Hooghly Engineering & Technology College
Vivekananda Road, Pipulpati, Hooghly — 712103

e

e g,

R Nt R
= .| §

BOOKS & CONFERENCE PAPERS



DEM0BI2023, 23:37 A Smart Sysiam for Assassmant of Mentsl Health Using Explainable Al Apprasch | SpringarLink

SPRINGER LINK A Login

— Menu Q) search T cant

Frontiers

of ICT in Erontiers of ICT in Healthcare pp 251-263

Healthcare

Home > Frontiers of ICT in Healthcare > Conference paper

A Smart System for Assessment of
Mental Health Using Explainable AI
Approach

Sirshendu Hore &, Sinjini Banerjee & Tanmay

Bhattacharya

Conference paper | First Online: 25 April 2023

87 Accesses

Part of the Lecture Motes in Metworks and Systems book
series (LNNS,volume 519)

Abstract

Speech emotion recognition (SER) is a popular area
of research, and its presence has been observed in
various sectors including the smart healthcare
system. An SER-enabled smart health system may
facilitate the medical practitioners to improve the
diagnosis process, by incorporating patient mental
health. This is particularly vital in a
pandemic/adverse situation when people especially
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Abstract

The present chapter describes the uprising of the Indian smart cities in the last decade, along
with the generation and management of special types of solid wastes with reference to the
global scenario. The first few sections deal with the definition of a smart city, its relevance and
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Absiraci<The Ongoing demand of battery electric vehicle
(BEY) for green energy revolution suffers from limited driving
range and lack of charging stations as compared with traditional
vehicles. Driving range of electric vehicle (EV) can be increased
by reducing the peak power consumption which minimizes the
energy reguirement of BEV. The selection of electrical motor
for BEY also depends om the peak power consumption by the
motor to reach the maximum speed over a driving cycle. This
paper proposes different acceleration stralegies to reduce the
peak power consumplion for a 4 wheeler sedan which 18 being
operated with fixed gear on Indizn Driving Cycle (TDC) and
Highway Fuel Economy Test (HWFET) driving cycle. Parlicle
Swarm Optimization technigue (PS0) has been adopted to find
the minimum power requirement o reach optimal velocity.

Index Terms—EY, Driving cycle, Acceleration

. INTRODUCTION

With the aim of reducing greenhouse gas emission, conguer
the increase in international oil prices, and conservation of
conventional energy resources the footstep of world auto-
mohile market has been changed [1]. To accomplish the
requirement, antomakers of the world bave made effort (o build
up eco-friendly vehacles which use electric power replacing the
IC engine based wehicle powered by fossil fuel like gasoline,
petrolewm, and diesel. Most of the electric vehicle oses Li-
ion battery [2] technology for longer life of their vehicle.
The utmost problem 1o enforcement the eleciric vehicles is
limitations of operating range [3], [4] and immense charging
time [5], But in EV electric motors like induction motot,
permuanent magnel synchronous motor [6] are used 1w drive
the vehicle which may offer wida range of speed and torgue
variations [7]. 5o the transmission efficiency is improved as the
EV is operated with a fixed gear ratio [8] [9]. The maximum
speed can be reached with conventional four wheeler with
sequence of gear changes as per standard Tndian driving cycles
[10] [11} In our proposed work, a fixed gear four wheeler
sedan having the maximum speed of %0 km per hour and 42
km per hour operated on HWFET and IDC drving cycles
respectively has been considered, The maximum speed can
b attained by Eleciric Vehicles by chunging ils aceeleration
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e 1. Viehicle dynamics on inchocd road with air flow

smoathly in difTerent ways resulting minimum power reguire-
ment. Reduced peak power helps to select comparatively low
EW motor for same desire output resulting cost minimizanon.
Here, three different strategies of acceleration changes have
been proposed [or plane road and the road with ten degree
gradient. Particle Swarm Optimization technigue [12], [13] has
been applied for HWEET and 1DC Standard driving cyele] 14).
Simulation results and mathematical expressions are given to
validate the proposed lechnique of optimization.

1I. VEHICLE DYNAMICS

Proper modeling approach of various system paramelers is
essential to evaluate the performance of EV. Vehicle dynamics
is considered for the ealculations of required powear, speed,
torgue, and energy tequired while the vehicls is in motion,
The tractive force (Fr) required to keep a vehicle in motion
consists of aerodynamic drag (Fpp), rolling resistance force
{Fg), climbing force {Fi;} and accelerating force (Fli) as
shown in Fig. 1,

Fr=Fp+Fr+Fg+Fqa ()
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hﬂﬁﬂ“ﬁ““' of manufacturing is concerned with achieving good quality of a product taking less time maintaining
wconomy- High speed machining with coated carbide cutting tools can be used to provide good quality in c:mtln situations
(1. High production rate machining gives high MRR to have favourable chip formation, desired surface quality and also
reduces the culting force [2]. During dry tuming, performance of tool insert is analyzed [3]. Comparative analysis of tool
nserts performance of the newly developed Al-Mg,5i-Si composite [4]. This study uses SNMG-120408-1025 narrow

groove inserts to perform turning tests on Al-Mg,Si-Si composite specimen under dry condition.
Keywords: Machining, Turning, machinability, MMC, composite, Al-Mg:Si-Si Composite.

