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Design of a CPW-Fed Microstrip g
Elliptical Patch UWB Range Antenna G
for 5G Communication Application

Abhishek Kumar, Garima Jain, Suraj, Prakbar Jindal, Vishwas Mishra,
and Shyam Aliashe

Abstract These day, due to tremendous growlh of wireless cormmunication and the
need for higher data transfor rates and portable and compact devices, the need for
antenna with a simple design, small size, reliable radiation pattern while retaining an
incredibly large frequency spectrum is on high demand. However, Ultra-Wide Band
(UWB) antenna design is particularly challenging for portable devices, Neverthe-
less, UWB antenna design faces several challenges especially for portable devices,
containing the UWB quality of impedance matching, small antenna size, constant
proup delay, radiation stability, and low production costs, ete., for consumer usage.
Because of their low profile, broad impedance bandwidth and compact design, case
of fabrication, ete. Today, Ultra-Wide-Band antennas {UWB) have been annlyzed and
their features explored in the future wireless communicalion of the fifth generation
(5G). The antennas are called planned and the scale should be minimal, so that the
geometry in lhe 3G candidate frequency bands will be properly optimized to operate
within an ultra-wide lrequency band, Microstrip antenna are very suceessful candi-
dates for wireless communication systeins, In this research paper, by using UWB
Application, we proposed a novel concept design and study of a coplanar wave guide
(CPW) fed UWR for 5G. Our proposed patch antenna is elliptical in shape that offers
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In this research paper, inflation of circolar membrane bounded ac periphery has been analysed. Using an
appropriate busd ary candition, inflation problem has been reduced to a setof three 15t avdinary DE (dif-
farencial equation). Hyper-elastic materal which has been taken for inflation in this paper is Moomey
Rivlin hyper-clastic Materind, The cffect of change of material mandel o on pressure at diffecent principal
styeteh patin ', and prindipal stress with radial enosdinate 't has been shoem, How the change of mate-
- rial oded plays an important role for fnflation of hyper-clastic material has been studied in this paper,
£ 2000 Elsevier Lod. All cights ceserved.

selection and ol the sclentific commitcee af the 10th Intermatienal Conferapce of Matenals Processing and

1. Introduction

Due to numerous advantages, hyper=elastic membrape struc-
tures are widely used in space applications (thermal shicld), aechi-
tecture and civil structure (air supported struceures that can be
secn io [G]), mechanical engineering {airbags) and medical engi-
necring {stent expansion in balleon angiography). Hyper-elastic
is just the name that is given for elastic materials and usually we
refer Lo them wiuen they uindergo 1arge deformations as mentioned
in [1]. As e know in elastic materiale = Ex, this Imear elaztic rule
iswalid for all metals, whether i 15 steel, copper or aluminium etc.
Here valur of E changes from one material to another. 5o in cage of
hyper-elastic materiat we hawe strain eneegy function i (hat varies
For different hyper-clastic material as mentioned in {7]. Many stud-
ies are donc en ioflation of hyper-elastic macerial with differcnt
goametrics of membrane that can be seen in {4.2], inflated men-
branc behavior wlhen comes in contact with diffeeent eigid geome-
tries can be seen im [3,8], inflated membrane in contact with rigid
geometry s also related with thermoforming in [5) and effect of
pre-stretch an complete screcching after inflation is shown in [5).

Inftation of yper-elastic material of diffecest geoinetty and in
contact with different cizid geometry 15 studied well with taking
a pacticular value of matevial madel, All stodies Bl now were
focused on deformation after inflation with or without external
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contact with rigid bodies and in pre-stretch condition but the effect
an inflating pressure wich higher value of material model at differ-
ent prineipal stretch racin ‘A, and principal stress with radial coor-
dlnate 't is not vet cxamincd. To understand basic of hyper—clastic
materizl we should know that material to be elaskic, (8 to say that
material dissipate encrgy. [issipation to he consisting of two forms

P and Pwhere T is Pigla-Kircholl stress. Here we introduce o which
i5 Helmhaltz free cnergy called a5 strain enecgy,

D={P:F- (n

[f e remmove all the chermal termis we will find this term should
be greater tham or equal to zero. Then there |5 no dissipstion of
cncroy which means that process is completcly roversible.

