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Abstract

It has been well-known that the biconical antenna has broadband characteristics and sensible radiation potency. The design considerations in
reducing the scale of prime loaded biconical antenna by using a step shaped cone. The proposed antenna is able to give a newer radiation pattern with a
little more range then basic shape and S-parameter vale of -20dB. Results indicate that the addition of posts and lumped resistive loading has important

role in coming up with broadband antennas that are in small size.
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Introduction

Cone-shaped antenna’s area unit is helpful for several
applications as a result of their broadband characteristics and
relative simplicity. This instance includes associate in nursing
analysis of the antenna electric resistance and also the graphical
record as functions of the frequency for a biconical antenna with a
finite ground plane and a fifty  concentrical feed [1]. The motion
symmetry makes it doable to model this in axially interchangeable
2nd. Once modelling in 2nd, you'll be able to use a dense mesh,
giving a superb accuracy for a good vary of frequencies.

Domain Equations

An electromagnetic radiation propagating in an exceedingly
cable is characterised by transversal magnetic force (TEM) fields.
Presumptuous time-harmonic fields with complicated amplitudes
containing the part data, you have:
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Where z is that the direction of propagation and r and z area
unit cylindrical coordinates targeted on axis of the cable. Z is that
the wave electric resistance within the non-conductor of the cable
[2], associate in Nursing d C is a whimsical constant. The angular
frequency is denoted by w. The propagation constant, k, relates to
the wavelength within the medium A as

2
k=—
A

In the air, the electrical field conjointly incorporates a finite
axial part whereas the flux is solely angle. So it's doable to model

the Associate in Nursingtenna victimization an axisymmetric
transversal magnetic (TM) formulation, and also the differential
equation becomes scalar in Hq:
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Model Definition

Figure 1: The pure mathematics of the antenna.

The antenna pure mathematics consists of a 0.2m tall bronze
cone with a prime angle of ninety degrees on a finite ground
plane of a 0.282m radius. The concentrically feed incorporates a
central conductor of 1.5millimetre radius Associate in nursing an
outer conductor (screen) of 4.916millimetre radius separated by a
Teflon non-conductor of relative permittivity of 2.07. The central
conductor of the cable is connected to the cone, and also the screen
is connected to the bottom plane. The model takes advantage of the

Volume 1 - Issue - 2

Copyright © All rights are reserved by Yashu Sindhwani.

1/6

N\


http://crimsonpublishers.com/oabb/index.php
http://crimsonpublishers.com/oabb/index.php
http://crimsonpublishers.com/index.php

Open Acc Biostat Bioinform

Copyright © Yashu Sindhwani

motion symmetry of the matter, which permits modeling in 2nd
victimization cylindrical coordinates (Figure 1). You'll be able to
then use a really fine mesh to attain a superb accuracy. The central
conductor of the cable is connected to the bronze cone, and also the
cable screen is connected to the finite ground plane.

Geometry Design

Designing a biconical antenna using comsol tool [3], to generate
the above biconical antenna geometry we needed the following
steps:
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Figure 2: Rectangle with dimension length of 28.2cm.

A.  Firstwe draw a rectangle 1 with width 28.2 and height dw
i.e. 30.1cm as shown in above Figure 2.

B. Then we draw a rectangle 2 with width 0.342 and height
10cm, adjacent to the rectangle 1 as shown in above Figure 3 in blue
color.
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Figure 3: Rectangle 2 with dimension length of 0.342cm.

C. Then we draw a rectangle 3 with width 27.6 and height
9.1cm, adjacent to the rectangle 2 as shown in above Figure 4.

D. By using r=0.3, 0.3, 0.15, 0.065, 0.1, 0.0015 and z=0, 0.2,
0.2,0.1, 0.1, 0 we design a polygon as shown in blue in Figure 5.

E.  Symmetrical half of typical biconical antenna is shown
in Figure 6. The central conductor of the cable is connected to the
bronze cone, and also the cable screen is connected to the finite
ground plane.
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Figure 4: Rectangle 3 with dimension length of 27.6cm.
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Figure 5: Polygon design.

0.2 =18
0.187 i
0.167] I
0.147 i
0.127) I
0.17] [
0.087) I
0.067] I
0.047] -
0.027] I
o] ] -
0,027 I
0047 r
0.067] I
«0.087 I
0.] r=0 ]
008 D 0.05 0.1 015 0.2 0.25 0.3 0.

Figure 6: Symmetrical half of biconical antenna.

F.  Symmetrical half of novel biconical antenna is shown in
Figure 7. The central conductor of the cable is connected to the
bronze stepped cone, and also the cable screen is connected to the
finite ground plane.

Volume 1 - Issue - 2

How to cite this article: Yashu S, Manish M. Design of a Novel Stepped Biconical Antenna. Open Acc Biostat Bioinform. 1(2). OABB.000510. 2018.