Esperim ental details

A 3-jaw chuck and revolving center is used to hold Al-

A 11kW NH-22 HMT lathe has been used in this experiment.
conditions can be found in Table | and

Mz.5i-5i workpiece. A detailed description of both the setup and experimental
Tahle 2.

Table 1: Experimental set up Table 2; Experimental Condition

Machine | Model: NI-.IIZ S Fed S T
Sy Mekkw: 1! Velocity (V) | mmfrev Cut (t) in
in m/min mm
100, 118, 160, | 0.06,0.08,0.1. | 3.0
202, 220 0.12,0.16
Workpiece | Dia -78mm, L — 165mm, Hardness— 113
YHN
Insert SNMG-120408-1025
{With chip breaking
groove)
Londition | Dry

Recent Trends and Future Direction in Production Engineering and Management: Vision 2030
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Characterization and Modeling of Viscoelastic Materials

Bangal,
Smitadhi Ganguly, Departimant of Mechanical Engineering, Hooghly Engineering and Technology College. Chinsurah, West BE0G
Indin
Arghya Mandi and Sumnata Meogy, Department of Machanical Engineerng, Jadavpur University., Kolkata, West Bengal. [ndia

A2 Elseanr livc, AR mights reseoved

Introduction

lar physical and

Vispoelastic nuatenials are msinky polymers or palymer composipes and are freguently e (o (hielr parkicu i
! F“";‘l'-""'rt'l.l which

dammping properties These mategals have charsetenistic thermal features. mechanical properties and vistoclastic o
can b vanied sigmificanily by aberiog e miciosirciune theough addition of nanopariicles Viscoclasth d-unpl!_'l:: 15 QLRI |.I-Iif1
wtly podymers and podymer mards composites which are termed as vincoelastic matenals, linear o ponlinear. The esponse t:]
wuch i matenial s o combination o lang term luid like viseous behavior and shor weem typical elastic behavior The auffness -1'"!
strenngihe ol elasoie mvatierialy i often detonstrated by o siress—steain curve, which i ohitaimed by applying a constant FLe ol srain
v bvar o shie el When sviscoelasiic maeriabs anve wsted and desonlbwed, o0 is pu-iﬂ-.:hlr {11 npplv A step stimin or siep siress in
i tathher than a constant Gt of stEin because the effect of time can then be isolated from any sor of nenlincanty Thic TERpAIHE
i 4 wtep strali b bermaed siiess eelaxation, amd i Fospnante 1o ) siep shiess is kavesam as crewp

Viscoelastic Materal Characterization

i cosinpdes pradiulios of viscoelasie materials is senshiive 1o changes o [eguency and femperatine Viscoelastic properties may be
clerermaned thwowgh dysamic restiog of mstenals ag discreen megeencies and emperaitures. Sinee 1 s irpasssibile W0 test @ vie-
coclantie material ot all combinations of fequency amd emperatine o paranetns relationship 18 developed from experimental
At we charsrenee the material ab all other combinations of frequency and  temperatore. This process: i wefered 10 as
churairizatian

Vxpermentally, one wies o chavaciense maseals by pedorming simple laboratary tests from which infurmation relevant i
actial comditions can be obtained. In the o of viscoelastic materals the most commonly periomed tests are crecp, Stness
velaxation, and dyvnamic (sinussidal) loading 1t 15 more difficalt o characterize viscorlastie matenals than other struciural
suateriate ke ety This is due 1o two facrors. Firstly when 4 typically viscoclastic matenial is dynamically foaded it s necessary 1o
measare botly the eocrgy sorage property (storage modulos) and enengy dissipation propenty’ (loss mwidilis ), even within its
Tieywear vangye Sevommdly bl storge meodulus ol loss modulus tend o vany significanmly with frevuency as well as lemperature,
Btk proldems ae adidressed by desonbing ile mechanical propenics of tie material in wrms of e frequency and temperituee
dependent comples modulis, whose real and comples parns are the storage modulus and foss modulus

e dhnamie mechanical anabyser (8A) 6 e general same given o an imstroment tha mechanically deforms a sample amd
piesisties e pespranse of the sample. The defarmation can be applied smusotdally, in a consta (or step) fashion or under 2 fixed
tate The tesponse (o the defarmation can be monitored asa funcion of lempertone or e, Same conumon expeniments employed
are the crevp and stres® relucation vests and frequency sweep et The fisst two experiments recond the response over time | oansieni
1t | wlsereas the thisd experiment seoords the response i dymamic Inading ever varying frequency (mite of delormatinn].

Siress Helaxalion Test

i o swress relaxation experiment, the polymer is subjected 1o a constant sirain an fime 2ero and the resultang steess (s measured as a
Tursction ol tirme The stess indtially spikes up and slowly decreases or pelaees. Inthe fdeal case, the wesponse can be represented as a
dashpet and spring in series. The displacement initially suretches e spring, resulting in the swess. Over time, the foree recedes as
the dashpor moves

Creap Test

Cieep is a progressive delormation of 2 miaterial under consiant stress. AL Lime zeto, we hang a weight to 1 viscoelastic jod, and
peverd it elongation as a functiom of time. Thus, the siress in the mod s a step function of ume, bot the soain is an inceas
function of tme, with the following chaceristlo AT