D= (P:F= =0 (2
uris the fumetion of deformation (F), so Eg. (2] can be writben as
p.F-2A.F=q
(-2} F=0

This (Eq, (37 leads ws to i important relacionship which can be
written as

(3]

Wi n
F F II':._‘;_I-L-I ;4.‘I

aner.-d[ng_s. hktps:/jdoiorg1 010165 matpr. 2020,02.534

Please elfe this article as: 27 Suraj, A Koniag, B Peasad el al; Effect of'change oE material model in Moooey Biviln yne




2018 Internaional Cunference nn Comymrting, Power and Communication Technelogivs frLIC0N)

Girfgortas Unlfversiiy, (Sremter Wejdo, L'P, Indio, Sep 28-24. 2018

Electric Power Generation from Piezoelectric
System under Several Configurations
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Abstrace—The eneryy yvield of the plezoclectric system s
reduced during partlal vibration, The systens has deterloraced
performance durilng partial vibration condition, Several
conditions are responmsible for the losscs doring  partial
vibratien condition. These losses are depending on (he pativrn
of vibration, confipuration of system ond the physiezi locatlon
ol ihe pardally vibreated modoles {n the sysiem. In this paper,
several methods are preseobed to confipare the system so thok
the peneration uoder puriiul vibration condition is improved,
Io this wpproach, the plezodlecirle sysiem s connecied to
varfots patterns bt hinprove the gverall penerntiyn from the
system during various vibroilen conditens.

Keyseards—piozaaleciric
vibration

gpstem;  configuyation; pormoel

I, INTRODUCTION

The requiretnent of encrry is keep prowing with tie but
the conventional energy resources ane depleting ol an
alarming rate. The over depletion of non-renewable encrey
sournes ciuse huge environmental problems, which niimct
the inventors towards the ahigrmative resource for enetpy
gepcration{1]-[2]. Ambicnt vibration iz gathering a specizl
atllention fof énerpy wenesrution which is an effective and eco-
friendly way to fulfil the energy demands to some extent
The piczoelectric (PEZT) systemns are sucessafully installed
for various different sites and working elficiently.

Some cerin solid mutenals, such as crystels, certain
ceramics ete, accunsulate the cleetrie charge in response 1o
mechanical stress applisd on it Piezoeléctricity means
clectricity  produced by applying  smbictt  pressure,
dizeovered by French physicist Jaogues and Pierme Curne
T30, 1t is & reversible process, the converse of wiich was
given o 1881, by Gabriel Lippman [3],

There are various contigurations which ave used o flfil
the power requirements. Tn gencral armays of the system are
connected in sceies, paraflel, ond serigs-parallel. The
vibration oo the entire system is considered @0 be uniform in
ideal ease, but practically, the system mever gets the vibieation
uniformly, which leads to the conditien of partial vibration,
Cwiring the pamial vibradon condition there are losses in the
sysiem, These losses wre depending on the patiem of
vibration; configuration of the syslemn snd the physical
focation of the partially wvibested modules in the systemn.
Different system confipurations have been proposed G now
o reduce the loss in the gysiem during partial vibration
condition. Simple Series, simple parallel, Serics—Farallel
(SP), Total Cross Tied (TCT), Honey Comb (HC) and
Bridge Linked (BL} are some of the configurations which are
compared in photosoltaic (I'V) sysrem duting pactial shading
comdition for their losscs, maximum power, fill facior,

O78-1-5380-8491 111 E/531.00 E201E IEEE 1187
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reliability and enerpy vield, [During partial shading TCT
scheme delivers the highest povrer and considered as the best
conliguration to gét maximum gutput power and fill factor
aver SF and HC in PV sysiem [4]-[5]. Based on these, some
of the confipurations are studicd for PET system in this
paper.

This paper foouses on the amingement of the PET aroay
on the basis differcat confipirations including HC and BL.
Also the comparison of power has been done for various
configurations under uniform and pardal vibeation conrdition,

The content in further sections of this paper 15 the basic
PET system, followed by the descriplion of partiul vibraton
phenomenon, the cxperimental scmp and the brict discussion
on the different configurations during uniform’ and partial
Vibration condition.

IL  SYSTEM DESCRIPTION
The electrical equivalent cireuit of a general PZT device

is shown in Fig, [, explained by Keawboonchuayer, 9],
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The capecitance Cuy formed in the modelling of PET
device iz given, a5 in (1)

= (1)

Where & is the pemmittivity of the free space, £is the
relative permittivity of the PET material, A is the surface
aren of the PZT material and hpi.:m is the thickness of the
FET rmutenal.

There will he some resistve losses and some leakage in
the cirowit due o the preseoce of the resistance, The value of
R and Ry changes on the basis of the size of the
mnterial, A voltige source Vo is ddded in series w account
for the voltege pencrated by compression of PAT material
[1O3-[ 1]
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LEAKAGE BASED CONDITION MONITORING AND PRESSURE CONTROL OF THE
SWASHPLATE AXIAL PISTON PUMP
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ABSTRACT

