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Abstract

?:S:iraar:geofthe present wor.k is to analyze the magnetohydrodyna mic 2D flow of Williamson type nanofluid. Heat and

rimpacts are carried out in the manifestation of nonlinear thermal radiation, Cattaneo-Christov heat and

mass flux models and varying thicker surface. By applying the appropriate similarity transformations, the mathemati-

cal 'equations of velocity, temperature and volume fraction transform to NODEs. An analytical scheme is pragmatic to
estimate the convergence solutions in terms of power series. The dimensionless velocity profile, temperature profile and
nanoparticle volume fraction with the administrative physical aspects are depicted through graphs. Itis evidently osten-
sible that the dimensionless velocity declines for the augmented index parameter and wall thickness while cumulative
values of M and f, the horizontal fluid velocity decreases. Temperature specie upsurges with rising of Nb,Nt,n, B, Ry 6,
and M. Consequently demotes with the higher values of Prand De;. Nanoparticle volumetric specie escalates with the
growing effects of Nt, while it diminishes with Nb, Scand De;. Comparison is the key procedure for validation our results
with the earlier literature.

O
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1 Introduction more stable and ready for use. Nanofluids find potential
applications in electronic devices as they have higher

Nanofluids is the name discovered by Choi [1] to inter-  denser chips with compact design which makes heat dis-

3 pret this novel class of nanoparticles based fluids that sipation difficult, heat pipes in the computer devices 10
demonstrates thermal inheritances higher-up to those of  improve heat dissipation, industrial cooling uses result-
their base fluids. Due to their small size usually less than ing in excellent energy savings and emission reduction,
100 nm, nanoparticles fluidize simply in the base fluid  for cooling nuclear systems, space and defense because
and as a result, clogging and erosion in channels are no of the restriction of space and heat exchangers to improve
longer a problem. These particles carry only a few thou- heat transfer rates, in fuel cell, Solar water heaters, chillers,
sand atoms and own properties that are substantially dif-  domestic refrigerator and as lubricants in machining.
fer from their original materials. Recently there have been Nanofluids are not merely liquid-solid amalgams butare

several advancements which have made the nanofluids composed by dispersing nanometer-scale solid particles into
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nowadays these also have

Being plan :
g planar and having many applications of microstrip patch antennas, 5 _
hazardous so direct experi-

applicati in bi .

nfepmcsa;:??li:]?a}l)“;m;dlcal field (for detection of cancer). As EM radiations are

tect the presen n ? v and EM radiation are impossible. So this

coftware 1 L ;efo t\lll?ol“1n51de it glong \yith antenna structure as a ra

9.41.9 5'GHz ((:f ]Sﬂ&?’Slgmng and simulation part. Antenna is resonating at Z.
. and suitable for medical purpose. Two models, one of whic

paper is focused on a breast model to de-
diation source. HFSS simulation
t 2.46 GHz in frequency range
h has microstrip patch an-

tumor, are designed and simulated, and

tennas along with breast model without tumor and the other with
E-field results are important, so near E-

:’hilir radiation properties are compared. For cancer detection near
ield plots for both models are shown in this paper. The differences in

used to diagnose tumor.
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1. INTRODUCTION

Breast cancer is the most threatening disease oc-
curring in the lives of women, also leads to a large
number of deaths. But it can be cured if it is diagnosed
early. The screening of breast cancer is a key to suc-
cessful cure. Modern methods used for the diagnosis
and treatment of breast diseases are based on the ac-
tion on the tissue from radiation of various types: laser,
ultrasonic waves, high-frequency current, and others,
and include x-ray mammography, MRI, ultrasound, etc.
[1-3]. X-ray mammography is commonly used for early
breast cancer diagnosis but has many errors. A number
of published reports deliberate that it gives direct expo-
sure of radiation to patient; and false results are also
very common in this technique [4-6]. During recent
scenario microwave imaging is finding place as one of
the most promising techniques in diagnosis as well as
screening of breast cancer. It has many advantages like
the use of non-ionizing radiation, non-invasive, sensi-
tive to tumors, and low in cost. The principle behind
the diagnosis of tumor in microwave imaging system
consists in differences in electrical properties (conduc-
tivity, permittivity or dielectric parameters) of healthy
and cancerous tissues at microwave range [7, 8].

