning body, Golor removall in pecicutar,
taus recently become an area of major sdendific interest as irdicated by many related resperch repudis. The texiils inguslres
uza higs amount & waler in their yisious processes of dyeng ard s s one of the largest produced af indusiral qud
wakle {ILW). In this gtady TOC removel was evaluaied by efectro-coaqulation using iron slectrode fram real s dye waste
andl mathematizal modsl was developed 1o predict TOC rempoval pednemancs. The peromeleo thal wes tnkon inlo congitar -
auaits were Ihe effecl of pH, Hme, curen] and inill TOU concontrotion. 81 ootimem condition the remowal wes achisved as

857

Reywody: Teslle dye, sleclrocragulton. TOL, modeling, Doshier design.

Introduction

Wotlitwide produciion of dye-containing wastswaters |s
afill an important ecological issus dus jo fhe persstent na-
tureof the compound, their low bisdsarsdaton rato and car-
cinogendt nature, Textile indusings are one of te most pol-
leting industrias in tarmes of the volume of water baing used
and complexity of its efluants discharged. A huge amaunt of
aefffeent 2 generated in tha varous processes such 25 sir-
ing. scowring, bleaching, mercanzing, dyvaing, printag, and
finishing ', In many cases efluents are dischamed direcly to
e mainstream especially for small seabe Industries, There-
fore, resment of exile wostewater is a must de step before
relessing it ingo the waier bodies.

There are vanious reaiment melhods available thal kave
been widzly applied to remove the color and organic pofius-
ants from texdlle wastewater namealy. adsorption, precipits-
lion, chamical degrsdation, photochemicel degradation, bio-
daradason, coaguistion-floccuistion, advanced oxidation
el Howaver, most of these freatmant methods have been
proved insufficient in ferms of removal efficiency and soc-
nomic burden? 5 On the other hand, the slectrocosguls-

270

fion process has atracied greal attention of many reseanh-
€3 due ioits unigue advaniages, such as 03 lack of chemk-
cal addiives, smple operation and high eificiency. Furifer-
more, dye effeert may contain chemicals, which an oo
and corcimogenic I mture.

Depending on the pracass being used, the 1axdile wasie-
waler is krown (o have varying pH, igh Emperaiure, high
chamical oxygen demand (COD) end high concenlralicns of
suegended solids (5597, Thus, the removal of conzminants
and color from these eflusnts poses challenge for the el
induziry before being discharged (o the inland surface, The
disposal af sludge ofen invalves fugs expendibors as st
be safely disposed®’. So, there is Bn ument need 2 de-
velop mare efident and insxpensve method which require
minimum chemical and snargy torsumpions, as well as
e instetiation space. In recent yeers, Investigations
have been focuged on the reatment of waslewaiers using
elecimooagdetion®. Electrocoagulaton s & process where
meiehs hydroxide fiocs are generaied i1 sty via eleciro-dis-
selutior: of & soluble sacrificial ancde immersed In wozisva-
ter o bre meated® 0. The rate of floc gencration is generaly
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Remaoval of dissolved arganic carbon by functional reduced graphene oxide from organle—

rich water pre-treated by electrocoagulation

Soumya Kanta Ray"®, Chanchal Majumder® and Prosen|lt Saha®
“Department of Civil Engineering, Indizn Insfitute of Engineering Sclence and Tochnology, Shibpur,
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Deasobved wiganic caron {D0C) Is prodaced from dflerant arthropogenic sotwlies and migrobial ectivises or arganic mat-
e TG influencas the pradacton of carcnogenie disinfeation by-product {T82) &) tha Line of Ssinfacton duting wale: gl
mand, This TOC & edlremely medrophilic In natars and diffioul: 1o seperate Som water by the consontional ireatmerd proce-
dures. Theselfre, @n integrated system &= introduced o conlrod TOC whate & pre-lreatmel by elecirocosgulstion [EC) fol-
Sowasd by edsorption win 4 manc-asdsoibent made of reduced graphene cade (IRGOY coaled sand irpregnaied by iron wis
used. The phe=treaiment reduced 30.16% of TOC whemees 18 3% of TOG wae removad by this inlegrated procaes. The pro-
case can be inlredeoed successiuly bor domeshe fevel applicalion wilh amall foglpnnl susoesshlly,

Heywords: Dissalved organic caston (DOC), disinfestion by=progucs (D8R), elecirecosguiation (EC), funchoralized radocad

graphanre oride (RG]

Introduction

In water bodies dissohed organic carbon (TOC) can ba
conmbuted anthropogenic aciivities or by decomposiion of
organic: matar naturaky. Nateeal organic matter (WOM) has
hydrophiobic tail and hydrophilic head which make it Gifficull
toremove fromwater, The hydrophilic companent i dissobied
In wator and cantriutes 1o TOC in the water system’, The
hydraphilic substances, like fulvic scids [FAs), humic acid
(HA} are omanic acids of dark coloured and derived from
plant residue.

Structurally, thay consist of aliphatc chains connectad
with sxomatic: rings®. Winfluences the water bodies by cheng.
ing the physical and chemicsl characteristice. They also pro-
duce diflerent complexes reacting with heavy matals™ 5.
Maraaver, they are very much responsive with a large range
of diskfectants which are used during water and wastewatsr
fneatment and producing cantinogenic dsinfachon by-prod-
ucte (DBPs). The major constiuenis of DEP ame irihalo-
miethanes and kalo scenc acids, These are mutapenic, canck-

nogenic and aftect harméud toxicity on the human esll -2
The DBFs are difficuft i remove by conventional waler treat-
ment process ' and impair the perdrmance of other pro-
cesses like adsorpiion', pholpcasslysis'2, lon-exchange 2,
gremidar filraon, membrane fitrafion™ advanced oidation
process . The hypothoticsl molecular structore of FAds given
inFig. 1

=2l

Lt =

Fig. 1. Hypodhafical molsolar sleadur of fubec a:hk-:Fﬂ,'lm
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Capacity Estimation of Multilane Highways under
Heterogeneous Traffic Conditions using Micro-

Simulation Technique
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ABSTRACT

The behavior of a driver of any vehicle & Important In estimating hetersgeneous trafc conditions with no strict lane
dizcipling. In the present study, a micm-simulation madelis used to analyae the mixed trafic condition with different drivers”
behavior parameters. The fleld data colizctad on traffic llow chamcteristics of multifane highways 2me used iIn the callbration
and validation of the simulsticn model. Qut of the ten cosfficient of comelation (CC) parameters in the simation model,
five are used in the present study o make a model of simulation for heterogeneous taffic; the other five parametens are
not considered for testing thelr influence on simulated capacity values as they represent very typical behavior of 2 driver,
either in car-following, orin free-flow conditions. Two separate simulation models are made by changing the CCiCCH, 007,
CC2, OC7, and CC8) parameters, each for a four-lane divided and & six-tane divided highway as the geometric conditions
af the roads, and the traffic Row is different for both the cases. These models are then applied on two other sections of a
four-lane divided and asix-lape divided highway to validate the parameters of the model develo ped carlier forother sections

Keywords: Behavior, Calibration, Capacity, Hetersgeneous, Parameters, Traffc
SAMRIDOM!: A Saumal of Piysical Sciences, Enginsering and Technology (2020): DOF 10,1 8000 samriddhiy 1 2i01 4

INTRODUCTION

n developing countries, the traffic inciudes numerous vehice

classes that interact in a disorderdy manner with no lane
discipling, farming an imprecise mixed traffic condition. The
nature af the raffic condition is exceedngly divese as several
vehide categories with changing features both statlcally
and dyramically move or operale on a common road width
without amy physical segregation, The trafic operations are
affected as the vehicdles with stnaller dimensions plerce the
gaps formed between larger dimensicn vehicles. Unrestricted
movemnent of vehicle: makes the traffic stuation further
multifaceted in comparison with standardized traffic
situathons, Aimed at the persistence of better preparation
and erganization af highways, the determination of roaday
capacity of various highways and axpressways 15 the utmost
seriots matter under consideration, Fer the execution of a
properplan, design, and operations of reads, the mformation
of the capacity of a roadway is crucial, Undemeath diverse
traffic dreumstances, the volume of traffic afong with the
compazition & important to estimate roadway capacity

Comrespanding Author: Tanumey Ghash, Research Schalar,
Imdian Instilute of Engineering Science and Technology,
Shibgwr, Heowrab-711103, West Bengal, Indla, e-mail
ghoshtanumey Fémgrmail.oom
Howtocitethisarticle: Ghosh,T., Foy, 5. K. & Gangopadiyay,
5. [2020). Capacity estimation of mulifane highways under
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conceming the vehice: moving through a particular section
im & wnit ameunt of time, The simulation represents a miror
or projection of actual traffic behavior, which (s difficult 1o
observe in real-warld situations. 5o, it 1s very much essential
far the usage of a minuscule maodel of traffic simulation to
generate the mised traffic flow after calibrating its influencing
maodel parameters affecting the longitudinal bekavior of a
drivier or vehicie,
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Assessment of Multilane Highway Capacity Through Simulation
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Abstroct In cose of @ oon-lane besed heterogenseas traific
Mlow, the veliele dnvers behovior Beeomes one ol the
masjor consadenng aspects lor proper oullic muncuver-
ability. In the present study. microscopic simubation model
his besn wsed, s 0 contains abundayl  mitosomons
paramciers to illisirate the leatures of tealfic Mow, behavior
ol drivers aml troffic nepulidory processes. The  present
e skt mode] Tollows two modified models
bused on vehicle following theories wnd  bebaviors ux
mgrlilied by Wicdemuonn. A driver in Lhe micro-somulation
model constders the preceding vehicle as well as neigh-
hringe Dune vehicles in 2 trafic strcam. The methodological
deseription of & veliele wehnicilly, beluvior ansd thlerde-
pendeney of o driver and a veliele a8 a unil is attributes af
a dhover and his or her vebicle inoa imffc siream, Thus.
histeresas plots ol elative speed dgaimsl nelative distance
are mode for agenegmed Jeader and follower vehicles af
cach whicle type based oo Tellower vehiculur coegory 1o
gt the calibraled coellicient of cormelstion parmetens
(OCL A pew simmlition moedel wath colibuied CC
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parmmciers s mode o get o realistic capoacity cstimule of
differcnl muliilane highwayy in Indian condibons.
Kevwords Heterogencous - Microseopic - Sonulation -
Hysteresis - Correlation