Thiz resegreh motaly focused on the aoial piston variahle
displacemen e, wiich is the wogr impartant parr of the
et poaver system, The voriable displacement axial piston feas
Beer fourmd as versatile: and flexdble for electro-lndraulic
applications. Hemyy fadustries suck as edomobile, aticrafi,
and wining wse an axial piston pree due g fs hish pover o
telizhd ratdio, coffinuows variahle power  mansmission, fow
i st?g',ﬁfzehrfm!fﬂg prroperties, and good comtrolfabifin
The meie challenges with the Mpdranlic spstem are Riphly
!Ainfa'wan leakapes, umknown exieral disturbahce, elc. The
whewmatical model of the variable displacement pump olong
with swashpdate control has been developed. The model iy wsed
o fdentify the pump health condition with pressire and flow
medsemenl, Le., vipple paitern, The pressive angd Tow vippis
will vary from the regular pottern eug to wear aned teon fe,
fnereased leakage Howt The wwatn sowvce of the fnerease in
leakage fow is due vo wear in pistonr ard cylimder bove. The
piston chamber pressure, kinematical fow, and diseharge area
moged af the pump hay been validated with the existing restdes.
The mpemp presswe control B9 very much essential for the
enfinneament ol Hhie perfarmance of the  eleciro-bpdeanlic
sysiew, £ the present sty @ comeentional P comtroller hoay
been used ay o bachup fo mainiaiy sysiem performance within
the pernissible foults The electro-fvidvanlie sysiem fas been
ewiplaved for swash-plaie comtrol of the pump to oblain desire
pressuve flow af the exit of the pump, MATLAS Siidink e

Beet wsed for the sielation study of the pump,

“Address all comrespondence o this anthor.

Kevwords:  Condition menitoring,  Electro-hydraolic
swstem, Y controller, MATLAB Sinulink:

MOMENCLATURE
Symbol  Description
A4 Areg of control piston and bias piston respectively
A, Effective piston area cap énd
Ay Effcctive piston arca rod end
A, Arca of the piston
A, Discharge orifice atea of needle valve
B Bulk modulus of the flod
C. Coefficient of flow discharpge
G Coefficlent of discharge
7 Mominal spring load of the bias piston when angle
& of swash plate is zero
F Force is exérted by the bias actuatar on the swash
]
plate
= Force 18 exerted by the control actuator on the
# swashy pilats
Fy Frictional force generated in the hydravlic actualor
L, Initial length of the leakage passage
£ length of the bias and contral actuator
M Mass af the piston
M, hass of the Slipper

22019 by ASME




Adaptive Control of the Wind Turbine ®
Transmission System for Smooth Power | T |
Generation

Neeraj Kumar, Emanue] Khraw Mawsor and Bikash Kumar Sarkar

Abstract Wind cnergy scetor s growing rapidly now 2 day’s as comparcd Lo other
renewable soutces of crierzy. Thi energy conversion from wind (o electrical energy
through hydrostatic trapsinission (HST) has been studied, The hydrostatic ransmis-
sion systcm has been used for the power transfer from low-speed wind turbime rotor
chafi 1u 2 high-speed penerator shaft using variable displacement axial pision pump
and motor, A fuzzy PID contrller has been vsed 1o gontrol the rotational speed of
the pump and motor by controlling the displacerent ratio. The hydrauhic and overs
all efliciency has found 10 be approzimately 82.2% amd 36885, rexpectyely. The
performance of present dual control system has been foumd quite satisfactory ag 1t
is capuble of maintaimng output motor speed beler compare o the single contral
moade, The constant oulput melor speed gnsure guality puwer gulput 1n Nuctuating
wind speed and gusts.

Kevwords Controller - Hydrostatic trapsmission « Wind turbine

Nomenclature

A Aren of pressure relick valve {m*)

Bymas,  Maximum pump displucciments ()

Domas Maximum motor displacements ()

AF Pressury difference between pumpfmotor (Pa)
B, Supply pressure (Fa)

an High-prassure (Pa)
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Alwirace - Recently researchers wre put more wliention to
affshore wind turbine developiment compargd tie the ooshore
wind pewer system due to available petential, stealy  wind
compared {o onslre, dues oof disturh humon activity et The
recent trend is to increase rhe size of the turbine, shich reducey
i cost of yeneritlon of power compared b (b exisling power
penernting units, The furbine blades huve leenmie mare flesible
svilly the inercase of tuehine size, It hos beon abserved Lorge blude
defrmation with the increase of turbine size cven under nermul
epecating conditions, The inercased Ancbine size and more
turbine blude defirmativn aeredynamic losd on e turbioe
blude ieenme essendiol 1o consider the aero-elastic effeet fer longe
offshore wind turbine sysiem comtroller design, The present
stidy foeuses on ghe developnent of o nealinenr model of the
offshiore wind turhine swith the comsideration of the avroelstic
effect. The wind turbioe miodel has been imlegroted with an
clegtrahydranlie  pitell actuating system medel The turbinoe
muodel bus been wsed for study piteh contrel applivativns, An
adaplive controller hus e developed for turbine pitch contral
io repulate rated power of the herizental #ais wind turbine with
the oosideration of the aere clastie effect. The simulation study
hns heen performed in Matlab Simolink ¢ovieoniment with o
gtandard test siznnl and actual wind datn.