In microwave breast imaging (MBI), low power and
low frequency signals (compared to X-ray mammogra-
phy) are used to obtain for ordergd breast scanning. In
the imaging systems based on microwave, an antenna

t to irradiate the body under test

is a significant elemen
gh the body and

with microwaves which travel throu ‘
nna working as a

then are detected by the other ante

receiver. The receiver antenna contains the reflected
information from tumors which are recorded and ana-
lyzed using suitable signal processing technique to get
three-dimensional images of body under test. Mi-
crostrip antenna is one of the suitable types of anten-
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these results of two models can be

PACS number: 52.70.Gw

nas for use in Microwave Imaging System (MIS) as
they are compact, conformal, low cost, light, easily
designed and ease to fabricate. Several research groups
from all over the world are working in this field. The
performance of double layer and single layer patch
antennas is checked, and it is proved that single layer
patch structure is better candidate to be used in mi-
crowave imaging of breast return loss [9]. The inset fed
antenna structure as a rectangular microstrip patch
antenna is used, and a simple 3D breast structure is
modelled for better understanding of cancer detection
model [10]. A novel Multi-Ring Slots Ultra-Wide-Band
(MRS-UWB) patch antenna that can be used for breast
tumor detection is presented [11]. For radar based
‘microwave imaging wide slot double sided microstrip
antenna with fork feed has been presented [12]. A re-
view on various geometries of microstrip patch antenna
using FR-4 substrate resonating at various frequencies

for MIS is also discussed [13].

2. EXPERIMENTAL DETAILS

It is a big challenge for researchers to design a com-
pact size, low profile broadband antenna which can be
efficiently used for imaging human body. In this paper,
an off-d.iagona] microstrip line fed elliptical shaped
microstrip antenna is proposed for microwave imaging
system and for further check of its performance in ac-
tive imaging system. A simple 3D breast structure with
and v\fithout tumor is also modelled to diagnose cancer-
ous tissue. HFSS simulator is employed for simula-
tions. Antenna is designed for ISM band allotted for
blox.nedlcal application. The designed antenna is reso-
nating at 2.46 GHz in free space which is kept below
breagt model, and simulated maximum volume current
density and maximum electric field results have been
analyzed for cancer diagnosis. Step by step discussion

© 2020 Sumy State University
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Abstract: This research article illustrates the design and performance of asymmetric microstrip feed compound shaped
compact size wideslot monopole patch antenna. The overall size of antenna is 28 mm * 32 mm ¥ 1.59 mm. Performance
of antenna has been optimized by CST Microwave studio 2014 simulator. Proposed antenna provides triple impedance
bandwidth in three different bands such as S-band, X-band and Ku-band which is extended between frequency ranges of
. 2.44-6.02 GHz, 7.23-12.54 GHz and 14.42-16.99 GHz with flat gain (close to 3-5 dBi).This antenna may be a useful

structure for modern wireless communication systems.
Keywords: Assymetric feed, Wideslot Monopole, Bandwidth, Gain

INTRODUCTION

In recent year, compact microstrip patch antennas with multiband characteristics have much attention. Designing
of S-X-Ku bands antennas wrapping low profile, compact size and asymeetric feed characteristics is a demanding
tasks. Microstrip patch antenna working in S-X -Ku bands are incorporated in numerous applications, including
ones, WLAN & WI-Max bands applications, Wireless Medical Services, Broadcast Satellite Services
(BSS), fixed satellite services (FSS) and weather forcasting [1-6]. Due to various splendid applications, many
researchers have extreme interest in designing S-X-Ku bands antennas [7-9]. In this communication [7], a miniature
planar patch antenna with ability to operate in frequency range of Ku and K bands applications is reported. The
better antenna performance in higher bands is obtained using DGS tqchmqqc. Microstrip feed line is manipulated
through a proximity-fed technique. A very compact dual polarized microstrip patch antenna has been reported for
Ku-band applications. The overall dimeqsnon of this porposed antenna is 15f<15 mm and achieved 950 MHz
bandwidth in Ku band with maximum gain of 7.6 dB [8]. A compact dual wideband semi-circular shape patch
antenna is reported for KwK band applications. Thc; gain (?f this antenna is IO\Y due to ringing resonating frequencies
in lower operating band [9]. The propqsed asymetric feeding structure is provided ?ugher gain and wider impedance
bandwidth. The CST Microwave Studio 2014 is utilized for the simulation analysis of antennas while antennas are

Analyzer (R&S-ZVA 40) & RF signal generator. The simulation analysis of

tested by using Vector Netwofk : X . . . .
proposed design is discussed in section 2. Discussion & conclusion are included in section 3 and section 4

respectively.
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