& Unrehexed saig, g Instantaneously afterwe hang the weight 1o the rod, the rod elongates by a cenain amoum The molecules
ate pot i a stnte of themmodynamic equilibrivm, and will move w atain a sae of equilibriom

o Relaxed striain, vy After some time, the molecules reach a new state of equilibrium. and the strain no longer changes with time.
This behavier isdifferent from any liquid, which will Row indefinitely under a consuant stress, :

® Relavation time, © The time needed for the md to change from tie old 1o the new state of equilibrium,

Encyciopedia ol Materials: Plasics and Polymess, Vohima 2 dob 10 V01GESTH-0-1 26208521 DUgR2
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Abstract

Assessment of the genuineness or trustworthiness of
a Tip-off is a challenging research area as it depends
on the mental state and perception of the Tip-off
providers. Thus, in the proposed work an attempt has
been made to help the Law Enforcement (LE)

personnel to assess the legitimacy of a Tip-off from a
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Role of algal-bacterial association
in combined wastewater
treatment and biohydrogen
generation: An overview on its
challenges and future
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22.1 Introduction

Urbanization and exploitation of natural resources is a parallel endeavor which cannot be
interrupted otherwise. In most of the cases this dual act had cost a lifetime and recovering
from the crisis was found to be more difficult. The major outcomes of such anthropogenic
acts are pollution which is now evident from the study reported on environmental health.
Apart from ecological contamination, these activities are also creating huge impact on natural
resources since most of them are depleting and can result in geographical makeover in near
future. A single source of waste discharge can spread gradually within the physical and
living communities of nature leading to deterioration of its quality. Thus, recent researches
are focusing more on deriving sustainable solutions which might overcome both degrading
environmental quality and depletion of natural resources like crude fuel.

22.2 Unscientific discharge of effluents: A serious environmental issue

Environmental pollution is an inescapable fact of today’s world whose adverse effect is
degrading the quality of life at a steady pace. This includes mostly the role of unwanted

Inesgraied Ervrmmentol Techrologiel for Waswewater Treament s 509 Copyright & 2022 Elevies loe. Al siglies resensed
Susatnahls Bevelgmeni
DO Bttt dhortorg 108 1O AR TE-0- 32891 | MO 000 LS5



Identification Tampering Image Using SIFT
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Abstraci—In recenl era, image tampering has become one of
the threatening security prohlems in dipital plotforms. There
are muny software’s mvadlable for Gmpering with an image that

depicts ag un original image, Some different mmpering echnigoes
are commonly wsed to hide important portions from am image or
ducument, one very common practice is copy=maove forgery thal is
quile impessible (o distinguish with an open eye, Authentications
f such images are an ardent resesrch sren in fmage processing
and compuier vision bl sl a dallenging problem. This paper
presents 3 method to identify image fnmpering that is based
on SIFT (Scale Tovorinnl Festure Tronsform) algorithm, SIFT
descriptor 5 used to extract keypoint features from the input
image amd & hierarchival clustering algorithun s vsed (o improve
the accuracy of identilying the tampered location, The exccution
time of otir propesed method is proportional o image resolution.
I ome portion of the image s copicd and pusted on multiple
locatinns on the sume Image, our propoesed meilod con identily
mich occurrences. Finally, Homography is used to show the
lampering poinis and their matchine,

Index Terms—iampering: SIFT: copy move forgery; clostering:

I INTRODUCTION

With expanding technological advancement digital image
takes a vital role for mamy applications. Al the same fime
digital image can be manipulated wsing dilferent lypes of
editing software, so, the probability of malicious changes on
th imnge has increased. AL present, imige lampering deleclion
method is more demanding in Digital Image Forensics (DIF),
crime investigation, harassment, eto. With the advancement in
image processing technofogy, this wechnigue is vsed w lind
oul the authenticity of a digital image. In the last one anc
half decade, DTF has gained more importance for analyzing
the digital images for its modificaion smomg the research
community [#]. There are different image editing software
lite Coral Draw, Photoshop by which one can copy any
portion from an image and paste on unother image and use
eotation and scaling for beder adjustment [1]. Tn copy-miove
image forgery, some important informaton could be hidden
[1] and the false image looks like the original image and
nobody can distinguish the diffescnces with open eye. Arca
wise tuplication is very common for image tampering, whene
a large portion of image pixel is copied and pasted cn another
location to hide unwanted object or contént i the onginal
image. In the fig. |[a] there was o erow on the elephant. Bul
the fig. 1[b] is a tampered image; here crow is omilled from

thie eriginal one, For this reason, digiwl image verification
becomes necessary for seeonly, Generilly two opproaches
have been used in digital image verification, first s active
approach and another one is passive approgch, Digitel Woter-
marking or digital signaturcs are normally invelved for sctive
approach, Bul, passive approach is divided inte three normal
calegaries like Image Splicing, Image Retouching, and Copy-
Pasie [1]. The Copy-Move image Forgery Detection (CMED)
is nol an easy task, becawse, (hal segment of image comes
from (he some image, so their chamctenistics like color and
lexture: pattems dre all compatible with the fest of the image,
Pussive CMFD experiments have been dane by block-hased
forgery detection methads |, hased on diserele cosing transform
(DCT) which was initially suggesied by Fridrich in 2003{2],
Tn this algorithm, the image is divided into overlupping blocks
of fived size amd scarched fov the maiching blocks, This
wssumption ig made by the choice of a Block, as it has
less than the maximum size of the Bloek, so computaticnal
cost becomes high, Popescy proposed a similar method |3
which psed principel componeni analysis (PCA) insiead of
DOT in 200414], The authors Weigi Luo and others proposed
o method 1o moke the similarity that way more robust by
calculating the component ratio for fealure vector matching.
Bul the main disadvantape Is highly distoried images with
the large smooth resion which cannot be detected. In [3],
Fxecution effort has been made to reduce fime. complexity
by applying DWT {discrete wavelel tmnsforms) in 2006[7).
Though these methods do mol work in compressed image
where time complexity is also high and it does not give bener
result for scaling, Hluminaton and rotational images. Key-
Paint based passive technigues (SIFT} have been used 1o detect
image tampering [8].