Introduction

The multilane histeways are brgh speed roads with lugh
trallic volume that provide unbiindered tralfic movement
amd Beller conmeetivily 1o various places of imporianes m i
country, In mest of the maltbane inierurban highwisys of
Inalin, the  shire of  non-motoriszed  walie his become
msignificant.  However, e chorpcienstics of  maoorized
trafhic om 1he above elass al highwies continiee 1o be
diverse in mtwre due o e Gaet o e motoceed ows
wheelers und three wheelers (pousissing virying see and
spoed chimaclerises) share the sume road space with other
velncle typos like cars, buses and varying bypes ol goods
viehicles: This situation arises due (o the resson thal there is
no centraliced monitonng syviem over the mallic maove-
meni and e drivers of the vehicles are also net cdicated
enough 0 understand the imporianee of moving in a par-
ticular lane fora better waffie fow, This notable difference
i thie suitaire ol e walibe Mow foguines detsiled stodies of
the macroscopic behuvior of stochaste imalfic of Indian
miifeilune highways, The pon-lane based vehicular move-
mem inereses the importance ol leading vehicles us the
Follower vehivle has (o adopt the stion with respect Lo
the leader vehicle, so a thorough vehicle w vehiele infer-
actian becomes  wnportaont im0 ths scennmo, As tradfe
cu]:luq;ir:.- i.-i. n 1||1||:|||r [!ii_u-.jml.‘.ll:r forr 'p|:|m1:i:n[;. ..'ITH'I;I"M;!\. nml
design of o muliilane highway by considering 1the trmaffic
charmcteristics, so the estimitbon ol capacity of ot
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Prognosis of Wind-tempted Mean Pressure Coefficients of
Cross-shaped Tall Buildings Using Artificial Neural Network
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AbzLract

The present paper focuses on the study of wind-mduced responses of oross-plan shaped tall buildings, initlaily, throe parameine
Bairtdamil madel afe sludied for hd punpose with a canstant plinares 22500 mm?, The length-and vedaoity acales are Laken ad 1300
and 1:5% respectiiely. Wind angis of sttack (Wad) = considersd from 07 1o 330 with an increment of 207, A1 first, the sxtemal surface
pressurecoafficients [T ) at chiferant faces of the modals are cad ried aut far differennsind securence angles employing Comgutaticnal
Fund Eyrarnies rnssthad af s eimuslatied wand o Again, Fast Foures Trasmformn (FET) fited axprestions a5 the sife and dasine funTion
of WhA are proponed (or attameng mean wind pressune coofficent on e etding faces. The gooracy of the Fourssr sene o) oms
i5 pastified by presenting histograms of sum square error (55E] B valee and réot mean square ammar [RMSE]L The results are also
compansd by training Artriicisl Meural Metwerks (ARNY, Training is-continued till Regresson (17 values are more than 089 and Mean
Squarad Error (MSE) tends 1o [, ensunng a cose refaliorship among e cotpuns and tacgsis The linfe-waie valle af ﬁC,_J ohiamad
..rsi’-_zall three msihods, sre Phﬂ:ﬂ. The &rraf fl'lEI.hSI‘h'l‘ﬂh ol the AN rrodsls show that the rln.:'q', dELE MITOSS Are SFIr'E'd'ﬂ within
a masonxbly pood range. It is oheereed that the dewationin the resul m not morethan 23 inany cise: Finally, the ANN predsciions

are presenied for nire peramsdne madals 1o coves 3 wide range of pessible cross-shaped bulldkings.

Heywoards

crass-plan, gall bullding, Artificiai Meura| Meowork (AMMN), Fast Fourier Transform IFFTL pressure ooaffldent. regresston

1 Imtrualucthon

With the advent of medern technelogy and searcity of
svailable lnid in the plobe. medern buildings are very
]l and also nov-conventionn] snd irregulonr in both plan
shape mnd elevation, Thits, il butldme: being smuscephi-
ble to lateral forces (Part-especially for the response of
across divecrion). msay vibrare in all the three directions
{x., %, #1 As the bulldwg leight morenses, wind becomes
the predominant latcral foree as the wind intensly nien-
sifies expouentally with the altude of the baiding
Ner ouly that, but wind-indnced responses depend sig-
niflenmly vpon the shape of the ntlding also. DifTerem
Imternational Stodards e providing  meidelines for
estimmting wind-indwced responses for regular (both in
plan aml elevation) shaped buildings, B non-comven-
tional, orregularly shoped structures demnnd guidance
from specinlized livernmre or wind mnonel smdy or CTD
approach, Overthe veurs, wind tunnel mode| experiments
nere conducted by the researchers o study localized

wind forces [1], experimental remibis of [7and [ shaped
buildiog in the plan [2). eceupani comiort undsr dvoamie
wind [3], the-effeer of size of receased and chamfered eor-
ners of fall buildmas [4], asvadynamic forces aud wind
pressure on varous noconventional confipurations [5].
presgure coefficiews on the walls of e buildinegs (€}
aned propose sirogate tidzls [8], the deviation of pres-
sure dispersal of tall square plan shiaped boildiog for vor
it wind arnoiths [7] so on aod so forth, To some ceses,
o cambination of wind nonoel study and mimenical smmo-
lation was also enrried out 1o demonstrate wind-Indoeed
responsss of ' simped 1o plan il bnlding meodel for 0°
as well a5 457 | €], mean pressure coefficient of "E' plan
shaped rall ludldizg [9]. Agatn muperical shulation rech-
pigues were adopted to study wind tempied inferference
charncterisnies [10). marbulent scalar finx for oear-ficld
scafiering around buildings [11], the variaiion ol exter-
pal pressure cosfiiciznts and force coefficients on 'Z' plan

Cite this srtiche asz Paul B Dahe, 3, L Prognoms of Windaerpied Mean Premare Costimens of Crosz-shaped Tall Bufdimgs Usong Avpfios Sewral
MNibasirk™. Merinds Tubginchoa Cuil Engiereanng, 64681, per 1231140 BN ot e or g /10 B30 B0 B (K17
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Ahstract

The present study condists of shupe opbimization el 8 rectangular plan shaged Lall building with horizontal limbs ender wind attack,
wihith wodld rmatrize thewind pressure on all the faces of the building maded simiilranaansly. Forthe purpess; the exfernal prassuira
coefficiontsan different faces of the builting (C,_) sre setected asThe obective lunch o, The pomition of Ehe | mibs ard the send mcidencs
anghe ars tamn @ design vanables, The design of scpeiment [DOF) & done using random sampling, The values of The ebjerrive
lunetsons am ohtemed by using Compuational Fasd Dyaamics methad . of simotased wind Mo ot sach demgn paiet The building
madal has & canstant plan ares 23500 mmd, The leagth andveloony scales-are aken a2 1:300and 15, respecivehy The resulls are used
to comsbruct the surrogate models of the objectve lunsotions using Pesponss Surface Approvimation misthad. The aptimization soedy
& dane uing the Multi-Objactne GeEmebic Alporthme The building skapes comesponding o the Pareto aptimal deasion yanables sm

shown The funchon values comesponding to the docmon vanables arm werified by fumher inrroducng a CFO saudy.

Keywords

tall buildirg, wind pressurc cocffinient, optimzation, mult-objecne genstic sgorithm, parsto-oaplimal solutons, Fecponss Soiface

A ppErocimiation

1 Introduction
Do ro the azsoctated nrricacy during wind-swrsenire tooer-
action i case of mll fexible butldines, stinple guasi-stanc
method of analyide & insnffeieor, Phvsicn] medalling
usimg a wind funnsl o mmerkal simulstion techoigqae =
thie recommmended memis of obtaining precie infonmarion
on Wind effects an tall buildings [1. 3] Numerical sinmls-
tiom can be carrizd out wsing eomputationnl fhuid dyoaoies
(CFD) under simulsted atmospheric bowndary layer (ABL),
For super tall buildings, the wimd s the predomimnt lat-
eral lond. There amses many flow siinations aod dyoamic
respotives when wind interacts with tall buildings.
Mimeover, if the il boilding iv banlt with unconven-
tiomal shapes of in ponsual locations, then wind beoomes
n phenomenon of hipgh complexity concerning the design
of tall buildings agninst the wind. The dynamie chorpeter-
isties of sl depeind on ey fctors, incloding the ouiel
alipe of o buildosg. Heuce wil losds on strociural fmmes
are caleulnted based on the elnstic responss of the whols
building against fuetiating wind foees. Globally the
buildiog codes do not meorporate the expected maxinmmm

wind speed for the life of the building. Meither the wimd
statilands cansider the Luigh locad suction, whichcmses the
first dmnage, So. mwodel analveis of mildings is reqgiviced 1o
el & morve in-depth imsight 1oro the wind-sirucrure phe-
pomenon. At preseut. wind uope] expedment amd vuamer-
ieal simnlndion nsinge comgnational Mud dyaaovies (CFDY)
nre the available research rools to enrsy our model analvsas
of tnll buifdings.