Iitdfex Terms - Cortral, electrohpdranlic. ffaffer, wind feerhine.

L INTREODUCTIN

The wind energy svstem has become one of the fastest-
growing energy sector due to available potential, flexibility,
cegnomic and environmentsl bensfin, sustadnability efe [1]
Wind turbines can be classified hased on the installation and
operation ps (2) horizontal axis wind turhing and (b} vertical
wxis wind turbine. Researchers are put effort into pitch control
in each [2]-[4] fype of turhine to improve system perlomsces
and reduce production cosl Based on the digmeter Lhe
horizontal axis wind turbing can be classified as a microturbine
having @ diameter less thon O.0m, small size turbine having a
diameter within 0.0m to 1oy, medium-size lurbine with fotor
dianteter within bn to 3m and large size turbing with a rotor
dianteter more than Sm [5]. The recent trend is to develop large
sizet turhine with higher diameter, The hig-siee wind tirbine is
more suilable for offshore application. Tmprovement of the
offshoce wind turbine system become a center of atfraction dug
to the increasing demand for renewahle enecgy. The glebal
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offshore wind energy has expanded 30% pee year since 2010 as
per the International Enerzy Agency. The main aim 5 lo
absorh maximum power by the turbing system in region 11 and
track of mted power in region IL 1 region [T blade pitch
control has to be emploved to regulate rated power along with
slructural safety, The main structural load arises in the wind
turbine system duc to the aerodynamic force in the turbine
blade. The blade aerodynamivs Ioad can be regulated by the
pitch control technigue,

Offshore wind turbine installation is bevome moere popular
in reeent days compared to the onshore wind turbine due to
more areq availabilily, better wind potential availabilicy. steady
wind, oo noise and visual ellect. Most of the offshore wind
turhines are available with the fixed bottom, I has been
ohserved iF the depth of water has been mare than G,
fleating offshore wind tuebine has been more ecanomical
compared 10 the onshor: wind wrbine, The floating oitshore
wind turbine consists of the mooring, floating spar, lurbine
tower, rotor-and Musselt. The floating ollshare wind turbine
dynamies is guite complex duc te  acrodynamic load,
Liydrodynamic load and moaring load.

The recent tremd is 1o inerease the size of the lurbine, which
reduces the cost of gencration of power compared to the
cxisting power generating units. The turbine blades hove
becone mone fexible with the increase of twrhine size, It has
been observed large Blade deformation with the increase of
turhinge size even under normal pperating conditions [6], [7]
The large flexible turbine blades wvibrates along with the
deformation which changes Mow feld and and redistribution of
the foree on the surface of the blade happens, which reffered as
aeroelastic effect [1]. The increased turbine size and more
turbine blade deformation aerodynamiz load on the turbine
blade become essential tooconsider the aero-elastic ellect for
large offshore horizontal axis wind turbine system controller
desion. Tt has been observed the wrbine blades are nol
experienced by uniform load throvghout s the wind velocity
not constant with the increase of height from the sea surface.
With this consideration swme  researchers arc  repored
medivisual pitch control appreach,

Bescarchers have reparted pitch contral techpigues with
different  objectives  and - controller design  spprosches,
Resoarchers are peoposed variows controller design approaches
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Recent Development and Application |@|
of the Hydrostatic Transmission System | &

Neeraj Kumar, Bikash Kumar Sarkar and Subhendu Maity

Abstract This paper presents a review on the recent development uf hydrosiabic
transmission system and its apphicabons. A bydrostatic transmission 15 used Tor
transmission of energy with infinile ransmission ratio, The hydrostatic transmis- B0
sion classification, application in astomobiles, wind turbines have been discussed.
Various hydrostatic transmission circuits have been added in order . understand
the applications in different field. This paper alse reviews method and designing of
recent studies on hydrostatic iransmission system. A simplificd modal has been con-
gidered (o study the perfurmance of the system. The simulation has been carried ol
i Matlab Simulink environment, The simulation result clearly shows that by using
an accurnulator the overal] efficiency has been increased and reaches maximum about
04 29 without considering the internal leakages.,

Keywords Hydrostatic transmission system + Wind turbine - Hydraulic pump -
Matlab simulink

Nomenclature

o Constanl (Dimensionless)

[ Constont {Dimensionless)

P Displagement of motor/pump (rev/min)

£ EBnerey stored in accumulator (N-m)

AP Pressire differénce across motorfpamp (Pa)
¢ Flow rate of motor/pump (m’sec)
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