Patrick Miyishaka and others proposed digital image foren-
sics technique by wsing DoG (Difference of Gaussian) and
ORB (Oriented Fast and Rotated Bref) for Copy-Move De-
iection, This proposed technique shows somewhar better result
but this method was nol tobust, and needed more elfective
result, Umair A, Khan, Mumtiz A, Kalol, Zuhaib A. Shaikh,
Adnan A. Arain also proposed a Hybrd Techmique Tor Copy-
Move [mage Forgery Detection in 2018, Their proposed
technique has further detected multiple instunces of copy-
mave forgeries [11], but'stll there exists & pap of robuginess,
unigueness, and speed. During our work, il was found that
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15.1 Preface

Sustainability and progression of a modern human civilization requires profuse supply of
“raw materials.” Among this “raw material,” requirement of heavy metals is always high
due to its crucial application in industrialization. Unfortunately, this march of exploita-
tion of natural resources toward modernization and urbanization has resulted in [atality m
terms of quality of environment and its strata. Once, these metal ions are mined then they
will tend to pollute the natural resources until they are scientifically monitored. Various
investigations have reported that the rate of heavy metal-led environmental pollution is
steadily growing as their usage frequency is increasing gradually. Likely, in this parade of
resourcing heavy metals, chromium is considered as one of the major contaminants due to
its wide-ranging usage.

15.2 Chromium: An important or polluting heavy metal

15.2.1 Importance of chromium in human civilization

Chromium or ¢hroma (as derived [rom Greek) 1s a heavy metal whose use and oceur-
rence in nature is abundant. It is a transitional element as it can be seen in the periodic
table. It is also included in the refractory metal category because of its higher melting
point (1,772°C) than platinum. It is ranked 24th for its degree of abundance on earth
crust. Tt occurs in three stable isotopes viz., >*Cr, **Cr, and **Cr out of which *’Cr is
most abundant. In anthropogenic civilization, the use of chromium as an important heavy
metal can be dated back to 259-210 BCE where this was used for coating weapons and

The Forare of EMsend Treatment Prants: Biological Treatmient Sysleme
DOT: 1R IDIW ORI R0-0485 ] -0
Copyrigh € 2021 Elsevier Inc. All righis reserved. 24?
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Assessment of peak pressures and gust factors on surfaces of
'Z' shaped tall building under wind
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ABSTRACT

This study investigates variations in peak pressures among different faces of a 'Z' shaped building
model. Transient wind analysis is carried out, using numerical simulation technigue. Maximum
positive and minimum negative peak pressures for each face and the variation of gust factor (GF)
along the vertical centre line of different faces of the building corresponding to 0% and 90° wind angle
are presented. For the purpose, the CFD package of ANSYS-CFX is used. The length scale and velocity
scale is considered as 1:300 and 1:5, respectively.

Keywords: Tall building, Peak pressure, Gust Factor, Vortex shedding,

1. INTRODUCTION
Tall flexible buildings are susceptible to vibrate with high frequency under lateral load in

all the three directions (x, y and z) and shall be investigated to ascertain wind-induced
oscillations or excitations in along-wind and across-wind dircctions. For buildings and closed
structures with a height to minimum lateral dimension ratio of more than 5, or buildings and
structures whose natural frequency in the first mode is less than 1.0 Hz; shall be examined for
dynamic effects of wind (IS 875 (Part 3): 2015). Due to the complexity of the dynamic
responses, physical modelling of fluid-structure interactions and numerical simulation using
computational fluid dynamics (CFD) under simulated atmospheric boundary layer (ABL) are
the only feasible means of obtaining exact information on wind loads (CWE-92 and CWE 96).
Motions in the direction of the wind like buffeting are caused by fluctuating wind force
associated with gust. The excitation depends on gust energy available at the resonant

frequency. Again across-wind motions may be due to lateral gustiness of the wind, unsteady

! Corresponding author, E-mall: rajdippaul27@gmall.com

! E-mail: sujit_dalui@rediffmail.com

Indian Institute of Technology Kharagpur 1|FP
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Finding of the Probable Size and Location of
Distributed Generation in Unbalanced
Distribution System with Demand Uncertainty

Chandan Jana
Dept. of Elecirical Engeineering
Huwphly Enginesring and Techuology
{ollege
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Abstract—This work predicts the capacity of 2 solar plant (o
he installed in an unbalanced distribution system in accordance
with the transformation of energy. An optimal location of this
DG has been soggested using particle swarm  oplimization
technigue. IEEE 34 node test feeder, which is unbalanced and
raiial, has been considered to verify the method.