Resemnchers o the nren of wind engimesring have cos
ried ot soodies oo wind characreristics on @l stochues
using both expermieninl and pomerden] mwethods over (e
years. Kareem [3] illvsrsted the fhers of the imrerference
nnd proximiny effeets an the dyimnde respotse of prisinane
Lhaff Lodies: Liang er al. [4] sugpestsd stnparienl locm-
e Tor cifferenr wind rempied dynamne orgonal responses
through an auabyticel medel. Lo et al [5] confened e
restilts of an extensive wind-nmpel study on local wind
forces on isolased ] buldings based on e experimen-
tal oacone of nine squre wed veetapiular peodels [1:500].
Gomes ot ol [6] emmserated cxperimental outcomes of

Cliar this arthedu ax: Baid &, Daful 5 K "Shape Gpormeaion o Bedute Wind Pressiee on the Serlaces ol & Rectangudar Bulideg with Sonzontal Lerim®,
Berindna Poltechnica Cul Engmesering, IR0 byrpe aokecms g 1HD 151 1FRe § rllas



Hooghly Engineering & Technology College

Vivekananda Road, Pipulpati, Hooghly - 712103

: p._n-:--"?.
v

- ]

".!‘, International Research Journal of Engineering and Technology (IRJET)  e-ISSN: 2305-0056

L] Vil e Do Ississ: D4 gkl ZITEE

wwwirjernet

priSSN: 2395-0072

Renewable Solar Insolation as a Function of Distributed Energy
Generation in Microgrids at Indian Sub-continent :
An Economic Overview
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Abstract - The pool of green engineering s to design prodiocts
that will minfmize polfubion and improve the emvrenment.
Usimg solar energy s one way be grovide clean energ)y using
phatovoltale generators converting sunfight to electricity
directli. However e output of photoveftale genermtors it
wiarfable and depends on che muailable =olr insolowion,
tempermfure, ottached loods, efe fn oo microgeid with
renvwable erergy sources, wdl commitent (= one af the
chaltenging issues, due to the uncertrintier in forpoasting, the
realization of renewnbio energy gensration e sionificen il
devite from the forvorsted valae

For predictive generation pionning rhd instoifation copacity
of photaltale gererators, a stwdy based on il genscotion
chomeleritic emd trmjectory, ta delfermine e fnfTuenoe of He
fipgadeation parametery varlation o e transient stability of
the owiput of phofoveitole generotors (i distributed
generalion ax o component of microgrid is indispensable
Computition und clurockeristies of the moathl voriotion of
averaged solar inselotion of fndia (20.5937° N, 7TA9629" E)
wibly reppeet Lo arnal averaged insolatior and Minimum and
Mxirrmm Difference from Monthly Averaged Insolation [9)
incigent on g horfzontal surface (KWh/mefday) & wsed to
aasess e imigeet on the energy detinned fieetor afdistriiubed
energy resource, with its market economics.

Key Words: Solar insolation, SPV encrpy genomtion,
Transient stability, Indian Sub-continent, Demand
Factor, Energy market,

L INTRODUCTION

Henewable snergy technologies are having increasing
presence In eleciric power gystems around the world.
According ta the International Fnergy Apency forecast,
electvic power generation Trom renewabile energy sources
will nearly triple Irom 2000 to 2035, reaching 31% of the
world's tolal power generation, with hydro, wind and solar
renewnble power providing S0%, 25% and 750,
respectively, of the total renewable esnergy peneration by
2035. [1]

The Impact of renewable enerpy generation sources
Manning i twao-fold, as installed sources constraint and
rencwable energies nature. The intermittent pature of
renewable energy peneration can lead o insufficient

generafion and, hence, reliability issues, especially during
the islanded aperation.

Furthermore, microgrid planning kssubject o other extermal
uneertainties, such as long=term fhuctimations in renewable
energy reaching The reducton in Ioad predictability
introcduces higher uncertsinties in the power generation
scheduling Simitarly, the predictability of reneiwable energy
sources iz lower due to their smaller capacity in comparison
with utility-scale of solar farms.

In this context, solar photovoltaic energy generation is
experienced the fastest growing among all ypes of
remeweble technologies currently beimg investigated. Such
that, the mntegration of large solar energy parks in power
systemy will affect considerably the dynamic behavior of the
ayRtem, since sofar photovoltaic enerpy based generation
gystems and conventional systems with symchronous
generalors present Inherently  different dymambe
characterkstics.

Thiz is mportant to outline that in all thase research works,
the transient stability was assessed by abserving the
demad response be a continge ncy of the system, e, there
wias not uged any advanced tool to abtaln extra information
beyond a wvisimal observing erterlon of the translent
behavieur of the state varmbles, [2]

The study of trapsient stability in power systems is &
sipgnificant part of assessing  transmission  system
consistency. The traditionsl methodology to assess the
transient stability of 8 system after the ocourrence of a
diamirbanes conaiarz al slmulating the nonlinear dymamic
heliavion and analyzing the transient hehavior afthe syatem
state variables (angles and speed of generators, contrallers,
ete ). Thus, the trangdent sktahility analysis consists af
observing if the state variables of the disturbed system will
remain stable following & particniar contingency  [3].
Although this approach determines if the system i stable ar
not following & contingency, it does not have the capshility of
Identilying or sensing the eflect of the parameters into the
transient stability of the system [4].

I g Lo get move nformation aboul the system and ite
transient behavior following a solar insolation vargtion,
inchuding how the system parsmeters infloonce in the salar
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A comparative study on Cr{vi) removal by graphene oxide (GO) and functionalized reduced

graphene oxide (fRGO)

Spandan Ghosh®, Soumya Kantz Ray and Chanchal Majumdar®
Departmant of Civil Engineering, Indian Instiute of Englneering Sciences and Technalogy, Shibpur,

Howrah-711 103, West Bengal, Indila
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Effiyent malnly from melal processing industty containe toxic hesavalend chromum Is 3 major copcem. In tris study ©F e
maval was done by grephene oxide (GO} pod iton funchonalized reduced grapherie cxide [IRGE) ond b comparelive sludy
wae camad sut. A agquilibram pH 2, 1RGO glves more remdval han GG, For boll the materisls, Laagmulr sdsorption o
therm fit betior than Froundich issihemn. The adsorption capacities of GO and RGO are found to be (9.80 mg o7 rd [17.54
my g~} mepectnisly. Tha Langmuir adsarplion isoiherm conetants for 30 and 1RG0 (K ) are fourd to ba (32.007 and (24.03)
respecivaly, Dofh the malarmls follow pseuds-zecond order removal kinelics and R0 (0.07 g mg~" mer ) shows faster ro-
enaval rate thin GO (0,03'g ma=' mis-"). It wes found thal [IRGD) cen remave 1,77 iimes mose Cr¥ thun graghene omide
(G0, Tha matedal can remove 87 52% Cr% ot optenum pH of 2 ond ® IRGD dose of 163 mg00 ml. The method can be

used for trealing acidic chrome bath effluent efectivaly.

Keyeaords: Chromiom, comparalive study, adsarpbion. GO, RGO,

Intraduction

Chresmiuin poewrs miastly in the form of irivalent chromium
[Crim)] 2nd hexavalent chromium [CIE*] 1 the aguecs me-
dism. These two oxidation conditions of chromium have dis-
similar biokoglesl, chetnical and emaronmental properties”
CrB* s 500 thnes mare naxious than Cru)Z, Trivalent chio-
mium [Cr*'] s Insoluble 2nd this i also an 2esantisl micr
nuirient’, whereas hexavalent chrommum is highly toxic and
portabia in the environment which act as mutagone, carcing-
gens, leratogens?,

Chramium(in) is discharged mostly from industries such
as leather tanning. lubrcant, pesticides, texdila dyeing, min-
ing. and e-hcm:rplﬁting“. v third world countries the indus-
rial discharges are direcied towards different waler bodies
with differant level of eantamination. Mostly the discharge
from tanning indusiies contained chromiam enkanced tan-
ming process for s processing speed, greater stahility of ra-
sulting leather and kw cost Inleather tanning process leather
only takes wp B0-80%, of chramiurm 2nd the restis dischamged
into water which causes a serious envircamental problem?,
JSEPA has recammendad the vakua of chiramium s 0,1 ppm

In dhrinking waler®, Permissblz timit for &7 and &% in waste-
wezler are 5 mg L and 0.5 mg L respectively®8. Several
mathods kave bean budlt up for the removal of Cr¥™ such as
dlectro-chemical precipitation ', cyanide frestment, reverse
osmosis’2, ion exchangs'?"%, adsarpiion ™', Among these
methods, adsorption is mostly used because of its low cost
due i rageneralion of adsorbents which solves sludge dis-
posal problems 7720, The lubricant manufscture indusiry pro-
dused highly hydraphabic solution of waste fat reduced dis-
soive ouygen rapidly, Pesticids industry discharged recald-
fraet outcams that is nat bodegradable vary sasily, Texids
and electraplating indusiry produced heavy melal contamk-
nante those are mutats aqua et

Since the Innovation of buckyballs by ourl &orie &nd
smalay, & rapidly increasing new figkd, nenotechnology, was
developed®". Firstly, nanatechnology was used for medicing,
efecironics and bickechnology. But recently it is sean that i
is also benaficial in the case of water treatment®®
Manoparticles can show an amay of novel properdies, be-
cause of ts small size, which e raspencitde for devalapment
of new technology and improvement of axisting ona®,
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Interlining Cr{VI) remediation mechanism by a novel bacterium M
Pseudomonas brenneri isolated from coalmine wastewater T

Soumya Banerjee’, Biswajit Kamila', , Tamal Mandal”,

Gopinath Halder™

* Ixpanites iff Chrmiesd Bags & | bnrnse of ek i
® Depesmiwnn of Chesicd Eagg b ety H..urlr.t;ﬁ duila

" Dyparaya af I:hHrF.ll Eln. Tnlpwil'n'nwllu' Parisin, Peyiuly fndia
Ay af and Bkt 1, trer- i Y Unieenry, Alsileng; Mngiin

Sanghamitra Barman', SR, Joshi'