DOI: 10.31031/0ABB.2018.01.000510

2/6


http://dx.doi.org/10.31031/OABB.2018.01.000510

Open Acc Biostat Bioinform

Copyright © Yashu Sindhwani

0.2
0.15]
0.17
0.05]
ol
-0.05]
-0.17
-0.157
-0.2]
-0.25]
-0.37
-0.357
-0.47
-0.457
-0.5]
-0.557

-0.6] r=
-0.4 -0.2 o 0.2 0.4 0.

Figure 7: Symmetrical half of novel biconical antenna.

G. Then a semi-circle of radius of 60cm is drawn as an air
domain for radiation pattern which is shown in Figure 8.
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Figure 8: Symmetrical half of novel biconical antenna.
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Figure 9: Appling material.

The central conductor of the cable is connected to the stepped
cone is made up of bronze, and also the cable screen is connected
to the finite ground plane (Figure 9). The concentrically feed

incorporates a central conductor of 1.5 millimetre radius Associate
in nursing an outer conductor (screen) of 4.916millimetre radius
separated by a Teflon non-conductor of relative permittivity of 2.07
[4]. The central conductor of the cable is connected to the cone, and
also the screen is connected to the bottom plane (Table 1).

Table 1: Teflon properties.

Property Name Value Unit
-."" Relative permittivity | Epsilonr 2.07 1
-v‘r Relative permeability Mur 1 1
-v"" Electrical conductivity Sigma 0 S/m

Boundary conditions

By using Electromagnetic Waves, Frequency Domain physics
we can analyze the novel stepped biconical antenna. The boundary
conditions for the bronze surfaces are:
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Figure 10: Boundary conditions for the bronze surfaces.
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Figure 11: Meshing.

At the feed purpose, a matched concentrical port stipulation is
employed to form the boundary clear to the wave. The antenna is
divergent into free area, however you'll be able to solely discretize
a finite region. Therefore, truncate the pure mathematics a long
way from the antenna employing a scattering stipulation providing
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outgoing spherical waves to pass with little reflections [5]. A
symmetry stipulation is mechanically applied on boundaries at r=0,
as shown in Figure 10.

Meshing

By meshing we can interruption of the geometry into small
parts to make the solution more accurate, as shown in Figure 11.
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Figure 12: Appling frequency range.

Study

In study we provide the study parameters for geometry, in this
model we apply the frequency at terminal ranging from 200MHz to
3GHz with a step size of 25MHz as shown in Figure 12.
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Figure 13: Electric field basic.
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Figure 14: Electric field of stepped.

In post processing we analyze the various results of the basic
design and new proposed stepped biconical antenna design with
various parameters of them [6].

Electric field

The electric field of basic biconical antenna are shown in
Figure 13, the blue and red circles around the cone in air domain
are shown, with maximum value of 118A/m. The electric field of
proposed stepped biconical antenna are shown in Figure 14, the
blue and red circles around the cone in air domain are shown, with
maximum value of 89.6A/m.
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Figure 15: S-parameter basic.
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Figure 16: S-parameter of stepped.

The S-parameter of basic biconical antenna is shown in Figure
15, the losses in dB are shown for range of frequency is shown
below with maximum loss of -12dB. The S-parameter of proposed
stepped biconical antenna is shown in Figure 16, the losses in dB
are shown for range of frequency is shown below with maximum
loss of -21dB, which is nearly double of the basic biconical antenna

[7].
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Figure 17: Far field basic.
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Figure 18: Far field of stepped.

The polar far field pattern of basic biconical antenna are shown
in Figure 17, with band of frequency starting from 200MHz to 3GHz
with step size of 25MHz. The polar far field pattern of stepped
biconical antenna are shown in Figure 18, with band of frequency
starting from 200MHz to 3GHz with step size of 25MHz. covers
nearly double distance.

Far-field norm (V/m) 3D

The polar far field pattern of basic biconical antenna are
shown in Figure 19, with band of frequency starting from 200MHz
to 1.5GHz with step size of 25MHz. The polar far field pattern of
stepped biconical antenna are shown in Figure 20, with band of
frequency starting from 200MHz to 1.5GHz with step size of 25MHz
a unique pattern of field is shown below [8].

Conclusion

In practice, the stepped biconical antenna is difficult to
fabricate but the 10dB return loss result in the low frequencies is
small compared to the normal biconical design. Thus the stepped

biconical antenna may be useful in some applications which
demand specific radiation pattern. The input impedance of the
biconical antenna varies according to the step, as expected. It is
observed that an optimum step exists for 5002 matched impedance.
From the above results, the influence of geometric parameters on
impedance matching is noted. It is observed that the improvement
in bandwidth can be obtained with the height of the biconical
antenna is approximately equal dimension to the base radius of the
cone.
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Figure 19: Far field basic.
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Figure 20: Far field of stepped.
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