Kevwords—  Distributed  Generation,  particle  swarm

upiimization, Unbelerced disteibution system
Nomenclarure

o Index of nodes
| : Line inidex
f s Mumber of lings
1 : Efficiency ol distrbution system
Pisi o 5pot Joad w i npde

Py Uniform distribution of load along the line i—j,
Py Power conswmed by the system in k™ interval

Py o Ohmic loss in the " fine during k™ interval

L INTRODUCTION

In last few couple of decades, DG penetration
becomes a most emerging topic among the ufility companies
and researchers, Definition and intreduction of DG has been
mentioned in [1]. The merits of DG were elaborated in [2].
Different techniques have been supgested in different works
for its size and position. A simplified technique has been
suggested in [3]. Few such techniques have been used in [4],
[5] and [6]. An algorithm has been described in [8] to find
optimal position of DG, Besides, capacitor placement is
primary concemn in paper [9]. The authors in [11] have
proposad an optimal size and location with an assumption that
system is fully balanced. But, in this work exact system
configuration which iz unbalanced, has been considered. Al
present the position and capacity of DG are being analyzed
with some objectives,

Here, the load throughout the day has been divided inio
three major categories—normal load, peak load and off-peak

[STM: 978-1-T281-4283-8

Mousumi Jana Bala

Dep, of Elecirical Engineering
Meghnad Safa festitvie of Technology
Kolkata, [ndin
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Swapan Kumar Goswami
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Jadavpr Universiny
Kaolkata, India

load, Again, these time zones have been divided into fifteen-
minute intervals and active and reactive load demands in each
interval are obtained from mean value and standard deviation
of load demands in each time zone.

Load flow using backward and forward sweep method has
been done without any DG to obtain node voltages and line
losses for each interval and there from their mean values. Law
of conservation of enerizy helps to get probable capacity of DG,
An efficient optimization technique has been applied in finding
oul the suitsble site for DG installation. Finally, the same
method has beéen used to obtain same quantitizs wilh the
system having DG only, placed at the position so obtained and
results have been compared.

Problem Statement has been given in section T1. Section 171
describes line and foad model. Results, discwssion and
conclusions have been made in consequence sections

1. PROBLEM STATEMENT

Nowadays, deregulation in electricity market and
environmental concern motivale utility companies to install
renewable power plant. It requires to predict proper DG size
and its position in the distribution system,

The distribution svstem considered here are consisting of

Radial dismibutors  with  all
configurations

All possible ac loads

Concentrated and distributed tvpe of loads which
vary probabilistically
1. MODELING OF VARYING LOAD

For each time zone, active and reactive power in each
interval are randomly generated using Matlab funetion from
mean value and standard deviation of load demand as shown in
Fig.2.

A, Lowad modeling

Diatributed load in between two nodes are being halved and
connected at two respective nodes. Total load at any node is

Chandan |
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Abstract

Traditional meta-heuristic optimization algorithms,
such as the particle swarm optimization (PSO)
algorithm, genetic algorithm (GA), and bat
algorithm (BA) played a vital role to provide
impressive near to the optimum solutions for
linear/nonlinear complex problems in numerous
applications. Nevertheless, in some case, such
algorithms may suffer from becoming trapped in
local optima with long computational time for

convergence. Thus, in order to enhance a broader
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ABSTRACT

The wind effects on tall buildings are pretty complicated phenomena and needs a deep acuity as far as structural
safely and serviceability are concern. The present paper is focused on the study of wind induced responses on a
cross plan shaped tall building model w onderstand the effect of mbs over a tall bulding. A rectangular plan
shaped tzll building with two cqual limbs on opposite sides is taken as the parametric model, Computational Fluid
Drynamics (CFD) package of ANSYS CFX is used for analysis. The plan arca of the building is 22500 mm®and
the length scale is considered as 1:300. The external surface pressure coelficients at different faces for the model
is carried out for wind occurrence angle 0" to 180" with interval of 30°, Because of combination of pressure and
suction in windwand and leeward faces respectively, unsteady vortices are generated in the wake region. The flow
separation characteristics and the wake regions where vortices are penerated are evident from the wind flow
partern around the building, Forthermaore, Force coefficient along X direction 1s found to have the maximum value
for 180" wind angle and the same along ¥ direction is extreme al 90°,

Keywords Tall building, CFD, Cross-shape, Wind angle, Force coelficient, Pressure coeflicient.
1. INTRODUCTION

With advent of modern technology and scarcity of available land in the globe. modern buildings
are very tall and at the same time non-conventional and irregular in both plan shape and
elevation. Thus, tall buildings being very sensitive to lateral forces (Part-especially for response
of across direction), may vibrate in all the three directions (x, v. z). As the building height
increases, wind becomes the predominant lateral force as the wind intensity intensifies
exponentially with the altiade of the building. Not only that, wind-induced responses depend
significantly upon the shape of the building also. Hence, in this article, wind induced response
is compared for a parametric model to understand the effect of horizontal limb on a rectangular
building model. Different International Standards like IS: 875 (Part-3): 2015, AS-NZS:
1180:2011., ASCE-16 etc. are providing guidelines for estimating wind-induced responses for
regular (both in plan and elevation) shaped buildings, but non-conventional, irregular shaped
buildings demand guidance from special literature or wind tunnel study or CFD approach. Many
researchers all over the globe are focused on predicting wind-induced responses for such typical

tall buildings with various environmental conditions.