- Wenl enged. ndn

ARTICELE FNFD ABSTRAGT
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Abstract

Thee prdsant study ivestigates uptake of OV From synibetic msal solution by siuperheated sieun-acivaled bischar (SARC)
msice Tromm roots of Cefevasier evcdenta and synthietic Zeolie (ZRHA) prepaped Trom moee liusk nsh bader the infuence of
pll (1= ), ndsorbent dese (1= mga/L), imtial Cr Vi) concentealion (53— 190 mg/L). lemperatore (1553 “C). agitation
speed (10— 170 rpm for & contiet time of 30—1440 min, ZRHA and SABC wiere able (o remove metal jons from o stock
sobirticm al 90 and 110 mg/L of Criv D with o removal of 835, 895 and P85, respectively. Metal ion-udsorption onto zeolile
ZRHA followed wenodayer adsorpuion. whenss biochar SABC emgloved aniliitayer adsormlon. Kineric sindies snggesied
thaot adsorption of CrV1 ions could follow bodh physisorption aod chemiscrplion depending on the sdsorbeat wsed. The
Pww-cosmrpartroent oy mommie aded study revealed Co V) adliesion Goellowed o slow pluse of sdsarpdion which saggested
tmtpparticie diffusion o be a prominent rate-limiting Toctor loe both cees, The thermodynome study elainged that Co VT
adsorption wiss a temperamne dependent phenomenon. Instrumental stndies by TEM, SEM, EDX and FT-IR alzo advocated
their part on Cr(v1) romoval, Also, crystallinity of both the edsorbents was determined from eir XRED aonlysis. Thos. the
current sucy provnotes hoth ZRUA and SABC to be 3 promisinp adworbant for Cr VT removild from eontiminated aieoms
sodlutionm,

Heywords OV contwmnation - Adsorption - Zeolite - Activared Biochar - Dnrspacicte diffusion - Cost estimstion

Introduction

To cope up with the changing econormy. there hoas nlwiys
been a constant demand for minerals and an urge of con-
Bty supply of mw materids s e mtermetional market
(Mo et al, 300 45, This scenprbo thes hin fed to exhans-
uve mining worldwide (Colik amd Demirbay 2005) Amongs
wnrinus mining idusiries, conlimines ane copsrdenzed o be
a fatal sowrce of contaminants, since the efffuents are not
only enriched with suspended paricles and o higher level
of orpanic carbon, e, i1 is aléo augmenied with varioms
heavy metals, Hence, accomulmion of heasy metals i
meunling environmentsl orisis due to the difficulties which
eoncompdsses i deisnising i frogn coalnboe ¢ Bt mdxed
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saimler bockies l_l_,.'lm'l;p'-qi el al, 2010). Thewe are consideied to
b mvincible inhibitors 0 notural brodegradation prseosses,
since i interferes in the Aow ol neputic ecosystems (Hen
et nl. 2004, Lend, #inc, copper. mencury, chromionm efe. are
some of the concerning metal ions, whose onic concenta-
tiow s pradusily concentrating in i fzrent spheres of the
emviminmant and concurmently imparting detrimental effects
o Hving Dodbes (Ferdousa ot al. 20060 Axmng thise metal
ions; ehroaninm is frequenty found in-eifluents discharged
Irom the tannery, wool polishing. métaflurgy. minng, wexiile
intustrivs, glc

In nahsre, chromriem exists mainly as irivatlent Crlil and
hexavabent ©rY1 forms which possess cbe nucilly. biofoai-
cally sl envimonmentally dilferent chanwteristies (Sivaku-
mar 2016), Callly is on insoluble nnd lesser toxic form of
chromium which has been reported 1o be used up by varions
microgganisms ax lee elemen! (Owlsd et al, 2009, Buar-
moweski et al, 1971 O the other haml. CvTh s o sohible
and lethal Form of cheormum wihich can casily peneteate e
cell muerbrane and reanlis in detrimental symploms within
the heest, Toxie effects of TV have been found in animoks,
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Thermo-mechanical Analysis of a Crack in an Infinite
Functionally Graded Elastic Layer
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Abstract: This paper gims b develos & steady state thermoelstic salution for an infinite fnctionslly graded
Inver of finite thickoess with o cxoek in it lyiisg io e micldle of the lnyer and paonllel 10 e (bees of e layer

The facen of the layes are maintained o constant fempersinm of different mopusvde, The loyer suisers non
sujposed 1o be acted an by symmetrically applisd contentrated forees of magninde J—;, with respect o the cenire
af the conck. The appled concentrated force may be compresshve or trnsbs Inonatare. The probbem is o ved by
uzing inegml mmniform echnique. The solution of the problem ey been redused to the solution of o Cinchy
type sinpular dsregml équation, which requoires almercal reatment. Borh sosmslized themno-mechanisl sress
intensity factar { TMEIF ), thermal stress inressiry fictor { TSIF) ood the nocoa lized creclk openine digploeement
nrz detennined. Thesmal offeetand the efecs of mou-hamagenaiy pammeaies of tee graded mnterizl on varions
subjeets of physienl interest are shovwn graphically.

Kevwords and phrases! Fousier lnteprml russfiem. Singilar lalemal equntion. Stess-intenaiy felos

Drate of Submizsion: | 1-06-2019 Dage of pecepranee: 28-06-2019

L INTRODUCTION

Every solid material hns im own clemeoteristics in mspect of |t elnste behavior, densiny, parosiny,
thermal pnd electneal condusirny, magoetic pesmeabifity, and so one I sanerews siuwlions, s paricidar solid
does pot necassanly flfll all the critedn fora pamicular porpose. Foe exampls. acsospnes indusiry requines hight
materials with high streagih: the oer par of aspacs r.'.rlﬂ'I.I-:ld}r:rhnuIdht o ton-conductor of beat such that the
bear genecated due o fncuon dogs oot distach te intsnor pont made of bigh sreogth metal. I s difficadt o fexl
moterials with lpht weight bt high stesgth o high strenpth metal with seco hen! conductivity. These

ArT OVELCOME NE Presss usng mwo of mobe solids at o time to pefemoe a sew solsd whieh will fulfill

most of oir reguirements. Composite materinls. Gbre-retnfbreed mafedale and !'un::uunnily prniled matecialy
(FGM) are some of pewdy monufactured winterinds which ne dsid ol present in vetious neas of spplicstions
Two mliks sy A axl B wath specific propertizs are wmed to form a FGM in soch a wny that the compostion
gradimlly vary m space following o definite designed mile. This meaas thot 8l o potticoles poind o e mediam
the FGM shows {100 « %) % of A's propermy mnd x% of B's propery, (0 = % = 100), The iden s ortgioned in
Jupen in eady pan of the cighties i the last cenmey and bas bern found o be ey useful in r:ﬁp::t of
npplicntions in varions proas Dl recisting cormsivensss, coatrolling thenmal activity, mcressing srreagrh god
totghacss o mnlennls ste. FGRS hive alse seveml biomedical applications

Themmal loading on solkds has sagmificant effects in their after load behavior and so shoudd be deals with
withet pe. Az such, the smdy of thermeelastic pmblemes haz always been an impoant beoch in solid
mechanics'® In the desipn of & gmcnee In enpineecing field , covsilermble snestion an thermal sress is g
manaml mek, because many stanciwral consponents are stihjected o severe theroml boading which might cause.
significant thermal sresses in the components, especially around sy defert prezent in the solid. Themmal
stresses along with the stresses doe (o mechnoien | londings can give rise o stress coaceatmtion in ms arownd the
defect and can lead 10 comidemble damsge @ the strocre,

L Dtedmtiice. p.mhtu:lln relatsil 1o deferts disch iin cmels in sobds hove besn stisbied i detail o vanous
Kebnels of solid mmdium. Cmcls do @ solld mey be genernied due to sevensl reasons such o= uocenmintes i the
londing pmcess, compositioanl defects in omicmnks. mdesguacies n the design. deficiencics in CONETUCTOD O
mainteimnce of envivonmental condibass, and sevem! othen. Consequently. ilmos all grochses contiin emels,
either due 1o meaulneiicing delects ar due 1o innppropriate thermal or mechanical fonding, If proper att=ption o

Tafernatiomnal erganization of Scientific Research 24 | Page
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Performance and Exhaust Emission Analysis
of a Diesel Engine using Neat Diesel Oil and
Blends of Pongamia Pinata Methyl Ester
(PPME) with Neat Diesel Oil

Samir Ghosh', Dr. $.N, Chaundingy”
Ay, Prof Departnsent af Mechamcoal Eugi:n-ecrlug. Hoouhly Engmeering & Teclowology Coll=se, Vivekmimuda Koo,
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ABSTRACT: Compliance with the [Imdted odl reterves on the carth and governmenml regulations abowr the
environment o msst smission standaeds leads o the guest for fuels which are eco-friendly and safe for rhe uman
bsimzs. T i pow well esinblished that lower blends of hiodiesa]l nmd diese] works well in the existing engines withowm
oy modifications doe to the stmilaricy of the bio fuels 1o the diesel fuel. Expechmcnrs] investgatlon was carded our in
n_zinple exlindsr direct injection disss] engine filled with diesz] and blends produced with disssl Skl and Pongnmin
Pazantay imethiyd ester (PPME) in differen proportions suchas 0, 10, 20, 30, 40% and 10044 (BO, B10, B30, B30, B40 and
B100). The perfirmanes was evaluaied by rerms of fiel consmption, brake specific (el conssorpiion, brake thesial
efficiency and exhovst gas temperanwe (EGT) ar different Jond and exhmst emission characteristics were evalunted in
terms of  Invdiecarbon (HC), Carbou menoxide (CO), and oxides of Nitrogen (NOx), as different load and eompnred
with diesel fliel. The vestigation revealed that all the properties of PPME blends are higher {except enlorific valie)
than neat digsel. Lower caloric value of PPME bleuds is responsible for higler fusl consnngyion leading 1o reduction
of brake thermml and indicwied thermnl efficiency. Presence of higher cemne munber PPME hilends shows betver
combustion than oeat diesel. Heves anisdon of PPME blends shovws lower pollisants excepr NOx emission than pear
figsei

KEYWORDS: Biodicssl Ponpamin pitats methy]l ester. Performance, Emissjons Combustion. Blends, cctane
mamber,

L INTRODTUCTION

The most fundamental requirement for Imonnn existetce nto tse earth is the evergy. The world etergy demand s
highly increassd in few decadss and the use of thess energy resousces hins indredsed majer suvironuiemal impagt
Conventionnl enerpy sources. such a= coal. oil and nahwal sas, etc have limited reserves that are expected not to Inst for
long period Due to lmited resources of fezil fuels, ssing criede oil prices and the fncreasing concems for
sovivgniment, thers has bezn repeved foens on vepetabls ofls ad aniynal fams as an alvemative 1o petoleum fiels. The
search for aliemntive fuels which ars eco-frisndly and can be ussd as a substitme o conventional hydrocarbon bossd
fuels s in demand die 1o concems ahmn depletion of foszil fusl reserves and also prowing nwareness agninst global
warming [E]. Oue of the mwajor alternuntive fiiels which have been fotnd to be eco-frdendly is Modiesel. Bio-diese] is one
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ihest, chemsicals, saml agviculioral polbotems o, As 5 resab
leukspe cimvent hma over the safze of nalakr = press
e of menmre. Leaksge cwrrenl meveaser whoen kvl of
oo il it By oo o el ffaebiover sollape ol 2
particnlar imboor decremses. Flashover leads b0 lne mtagges
i otk irapmrson omd i vysbhom of 3 powas sy sl
netwiork Therohore, o sl sbossld be developed the will be
aihls 1o predid the hovel al’ comiaminaion of msaksior pooperdy
b avervimg Basbover as Lo ax posadiile.

Efficel of differcm oo on ootdeor insnlators is
et atel by ey seseatchers [ 2= 13 Foc candition mons
iwwimg af el apiivalend all depesdt dessiny (ESTHIL
mesluhis sl deposit denury l"ﬁml. leskoayre - oo
mEmElaring. iy redstvity @e the prime echnipes ssed
by sy rescarchers [ 31 (31 (7L [X). Iurnmﬁummh;
o i, leukizee oarmenl bs mest wilely stmshiod purrseter
[5L %] aned |12} Lenkzpr cormmi B wry mmch ohie fo
e et mfirmation ahost the sieface condsbion al o
polsed isminstor m 0 moech ompreheeve way ton oder
mothods smel in this repard leakage curress b muenthosed
mome of the most dynamic parameters [12). To fned ihe
imbwremt cherastonistic of eakige omrent wovadet stansdorn
71 speciral anabysis (MY, Foarier tramsform (K] Astibcisl
Nesral Netwoek [8], [9], phase angle appeoach [7] are being
wsend im mecent pust. Whike for prediction of Lakver wilaees
and unalyae of other sssocisiod characiorotios, obd harmwmsc
components (3%, ¥ 7% qie) of lmkose cumest provide
better mformanbion thus pesk valpe of leskage cumend [44, 5],
Momy pesearchirs hove comcharaed artincisl lest ol
inslators o controdled erorenments] condition wheee banisde
ity and beanpersire ure sijatabbe [T] |10, and [12] Aceord.
g o many rescaschens chanpe of sy lovels alfects the
lenkeepe cumunl odd larmeonic componises [3], (9 Humidiey
onerection Exctor W msefnd seiution for fosbover wlinge cale
culstion vr Basdwsver volinge prediciion b i is not spplicuble
for cabowlatiom of odd hermomss (3] (5] [§ L [12] therefore.
b determiine the warface polinton level af imarkabor theough
lenkape correnl method consegpencood miky s very cuscne
itial [, Bun diiferemst commives hove differemt exvimommental
inmdatioms with vanabde humsbiy snd ewperature. Even in o
cumntry or inoa paticnlar segion envinonmestsl conditiog is
ot coetsnl. So. Jeskupe corrent nmslysis for 2 sonwe contors
Imated dovalater may vary from cousiry W counkry owing o
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Removal of turbidity and E. cofi from surface water by electrocoagulation

and study of its economic feasibility
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Absirat:  Mawimum wurtagdity rorsoval el ®8% is:obtaines v creatmenl of raws surfEcc, waisr by sfectrooo
agulziion (ELC] syalem. Ay por Warld Hoalth Organlestion [WHO) the permissibic limil of fwrcidity 3t ool
9 NTU gan B¢ egrigved 8l a chargo loading WOL) of 18 Coulempd. al 8 pH wvalue of 125 FO lolloson by

plain sagimoniation and [dtration san romovs of 19% ol £ colf Irom e waeio

Bisinfeoiion of filtersgd wa.

tor @ doene by sodlum bypochio-lis solutien (2% svziebie chioring  The tomoizie (100%) romesal of £ ool
i pghisued at 3 crloring dose ol 28 mall, wilnin 3 min 0 corisct (iewe The reatmoal oash por Tijer of

waler eimetiod o oo By O 0FF por I6or
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Turiziehly cleclroceagulation. £ oo chiorinalion. disinfection.

I Introduction

Thie searcily of ootable water = one of The major
issues of the world Low cost and officienl water
traatment fchnology is Ingvitable for water |mdus
iries, spocially producing potablo water. This tech-
niolegy should De sustainstla. A sustainable system
is socially accoptacle. techonclonically feaseatle and
oconamically wianle  Any waier reatment fochngl
ogy Involves ramaoval of turbidity, color, adar, hoeyvy
metals or motalods nuiricnts. posticides. painogens
oto Suspended solids and colloids gre mainly re-
sponsible for furbidity in surface water’  Coaguls-
tian, floctulasion, sadimentation and Tiltration are
Ine basic comman anil aporalions used o rgmowe
eolliods- «ffectively. The charge charecteristics of
collaid may differ dopanding on hydrophoble (clay)
or hydrophilic colloids {profeins)”. Low cost water
freatrant lechaoiogy wilh srmall foalpeinl has beon
reporiod efficient romaval of lurbldity, orzganic and
pathoaens? 4. High quality water 1s (ha essential part

of modern (e ard his resource 18 becaming scane
vy TSt Fach, thedomand for watar 15 still aa (he
risg due 10 growing pogulation. The centralised wa-
tar frepiment system demang boge funding with
rifuirment af fand, power, chemicals and main:
fainance staffs. Thus drinking wator |s bocoming a
costly commoilily rapicly”

Metal salts (alum, forric salis otc.) aro added as
coagulant to nefrilize surfoce charges which sugse-
quently destatilizad colloidial particles®8 Tha pro
cess of coagdlation |5 basically combined Int sur
face cherpo neuiralizatian of paricles and floc for-
matlon defined as beidging the pariiches i called as
Flacculation™ Primary floc are formed by charge
meutrallzalion of anstabsill s paslicles are alsd called
coagulation Moo amd Floc enlarged by bridging arg
somatlmes lermed as socondory flocs®  The coagu-
lafing zgont, the pH of salution, the coagulant dos-
&2, lonle sirengih, the concentration of sclutlon &nd
the mature of tha organic campounds influcncad the
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Parametric optimization of delignification of rice straw through central
composite design approach towards application in grafting
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hmnms By 2078 Ermperatiive 20 150 U} on deh g Acstion were studied 16 4 snghe mode batch process,. The peocsss

parameteny were fuiiber optimized with Central compote desipn JUC0Y appooach of tesponse surface
methodology o Deslgn expert software. Delpelication of moe straws was obseryed o follvw goadranc

:E::::w equaion Andlyss of vaslasce (ANOVA) sudy suggested thse equatios oo be shgaificans for the process
Dellenite A il mager impany of sediim ydimmide conremyation on the dell gaiflcarion prosess Chan [eacti e time
Al TrEnent amnel pemper e, Thee o e gardmerric camditioos of def poifearng & afak conoenrniion F.50%,
Ogeimnigaliati TeatRE e TR min, and ractinn temperatie @6l T The sofnwaee puedicied SEnin eeramion oo
Ceannal somaoosibe desige COMITATRNE T (50 2.8 1V §. W B s it oK e i aram-ats oo wiard Bowurad] 0o Joe 7000 ningig. Ioarnennienea) Jial-
i ol ter doEEnifed Fes B o8 RN sl Sl Fe aibd eluinge 6 sifare Chomerny dod 1o
b i erateval Therelime, the dilegeaifed siee sbinw ehitscmi sadec opt o sed coinfifiom weis foodd ta

b appromiie Moy grafoog of polersos wiech iniproves oo oesilienos fe wailalsle deige.
i FUTH Prodyrriion i boating by Elsevier BY. onbseBall of Cairo Undveraty, This i dnapen sorevs rtkclis
wniher the O BY-MC-MD Soeme (e (rimaivoconmienm seg b Wy e bk

Tt roduction

kit Bogacel countiies moe Siraw 8 a comely feond agdcul-
tural by-product which & produced anrpually 10 Large guantities
Py ]ni!w uniles iespens By of Calio Lseeerain remmains vastly diderootifized (1) by bl anel in sther coontries,
- mﬂwﬂhflfﬂm- : . y . floe stmvs dre altematively used 25 precursor in paper and gl
i hi Tm?::‘m PAR MALLp Y timla e 2o i My i ! g inclustrivs. Althogh, tioe steaws aie Altcmathely ased s anlmal

Feligm, e o’ T 400 16 5 s 0 LTS GRISL
POOO- TR0 DIREE Mosliie nan deial iosiline by Flyeoes BY. ot laehall of Cas | bemin
This #a an: ppen dooers artiche uasdey the O BY.MC-ND Boewse {limps | non o s an plessso e m ol 400§