Irwin (2009) focused on determining and controlling the structural responses under dynamic
wind phenomenon for super tall buildings which require much more rationally modelled wind
engineering. Tominaga and Stathopoulos (2012) used Computational Flind Dynamics

technique to demonstrate turbulent scalar flux for near-field dispersion around buildings.

1
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Distributed Generation
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Abstraci—Here, in this worlk, firstly, the rating of a PY plant
a4 8 Distributed Generation has been determined based on the
law of conservation of energy. Secondly, a method for optimal
placement of the plant s proposed based on  intelligent
optimization technigue namely particle swarm optimization
(PS0). The searching of Eguivalent Lomd Centre in the
distribution system is considered to be the objective function for
obtaining the aptimal location of this DG, The proposed methods
have been applied to TEEE 34 Nodes Feeder System.

Heywords—  Distribited Generation,
opifmization, [EEE 34 Nedes Feeder System,

particle  swarm

Nemenelature
iy :Index of nodes
1 s Line index
n s Mumber of lines
1] : Efficiency of distribution svstem
Piyr i 5pol load at i* node

Py - Distributed load in the line connected berween i and |
niodes
P s Power delivered by grid during k" interval

P - Line boss in 1" line during k™ interval

. INTRODUCTION

Mowadays, integration of distributed generation (DG) n
the distribution system becomes most imporant topic of
interest among many researchers. Basic concept and its utility
has been discussed in [I]  Environmental concerns,
economical considerstion, technological advancements and
power system  deregulation are reasons behind this DG
penetration. The merits and demerits of using DG were
discussed in paper [2]. Penetration of DG in distribution
networks can lead to considerable reliability enhancement,
loss reduction and improvement of voltage profile, In order to
minimize line losses of power systems, it is important to
determine the location and size generation in the system. The
muthematical approaches on the optimum DO loestion are
seen in different works. In [3], analytical approach has been
given. [4] uses genetic algorithm and Hereford Ranch
algorithm, Fuzzy-CGA method were used m [3], tabu search
technique has been applied in paper [6], Order algorithm
method has been described in [7]. Authors in [8] developed an
algorithm 10 determine the near optimal. The location of
capacitor in difTerent type of analysis, is oblained by 203 rule

978-1-T2681-3694-3/19/531.00 E2018 |[EEE
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[9]. Even at present. the optimal location and sizing of
peneration has been continuously studied in order to achieve
different objectives. Herz, our whole work is summarized as
follows:

Lead Flow has been done on the existing Distribution
Svstem for three time zones—normal, peak and off-peak—
with Grid connected at extreme up-stream. Voltages of all
nodes and active and reactive losses are being noted.
Thereafter, efficiency and power supplied by grid have been
calculated. Size of the PV plant has been decided on the basis
of law of conservation of energy. Optimization technique
named PSO has been applied afier the objechive function, on
the basis of finding Equivalent Load Center, is being
formulated. It helps us determine the optimal position of DG
to be installed. Again the Load Flow has been done on the
same system with grid being disconnected and anly DG being
installed ar optimal position obtained. Finally the resulls are
being compared indicating improvements of some important
guantities for the case when DG is there in the system.

In the section [l, loads and distribution system have been
modeled. In section 117 test system has been shown. Next two
subsequent sections determine the rating of DG and its
oplimal position, respectively. In section VI results has been
presented and in section V1T conclusion has been drawn

II. MODELING OF UNBALANCED DISTRIBUTION
EYSTEM

The distribution system has been simulated using ETAP as
shown. Initially, node number | is taken as slack bus where
the grid is connected. Load flow using fast decouple method is
done for mean values of active and reactive loads for three
different time zones-- normal time zone, peak time zone and
off peak time zone

A Load modelling

If spot load at {" node be Py kW and distributed load
throughout the Tine be Py kW /meter as shown in Fig.1.
For the sale of simplicity, total distributed load is first made
half and then added with the spot load.

'ﬂl.md'r ;ﬁ':mdr

ML

IRIREREEIEIERLIE]
Diseitwred losd

Spit lead

Fig. 1 Dstributicon of load
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Chapter 22

A Shaft Finite Element for Analysis
of Viscoelastic Tapered and Hollow
Tapered Rotors

i@

Amit Bhowmick, Arghya Nandi, Sumanta Neogy
and Smitadhi Ganguly

22.1 Introduction

A load deformation characteristic of solid material is explained by Hooke’s law for
linear elastic material, where energy is stored when load is applied and released on
unloading without any energy dissipation. In presence of relative velocity
in-between fluid layers energy dissipates, where dissipated energy is directly pro-
portional to the rate of shear strain and shear stress is quantified by Newton’s law of
viscosity. In reality, solid materials not only store energy but also dissipate energy
on application of external load. In free vibration analysis of a damped- flexible rotor,
several models explaining both storing and dissipation of energy are used to
incorporate this energy dissipation, like two-, three- or four-element spring damper
model, Maxwell model, Maxwell-Wiechert model and Kelvin—Voigt model.