Hooghly Engineering & Technology College

Vivekananda Road, Pipulpati, Hooghly — 712103
(e

=N

Prare. Mutl, Adnd, Sei, Dnldia. Seat T Biol. Sci
PO 10, BT | |01 7056

@ CrowsMark

RESEARCH ARTICLE

Acid and Heavy Metal Tolerant Bacillus sp. from Rat-Hole Coal

Mines of Meghalaya, India

Augustine Lamin Ko-ol' - Soumyn Baperjee” - Gopinath Haldar® - Santa Bam Joshi’

Beceiveal, 30 May 30060/ Besuaads |1 danmars 2007 8 Accepred: § Moseds 3057

1 The Manonul Acoderw ol Scleces, ela 2017

Abstraet Coal i o mugjor mganal resouree of Moribesst
India and the indigenous process of conl mining koown ax
ral-hole miming resuls in the pumped mine water being
relesied 10 the nearby Lo and sairer hodivs comammaling
the e s destroying Ble forme due o acid mine drai-
nape. The prosent study ammed 1 imolating asid and metal
resbdint bucieria from the ral-hole coal mines 6 assess
their acid and metal olemance solated tao Baciline sp, with
goud tolermnce 1o ron, cadmiom aml chromiom which
grew well at pH 5 umd could remotn viable op ie pil 2
without any spgurent growth: Growth expgerimiems al pH
2~ andicated the failure of the wolates b prow amd pro-
duge gofony thoaigh they survived metsbolically vieble,
Howewer the mecubom obaimed from bmth coliuee ineu-
bated for 72 oot pH 2= produced distinet colonies wihien
Fllu.[r:ﬂ i vt 31 pH 5. Bacillus swhtilic strhs frrager-
asniin SK22 showed comparatively  higher  maxiimmm
iolerable coneenirabica (MTCT for ron |:||1|'r|11.:|r|M1r| iy
Beeciilng cereny SKA4. Bolh had the same MTC lor ol
caddmiwm gl chromiune The oo mbibiory con-
centration (MIC) and mesimom bicwerseidal concentraton
(MBCT war similar for ¢admium snd ¢hromivm for bath
e Bl sp. MIC ond MBC Tor ipon was higher in case
of Boeilluy subariliv subsp. ferpaesorns SK22 than that of
Bocilluy cereny SKE4E This higher nesistance o acidie pH
aned bigh meinl concentniiim mdicated their petential i be

L=l Soamti R ol
arEshi 2O iy ahmoo in

" Merohinkegy Laboratoey, Departineiel of Bedcchnslogy il
Hiraniormascs, Momh:Eaaern Bl Ilunruii:,-, Shillong,
Mephaluya TR, Indin

Bepmriment of Chemécal Enzineering, Masiomad Insiouts of
Toulumdingy, Danpapmr. West Bengal 713309, lndsa

Pubilishad onbie 32 Murch 1017

il cridsdides Tor bioremediation of eontamapabed soadl
wnd waler bochies alfecied by md-hobe puming aod acid mine
drinige.

Keywords Rot-hole muning - Ackd mine disinage
Bocallus sp, - Tolerance

Introduetion

The Jnintsi lills dintncts of Meghiluys is ongd of the major
coml producing disine of the state with an estimated coal
reserves of 4O million wanes. The mode of mining in the
mrel s unseientific rwl-bole nuning: 10s practeed by the
local populations who own the plots of lnd comuining
conl. Althoogh ¢oal miming has brought Bvelihsod w
penphe of the region, the activities bowever, hoae o dis-
abvantages in the Toon ol estensive  environmenisl
degradationn omd ceologmical disturhance an the area [ 1]
Deforestation, soil erosion. surlsce nmofl. caving in the
wmdergronmt ool polluion of land, air aod wiider o somes
al the |'rr|.|n|11||1r_n|. etivirnmental Tn1:|hFu1'|=. assncnated with
ear-bade coul mining [2]. Sinee the wrea receives rainiall
throughout the vear, the water bodies one badly al Teeted
by contmmimation from acid mine doaimge (AMD) orig-
nating Froen the mines wnd spedls, lewling to leaching of
heosvy metals. orgonic ennclment and siliing by coul nmd
il particles. Deterlorathon of watér gualily s olserv-
able in color of the water (hrownish 1o reddish ormnge).
fow pH ibeiween 2 wnd 43, high conductivity, high con-
cenfraticn ol sulpbate, bigh conlent of jron amd oo
hewvy metals, low dissolved oxypen and high BOD and
weidie  sullur-rich wastewaters, Duoe w beavy  mewnl
lesching w1 low pH, these waters usunlly pose an addi-
tionnl sk as they comain higher concentrations of metals
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Elucidation of ibuprofen uptake capability of raw and
steam activated biochar of Aegle marmelos shell:
Isotherm, kinetics, thermodynamics and cost

estimation
Brasenjil Chokroborly, Soumvo Boneriee. Sumil Kumar, Sutomu Sodhukhon, Gopingth Halder 2 5
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Abstract

The present study investigates the sorphion capabilities of raw and steam activated biochar derived fram
Avgle rmgrmelos (wood apple] shell in the removal of ibuprofen {(1BP; from agueous solution. The influence of
various parameters viz, infhial ibuprofen concentmation [ 1-45mgL™"), contact time {0.5-24 b temperature
{15-43"C}, adsorbent dosage (0.033-3.33gL '), pH (2-6) and agiation speed { 100~ 180rpm ) were
considered for ibuprofen sorption by wood 2pple Biochar [WABR) and wood applie steam activated biochar

"WACARY WAR sl WIASAR arhieved masimoem esmoacal A GO0 and 089 pacascrivels T spmoang cnbiarinm
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ORIGINAL ARTICLE

Elucidation of preferential elimination of Cr(VI) via bioinspired
adsorbents: a comparative assessment

Soumya Barrerjee’ - Sanghamitra Barman® - Goplnath Halder

Necedved: O Sepember 2017 ¢ Accepred: 10 Janusry 2019
& SpringerVerlag GmbH Germany, part of Springar Bature 3915

Abstract

The present study investigiies uptake of Cal VT from symibetic metdl sohutbon by superheaied steam-activimed heochar (SABC)
made from mots of Colfvcavio eseidesin and synthetic zeolite (ZRHA) prepared from rice bosk osh under the influcace of
pH =Tk adsorbent dose {1 100 mg/L ). initial Co(Y concentmtion | 5— 190 mg/L), lempeniture (15-55 “C), agitation
apend ( 100-170 rpm} for & contect time of 301440 min, ZRHA and SABC were able o remiove metal ions from o stock
sodution o 90 and 110 nigdL of CA VT with a removal of 85,895 ol 94.8%, respectively, Metal ion adrasepion dnio zenlite
ZRHA followsd monoloyer adsorption. whereas hiochar SABC employed multilayer adsorpiivn. Kinetic studies supp ested
thit aadsorptiomn of Criv) was coutd follow both plyssorpion and chemsorption depending s the adaprbenl wsed, The
two-compartment dynamic model stody revealéd Cn VI adliesion followed o sfow phase of adsorption which sozgested
intmparticle diffusion W be a promisenl mle-limiting [eoor foc both cascs. The Usermodypnimic study cluimed thit Cri'VE)
atvarption wies a lesiperature depepdent phenomenon, Instramentsl stidies by TEM. SEM. EDX and FT-1R alsoadvocated
thetir part on Cr{V1) removal, Adso, erystullivity of both the adsorbents was determined from their XRD analysis. Thus, the
current sisdy promotes both ZRHA amd 54 BC i be o promising adsorbens ior CriV D removal Trom contaminsied sguisoies
solution.

Keywords CriVI) contumination - Adsorption - Zeolite - Activaled biochar - Infraparticle diffusion - Cost estimation

Introduction wnter bixdies (Liang—gi et al. 2000). These are considenal o

be pvincible inhibitors in natornl bindeprodation processes,

To cope up with the chanping 2conomy. (here: has alwoys
been a constant demand for minerals and an usge of con-
tinsois supply of s materiils i the international market
(Micolas e1 al. 2 4), This scenario thus has led o exhis-
thve miming worldwide (Celik mml Bemirkas 2005). Among
variogs mining industries. conlmines are considered to be
a Faral sorie of contaminants, since the eMuents are not
only cariched with sispended particles and o higher level
of arganic carbon, efe., it i= also augmented with varions
heavy metals. Hence, nceomulition of heavy mistals is g
msmnting environmental crisss due (o the difficulties which
encinpieses i desonising i from coalmine e Muent mixed

= Oopinath Halder
gopinath_halder yshoo cods

Deparnmem of Chemical Enpiaecnng, Nativisd Tniise
of Techmolngy, Dargupor, West Benpal 7HEI00, linkio

Department of Chemival Engineering. Thepuar s
of Enginesring und Technalogy. Putlala, Pt likla

Pubimbed omfing: 1 Febsmury 2009

siee i interferes m the Aow of squoitic scosyvsiems (Ren
et all. 20091 Lead, 7ine, copper, merenry, chromimm ete, are
soime off the copcerning mielal fons, whose lonic conceflin-
tion is gradunlly concentrating in diffierent spheres of the
emwvimnment dmd concurrently imparting defrimental effecas
on living bodies (Ferdowse of al. 200 &) Among these metnl
inns, chrominm is frequently found in effivents discharged
from the tannery, woud polisting, metslliegy, maning. textile
indsines, =i,

Lo matipes, clipomnuit Xty muaaily s trivalent Ci(lT0) and
hexovalent CrW) forms which possess chenically, bialog-
cally and environmentally dillerent charicieristics {Sivaku-
mar 2006, Crilil) is mm insolubile aod lesser toxic Torm of
elromium which by been neported to be used up by varous
PucrnonTinisms as Tnwee element (Onvlad e al. 2006 Bar
nowwski et al. 1997), On the other hond, (V1) ks 8 soluble
and lethal form of chromsiem which can easily penctrate the
cell membrane and results in defrinsntal symptoms within
the hast. Toxie effects of Cr VI have heen foumd in anmals,
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directional activated biochar from sugarcane bagasse: Performance
evaluation and cost estimation

Prasenjit Chalkraborty, Sumona Shew, Soumya Banetjee, Gopinath Halder
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ARTICLEINIDO ABSTHRACT

Krpemnir Thr_ presee invmbignbon chempes (n-separiing Desposden (250 & pharmecentiond comipunnd fnes ijeos
|l fens serdmbin Wileil Wil teo Qilfcien stdivaied form of supnsane Mochar =s mborhem. Sifersnces in pinepiion
Sugamane higare anpechility of the supmeane bochor vere denvel after asiveisg (b swrleoe Both phosically and chmici By,
';""h:w"" Opoainml minditeny vz, il iagerolom concestmies {L=-50me /LY comoct dme (05-24h), iempemmre
b (150 5, adeneheen s [ROET-5 g/, H =T nrd it speed 1 00-75K rpm ) mern eomsiders] for both
1 i signm noitmied biocher (SPALY md chemionlly oetivabed  bisdue (SCAR) for sonpiive eliminntlon of R
ik AR Charncteriesrom ol the pdsiirlents wend ctrried et by scosming elecins microscepy (5EM) Faergy depenive
Tkl ¥y spertroneopy (EDXL FTAL speetroscopy and detessmisidion of mxa poind chnrge (pflpec). (50 shorpsion
mtitherm shiuly s ol bo folkow both Langmanr and Preursdlich isocherm. Uptske eapacits of REAR ond 5PAR
wene 1 351 mg/p nrd 1190 6 g repretivedy. The seming proces abeymd gamicn seond - ordey Kisetic mmbs]
in hath fthe cmes. [aoibenmic, sponispesus and (Emibes aubure of 18P aelhesion an G SCAS gl SPAR o
conlemed ham iheoelyigmic el Bxbiniotod ooy inciirred 1 prodocdon of the adserbenin wers fmnd 1o
bt charper el rewsa bilior study was adso valiclated los thetr usnge of maliple cpcio SPAR ond SCAN were abile
o remie B2 gl VI el dbsegprulen from ogeeous seution for o contact dme of 18 ond 12hs respeotivey,
Therefons, mgmrenn: bagamie derivinl nochar cehihitnd potemts] mle iwsmniy adwepive momoeeal of ieprifes
from it salmion
1, Intreddietion ankmol healeh

The glomny impacs of phenneceuticn] sutdve compoands {PAC) on
L the eitvl t ned o b health hove sabjocied 1o u.ppn‘hm-
sinn for the ressarehes [100] Nonesternddal ane inflemmatory drogs
IREAID) one mwest commanly e tvmoment or various disse oo
curring m both hamin ond animal [7]). Ibopeolen is one of the most
decialve and consisned KSAID trag warkdwide which is ideniefial in
remmonable smount & ofluent in several wastewaler teatment plant
[4]. Existenes of elevated [BP concentrotinns have beem found o b
around O, B50- 100 pgLin sccondanos v the bvestigation o reporbed
eardier 7,01, Carboxy and hydroxyl (buprofen are metabalites prodisct
of IBP dogroeation in agqoemo sfutiom regarded @ eonteminaied by
praducts whichi hos win undesimble effect on loman cenral pervous
symiem and alsp hos @ comulntive effect © chunges of sgquatic ecogabem
17 9] Hgnce, elimgmation of such phormooeitico] sncpios feom el
kT v b imporiang (6 order Lo misimive js counter - impact on

= Commespoading auhor,

Emoif noldress 110 i im [ Vinhior)

Seveml comventional method like sedimenmarion, focoulatnn, coa-
gulation we pet establishad e eomvenient wnd effective edmolagy
eliminate I due to i reasonable water solubility (21 mgsLl and high
moebdlity [100, Accordingly, ubolithon of such pharrmsceubicsl comn-
pound from waste watér have compefled for innovation in emedial
technodogies. Upgmaded inchndques lie electrodiemical degradotion
100, elpmssncirrmbiician [ ©2], sombloed sdvanesd] oddmion pro-
sesmes [101]), photedegmadation [14,15], vhrafilosion mombune [#1],
dapaation |61], michcoe aidrociesl weblaixly [60], nanoflbattia
[in], photo ferman =00 el sdsrption process his boen esphsed lor
yemuval of 1BP. Some degrsdation shidies of 18P kove aiso oopgndoed
as renment methodology to eliminate phomooemicods frm waler
besdle 107,000, Althowgh, the aforementoned techoigues have been
catnblished o be afficient but process charscterisrs Hke sipbicity,
inetpensive, lower selectivity antd comsistency have enlisted adsorption
o be mare accepeoble than scher soplilstested wehnologles |10 200,

Tecebanl 38 April 200H; Muceived tn fevised form 18 Judy T8 Accopied 7 Ausgmiar I01H
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FRICTIONLESS CONTACT BETWEEN A RIGID INDENTOR AND A
TRANSVERSELY ISOTROPIC FUNCTIONALLY GRADED LAYER
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Thin aticle j5 congermed with the stady ol Inctiondos contac: between 3 rigid puoch and o tmesyersely
isrirepie fometionnlls ermled luyer. The ripsd pumch i oesumed 9 be asially 1.:.||u|s.1ri... Wil i -'|||_'|||.h¢'d mi b
predsing the lver o on applial crovonizmced liend, The Inyer is restiig oo o dgid buse imd B gssumed 1o be
sulltinitly ik dn compatizon willy the smourt of indentation by e ogid pongh, T he praded layer & mistelad
a5 3 nom=homogenemas msdimm Thie nelotusship hetaeen the opphed lned P oed tlse conmet anem is obinmel by
sttvimyt the msthoermaticolly formnksiod problem chmoph essp the Hankel st o diTerom onder Sumerical
rsailes hve Beum pressisol (o Gsses te et of fanctonal prading of e meiliom sl the appliad load an ibe
sirews diskribution ia the ke ax welll s on the relaimnship betnen e opficd led omd the area of eoaioct

ey words: funcrionally graded mmerial, tronsversely mobmepee aediog, Hoke! i, contuct probiom
Freadhwabm intepral evpation,

I.  Introduction

When a deformable solid s prested onto another solid, then depending upon the nanwre and shapes of
the solids as well as on the intensite of the applied load, the sren of contugt between the solids chonges and
there oceurs o significantdy different distribution of stress withio and oaside of the comoct aren. The
determinaiion of the siresaes within wnd outside of the contact ares as well g5 the nelationship between the
applicd foad and contnct area dimension lus been e subject of study in solid mechanics for a long tme
which stmried throdgh the mitil investipation of Hertz [1] fn 1882, A change In the aren of contnct due in
compressive loading on two bedies in comtast depends birgely on the shapes of the bodies, Coninct aress muy
inoremse. deerease ond sometimes may oven remiin smtionane, Accordingly, contact problems have been
elimsifivd ns advancing (incrense of contact area), receding (decrease off contiet aesn) and stationary (coniagt
orea renmgining the samed, A seeond kind of clossification of contact problems, namely. frictional or
frictionfess contact problems. may also be mude based an the consideration of frictional force at the cantact

Tl i enmespeedene s dhodd e addtosed
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Gentisate-1,2-dioxygenase activity by an iron(Il)-phenanthroline
complex
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Abstract  In this work, we have synhesised ond coystallopraphicnlly chumctedzed n monomiclear ironddl)
vomples. [Feiphenka [{NOs b2 - 2Ha0 Ly i phen = 1, 10-phenanthraliney, Single crystil X-ray diffrac fion (SXRD)
nnalysis neveahed ol 1 erystallizes dn monoclinge system with P 1~ space proup. The lattice waler molecules
im 1 form a water-nitrate ¢ hster, (Ha00 (N2 throogi strong. H-bongding interwetion mediated v ivoni Ll
compHex in ® onigque binding motif sod provide sdd itional 2abifiny to the compuund in the sotid state, This onin
complex is able o cualy e the clewvage of wromatic C-C linkage of 2,5-dibydrocyviseneobe sekl (Contishe acid,
G i oxygen environmenl, The irond ) complex in the presence of two adquivislent of tricthylamine (Ergh)
Binds with CGA stoichimmeticolly in scetonitribe msdimn ot 25 °C Otwervitlon o GA-o-fren LMOT optical
Buis of 521 amd G089 nim supports 0 s gesersted iran-CA saduet in olation. This (0 sitn gemerded imo-GA
adduet repcts with moleculoroxygen ar the eite, £p, = 658 = 10 it~ in acetomitrile and ffords exclusively
2eoxo-khydnagy-lisptae 3 S-disnedioi: ocid, The inoorporstion of both the exyeen sloms of moleeilar oxypm
in the hio-mimicking activity of gentisae- | 2-dioxygenase by (s oo 10 -phemsnthooline complex remiin o
rare axample i scientific liteentre,

Keywords,  lronfliy phenastleline: N-my structure: pentisate-1.2-diokypese pething  bimimickine
Elemistey,

L. Introduction pratocatechuate, homoprotocatechuate, ydmgeinens,

gentisate or homogentisate (or their substituned deriv-

Irondll) complexes contmining N-donor [igands nol
cnly Belp 1o enrich molecular library but also bring
nonew source of bl o uived] different mechanis-
tic fone related o organic tmnsfommations in chemical
i blologlenl sciences, ™ Investigation of physlce-
chemical properties of [hese ironill] complexes |eads
i imporiont information to develop the science of lv-
ing world. Among the different organie transformfons
in chemical and biologicnl sciences. aembic degrd:-
tion of aromatic compounds by iron complexes remains
avery difficull challenge to the chiemisis, ™ Especially.
iron-based bio-models relevanl to iMporimnt microor-
gunisims In binchemistry provide significant |nsights
teiwaids aromntic fng -fssion of substrates like catechol,