In the literature of vibration analysis of rotor-bearing system, several works have
been done using finile element approach. Finite element model for rotor-bearing
system considering Euler—Bemnoulli beam theory for taper and cylindrical shaft is
analysed by Nelson [1, 2]. Similarly, a comparative study on dynamic analysis of
rolor is done [4] in between Timoshenko and Euler-Bemoulli theory for different
slenderness ratio of rotor. These analyses are performed considering the shaft
material as elastic. In free vibration analysis, gyroscopic force makes natural fre-
quency to be dependent of spin speed and real part remains zero, but if damping is
present in material, then the real part becomes nonzero, and after certain spin speed,
this value becomes positive which makes system unstable. Hence, the study of rotor
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Department of Mechanical Engineering, Jadavpur University, Kolkata 700032, India
e-mail: amitbhowmick555 @pmail.com
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Qualitative Analysis of Contamination Severity between NaCl
and CuSQ; for Outdoor Insulator

Sanmoy Chakraborty, Sanjoy Podder, Suhas Deb
Department of Electrical Engineering
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Abstraci—This paper presenis a new erilerfon for insulator
flashover condition prediction based om percentage 5" to 30
harmonic component, These harmonics are extracted from
leakage current of insulator employing FPT. In this contet, 2
threshald limil of this ratioc has heen mentioned. To investipute
experimentally, leakage current of an 11 kY glass dise insulator
(eoniaminaied at three different levels) has been recorded ai
different applicd voltages. For contsmination purpose two
different types of salt are (aken a8 contnminanis, one is NaCl and
pither i3 CaS0y. Above mentioned ratio hay been calenlated for
hath types of contamination separately and compared. Hesults
show that contumination due to NaCl is more severe than that of
CaS0,

Keywerds— Lenkase currew, imswlmors, ESDD, FFT,
Mnmidity, NeCl, CuSO,

L INTROBUCTION

Insulator is one of the key components of modem day
power sysiem. Aboul 70% of line outages ocour due to
contamination  flashover of insulator [1] Most of the
transmisston line insulators remain exposed lo various
atmospheric stales al distinel geographic areas. So, insulators
et contaminated casily. Paper [2] reports that, contaminants
at dry condition do not create any surface  activity.
Contaminants in presence of moisture form a conducting layer
over the surface of insulator. Hence, leakage current starls in
flow, Density of leakage corrent is nor-uniform due to
unequal wetting of insulator surface. In this regard. hoge
current density comes in sight at some portion of insulator
which subsequently gives rise lo localized heating, This
heating effect leads towards partial evaporation of moisture to
those places. As a result dry band region appears on the
insulater surface. Formation of dry band interrupts the flow of
leakage corrent. It is reported in [2] that, voltage stress across
thi= dry band grows up to a very huge value which is enough
to cause breakdown in the form of are, These arcing
phenomena may leads towards 8 complete flashover [3-10],
unless pet checked in proper tme Therefore, condition
monitoring  of insulator is wvery much essential for

uninterrupted power supply.

Existing literatures reveal that, estimation of equivalent
sall deposil density (ESDD), non-soluble deposit density
(NSDD), are the most commonly applied techniques to
gscertain the pollution severity for any kind of insulators [3-3].
Howewver, these methods are time consuming and difficult to
automale [6), Considering the limitation of above mentioned

O7E-1-5386-8656-0/18/831.00 ©2018 IEEE
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method, researchers have focused on analyzing the leakage
curtent for dingnosis of insulator surface condition. Tn this
context, analysis of lower order harmonic contents is very
much helpful 1o extract needful information about the surface
condition of insulater [7-B]. 1t is mentioned in [7] that,
percentage ratio of 5" (o 3 harmonic component is a very
important indicating parameter for the contamination level of
insulator. Threshold limit of this mtio of 15 also heen
mentioned in |7].

This proposed technique is & suitzble way oul bowards
predicting the probable flashover condition. In this regard, an
Il kY zlass dise insulator has been tested with two different
salts as contaminants (MaCl and CuSO:) at three different
contamination levels. For each contamination  lewel,
percentage 3 to 3 harmonic component ratio has been
calculated and compared berween two types of pollutanis,
From the result, authors have tried 1o predict whether NaCl
contamination s more  severe  than  that  of CuS0,
contamination ar vice-versa. The proposed technique has been
checked several times to investigate its electiveness. All the
necessary experiments carried oot here follow 1EC 60307
standard.

1. SeTUP

A 1KV glass dise insolator  has boen wiilized for
laboratory  test purpose, Various characteristics of glass
msulator are presented in table | A test set up has been
organized in lahoratory according to 1EC 60307 standards|4].
Diagram of test set up is given in fig 2. Testing transtormer of
rating 150 kYA, 500kV250 V, single phase 30 Hz is used for
applying voltage to the conductor [2]. Transformer output
voltage s fed to the insulater via 8 series connected protective
resistance of rating 180 kL. Earth link of the  above
mentioned insulator is connected by & 10 k@ resistor which
works as a current shunt, connected parallel to the measuring
device [2]. Polential drop across current shunl has been
caleulated from mieasuring device, and the leskage current
passing by the shunt is measured from there [2]. Protection
due 1o overvoltage condition 15 requiresd 1o avert any hamm
thal may happen in measuring instruments owing o any
collapse in the system |2]. Had resistance for protection been
attached 1o secondary of the transformer gets harmed owing to
any accidental case at the time of flashover, the potential drop
agoross 10 k0 resistor will build up to a very huge magnitude
[2]. At this condition protection for voltage surge stars to
operate and guards both data recording instruments and CRO
i2].