“Fow comespomdence

tves). ™ 2 S-dibydroxybengoic seid, which is conv
monly known as Gentisic acid is o key intermediate in
nerobic bactedal pathways for the metabolism of o large
ober of womatie compounds, inchading anthrani-
tore. f-maphthol. 4-hydroty benzootes. favonones, sal-
leytate, efc, ™ Amwong these ammatic ring clenvige
eiidyimes, genlisate | 2-dioxygenase from Paeidariing-
trrcrer waffcviatoxidany BNI2 (P saficviatocidans)
appears o be most versatile since it (5 able 0 con-
vert o wide mnge of sobstituted salieviates with the
highesi order of enzymatic activities, """ The celi
wsing gentisate derives carbon and energy from direct
o indirect conversion of malevipyruvate 1o neetabo-
lites, ™ Dwring the Investigation of oxygen activatlon

Eleetronic' sipylenventerry amre ol The siealihe versing of fiy aetiele (ttpocdfaal g PO JOGTY 0 JOS0O-H] 8= 142540 comia diy

suppleme vty mesterind, winicls fx evvaifainle o onthoized ieer
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Abmtract. The mam objortiv of the paper & o sdy & meew epo of
shryctope mhamad e aliosd jewdo prosdoct strmdume s oelisenssmsl
Fiwmmmsninn mpnndindd. Sotee fesalls mvebving ihes strpctone e boon e
ta¥lEsloel. The exmsbompw ol ths L off wiruatune i slsen with el
I hee alsn boen shown (hat, evory Fiostein saaealohd sonn oot prod-
tark mnmeifalid womd T ther stamg ol th s wduivs] sealars ol = i Fureiein
mpmnfold = aoro, e wsnlohd = u aloees. prrncsiaet ool

5,0 200 SO
Koy wordds: Foedess mraoafold, guas Fostom msmbde; sligst geodet stroctuses
whiisst pormsivtitocd shrust o

t Imtroduction

Admeet presdnet struciure on s dilforemasbie edold were meestipabid f A G
Woller 5], Wilkmare |1, Yano :”—q |‘F! P REARTE 2 |‘|H An alussl prarscmbnel sl
b o e hifferentinhde mmaaifidd woas mtroadoeod e Salo (7 Tho straciare s eliscly
relatend Lo alisosd ombad stmctar (1] sod aliosst presdoct. straedoane. Eimsbetn o
Feabids Boowws wemy bmpaesrtmnn vt e Biommriinn misd soa-Rimmsnmnn Comoeisy. oy
of the: amtleors baie fnvestigniad oo Eletodn mesesifiolil ssqubpped with alimet grodict
nrnd alwst ovinpdey @opriane,

The portion of Quas Finstein manifolds srese during the sady of cmact soltiona of
the Finstrin field sguations s well s during considerntions of quasd-tombibeal byper-
aprfoer. For fnstane e, the Hobrrtsmn-Walker spacctitnes ate oprmed-Finstoin manilolds,
Mgy sailBesew invvsdigaien] diffotent properiios of Qe Finebiom menikeld (2. B, 5]
[ U Pl o] €20 Gluosly st rosfioend penymalized spassi-Finstioan mmaifok] smd
shwwsd (hal n Japmaa pmbsiics] bypererises of s Fuclebess space s 5 geaeerabized
qptiadi Fmetemn manifold. At the tie of ieestgastion oo «tnectenos oo mmotiobd=, the
i buewr feanpr] that oy Fitist otia ipadniledd iwdinsis sen slimosd '|1n1d|:|ri stmiebrren ol
simdlarly cvery guest Eipsson mnnifold sdmits an slngost paracontact surssore poo-
vidhinl thee manin o tlee smemmtanbon] sealmew oo J;Lppih'li '|.ﬂ_r i rowalis, nk the toie ol
vestigntion on grmemliced gueel Emetcis manifsld, the anthor el the impeortanoe
tes frivebees e new srictbore. pamesd e almost peesdo preduet sirnetnee,  This
paper b divided in four sections Adter inimdnction in seciion oo and defisitions in
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Abmiraciz In the host few decodes the nee of aliminbom and #s siloys hawve
incrensed fo i lhigh Bevel due 1o Ua Dght weight, comosion fesistancs and
exmesllent costabiling, 1 i5 well kmown il nest of the metel peds ase
e tectured by achinime In the em of modern monnfseniring CHC

baz beeame ons of thie mos competent, prosustivs and Sexible manofecmring
melhads, Thin diferesd conirling pumusters ke spindle speed, feed e,
depth of cur, inal geametry, ool material, coataor have igh infToemes au e
sitrface et of the nwehined product. Hence i this shody, the =ffect of thee
mpodant mschining pemoeters viz, entting speed. fed e amd degply oF cur
oo the surface nraghness {centre line avemae and t=n point h:-l[r__l:t m‘n@'\un:i.ﬂ
lsan beey investigated. The optimmm. combintion of teee pumiies s siso
Iweert leteirmined G single and malti ohjective fonction by hwo evolndi ooy
optimization methods (ABC and GA) snd compared,
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De-screening low resolution halftone printed
portrait images
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Abstrace—In this paper. one effective descreening method has
been proposed for reconstructing continuous Lone images from
the low screen resolution half-toned (HT) printed document im-
ages. This descreening method s much more useful for portraits,
enpraved, #nd old historic H'l' images where screen resolution and
dot-shape are important issues. Restructured fmage goality [or
descreening or inverse half-tone technigque (THT) greatly depends
on these parameters. Conventional THT pgenerally use high-
resolution dispersed-dot HT images, but screen, tonal frequency,
shape of halftone dots, and also removal of noise are nol seen in
broad observation. If even limited halftone patches are present in
the HT image or a limited number of HT images are available,
then these processes beenme very difficult or impossible o achieve
a pood accurate outeome. In this study, we have introduced an
improved descreening method or 1HT, considering those facts
and applied it to varfous low-resolution half-tone printed images
that are usually seen from ofTset, sereen, or lithographic printing.
LUsing two sequential processes, our proposed method converts a
low line-tone screen (o a continuous lone. A one-inverse hall-
toning alporithm has been proposed for the frst stage, and
bilaterul filtering and low-pass filtering techniques are osed for
murphological image decomposition in the second stage to focns
on extra smoothing and noise removal. Finally, the reconstrocied
images have been compared with the original images in terms
of standard image quality metries such as PSNR and SSIM.
This study also paints to the comparative analysis of THT For
different Tow-level screen resolution HT images. Our proposed
method achieved 0.84 SSIM on 50 Ipi HT portrait images.

Index Terms—Ilall-tone dot, Half<one Screen resolutions, bilat-
eral filtering, image quality metrices

[. INTRODUCTION

The modem techoology has completely revolutionized the
electronie  publishing industry. For digital publication, the
conversion of print decument to electronic format is very
essential. The lay out of print decument mainly consists
of two regions: one 15 lexl and another is graph (image).
Dhigdtization of the image s comparatively difficult task than
text porlion wansformation because HT images are used for
prinling purpase [1], [2].

In literature, various types ol inverse half toning or descreening
processes like Look-Up Table (LUT) Method for Tnverse Half
toning, [§]. Edge-Based Lookup Teble approach for Inverse
Half toning [7], Wavelel based Inverse Half toning [9], Fast
Inverse Half toning [14], [15] and s0 on are available for re-
construction of halltone images. The Efficiency of these above
mentioned inverse hall toning algorithms greatly depends on

979-5-3503-0663-T2H531.00 © 2023 [EEE
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exccution Hme and memory requirement. Moreover, during
transformation of the scan document image o the continuons
tone image, the guality of image degrades and textural aliasing
like moirA© patlern may appear. most of these work, low
frequency level HT images are not yel considered, In our previ-
ous research-works, signilicant amount of qualily improvement
has been achieved on specilied low fequency HT images but
if limited HT paiches present in samples then, that module
difficult to formed or can nol achieved signilicanl accuracy-
level [4].

The HT-dot shape is dependent on the prinling method or
the printing plate. The dot (order dithering technique) can
be elassified into two types: dispeérsed-dot order and cluster-
dot ordered [13]. In the first type, the less relevant dots for
representation (e.g., white pixels in @ dark area) are spread
out in an apparently random order, but the density is varied in
order to match the gray-level intensity of the original image
In the second type, geomelric shapes of differenl sizes are
used to create a pattern which is proportional 1o the gray-
level intensity of the original image. That is, the pixels of
the hinary image are clustered o creale a visoal sensation of
different ones. There are very less research work on inverse
half toming technique on cluster dot document images. In
industrial or commercial printing, varous types of half tone
technigues are used on print docoments and it vares in shape,
size and resolution or screen frequency according 1o picture,
print-technigues, substrate, manufacturing requirement or cost.
In printing techniques, different shapes of HT-daots like round
dots, elliptic dots, square dot ete. are vsed. Each dot type has
its own characteristics. For example, round dots are suitable
for light images, éspecially for skin tones, elliptical dots are
approprate for images with many objects and square dots are
best for detailed images, not recommended for skin fones,
One of the most fundamental decisions to be made when
preparing a photographic image for prnted reproduction iy
the choice of the proper HT screen frequency or lines per
inch (Ipi). The appropriate HT frequency depends on the paper
stock and type of press used for printing. Like, newspapers
commonly use 85 Ipi screens, Silk Screen printing vses around
40 Ipi. Textile printing vses 50 Ipi, Xerox or lithographic uses
5185 Ipi, whereas Magazines vse higher resolution screens,
such ag 133 lpi to 150 Ipi [12]. Different dot shapes and screan
resolulions provide variations in HT images [10], [11]. Tt is

T