Suhs’ piek
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ABSTRACT

The present paper is focused on the study to understand effects of position of limb on the
behavior of various surfaces of an 'L’ plan shaped tall building under varying wind direction.
Here a model with slightly different position of the limb has been considered and analyzed by
numerical simulation to comprehend effects ol position of limb on rectangular building models.
The analysis has been carried out using CFD (Computational Fluid Dynamics) package of
ANSYS. The length scale is taken as 1:300. Force coefficients both in along and across wind
direction as well as the external surface pressure coefficients for different faces of the object
building are determined and listed for wind incidence angle 0° to 330° with increment of 30",
The wind {low pattern around the building showing flow separation characteristics and vortices
are presenled. The nature of deviation of external pressure coefficients along height of the
building for different wind angle of attack are presented. Unsteady vortices are generated in
the wake region due to combination of positive and negative pressure in windward and leeward
faces respectively.

Key Weords: Tall building, CFD, Wind effect, Wind angle, Farce coefficient, Pressure
coefficient.

INTRODUCTION

As building structures are cantilever structures, there is generation of base moment whenever
it is under lateral load. The magnitude of the moment increases considerably with slenderness
because the moment is proportional to the square of the height of building just like a cantilever
beam under varying load. Because of the scarcity of land these days, vertical construction is
given due importance and the buildings are going much higher than before making them highly
susceptible under horizontal loading like wind load. In addition to this, if the plan of the
building is unconventional then wind analysis is a task of great complexity because of the many
flow situations arising from the interaction of wind with structures. There are several different
phenomena giving rise to dynamic response of tall structures under wind hike buffeting, vortex
shedding, galloping and {lutter. Simple quasi-static analysis of wind loading, which is globally
applied to design of low to medium-rise structures, can be unacceptably conservative for design
of very tall buildings. At present, wind tunnel model experiment and numerical simulation
using computational fluid dynamics (CFD) are the available research tools to get deeper insight
to the behavior of gigantic structures subjected to turbulent wind load.
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Capacity Estimation of Indian Multilane Highway By Calibrating Driver’s

Behavior Parameters
Tanumoy Ghosh', Sudip Kumar Roy™ ", Subhamay Gangopadhyay’

ABSTRACT

The heterogeneous traffic conditions with non-lane based traffic flow can be best evaluated by simulation
of traffic, The present study uses VISSIM to simulate the mixed traffic of Indian multilane highways as it
is a time increment based multi-modal simulation software. The psycho-physical behavior of drivers is
considered in the present study because the driver performs an action when a threshold is reached to its
boundary, and is expressed as the function of speed differences and distances between the vehicles. The
calibration by several dimensions is done on car following model that has been modified by Wiedemann in
VISSIM. The driver of a vehicle in VISSIM congiders the leading vehicles and vehicles on adjoining lanes.
Thus Hysteresis plots of relative speed against relative distance are made for aggregated leader and follower
vizhicles based on follower vehicular category to get the calibrated coefficient of correlalion parameters
(CC) used in VISSIM. A new simulation model with calibrated CC parameters is made to get a more
realistic capacity estimate of multilane highway in Indian conditions.

Keywords: Heterogeneous, Simulation, VISSIM, Hysteresis, Capacity.

1. INTRODUCTION

The road network is comsidered to be very much crueial in the socio-economic expansion of any nation,
particularly for developing nation like India India along with many other developing countries is
extensively involved in expanding their road network for building a better transportation and logistics
system. India has one of the prevalent road set-up in the world [1], spread across in diverse conditions of
roadway, traffic and weather. The rate of traffic flow growth is considered six to eight percent per annum
and it is further expected to increase in near future, while the increase in road length is less than two percent
resulfing in rigorous obstruction taking place in every essential highway within the nation. The traffic flow
demand is growing rapidly and soon it would be in the form of overcrowding of motorized and non-
motorized vehicles on roadway networks, Significant increase in vehicular traffic volume on these roads is
alarming to adopt special measures and to set priorities for improving current status of roadway system.
India has been involved in the roadway capacity amplification through planning and implementing new
multilane highway projects for providing better accessibility, safety and service to the native people.
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Analyzing Social Trend Towards Girl )
Child in India: A Machine s
Intelligence-Based Approach

Sirshendu Hore and Tanmay Bhattacharya

Abstract In India, feticide or sex-selective abortion is the main reason for the sharp
drop in the Child Sex Ratio (CSR). To remove this type of sick mindset from the
society and to empower women by proper education, the Government of India has
launched a social consciousness program under the banner “Beti Bachao Beti Padhao
(BBBP)" when translated stand as “save girl child, educate her”, in the year 2013.
It has been observed that, nowadays, rescarchers are using the power of Natural
Language Processing (NLP) to analyze the opinion or suggestions posted on social
media. In the proposed work, the opinion expressed by various people on Twitter for
a certain period of time has been taken up for analysis. Machine intelligence has been
used to classify the opinion. In the current work, instead of binary classification, a
multi-class sentiment classification has been introduced. To achieve the objective of
the proposed work, four popular classifiers of machine intelligence domain have been
used. Accuracy and Kappa statistics has been employed to measure the performance
of the proposed model.

Keywords Natural language processing - Sentiment analysis
Sentiment polarity categorization + Social media - Twitter

1 Introduction

In Asia, the female sex ratio is declining on a frightening level and India is at the
top of this decreasing ratio. The 2011 census of India suggests that, the sex ratio
of children aged between 0 and 6 were 945 girls per 1000 boys in 1961. Now the
ratio has dropped from 945 to 918 girls per 1000 boys. Although we are living in
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