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Abstract

Title: HFSS Based- Analysis of inclined narrow wall waveguide
Antenna

The admittance properties and the resonant length of an inclined slot in the
narrow wall of rectangular waveguide are investigated. The internal power
storage in evanescent modes in the waveguide, neglected in previous studies, is
included. Theoretical result for the variation of conductance and resonant length
with the angle of inclination of slots are presented. Through comparison of the
calculated results with previously available experimental data, the importance of
inclusion of the waveguide internal power storage is emphasized.
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Chapter 1

Introduction

Waveguide and Propagation Modes:

A waveguide is an empty tube made of a solitary conductor that can propagate
Electromagnetic fields at specific frequencies. The field reflect of the leading
dividers of the tube and engender forward. This kind of transmission line is
regular among recurrence applications on account of its powerful taking care of
ability and low loss.

The three sorts of waves that can engender through a transmission line are
TEM(transverse Electromagnetic), TE(transverse Electric) and TM(transverse
Magnetic) waves. Transverse waves are those waves for which the vitality is put
away in the plane opposite to the bearing of engendering. As it were, a plane wave
proliferating in the z-heading, as would be the situation in F, will* be transverse if
the z part of the wave is equivalent to zero. The subscript means which mode is
being proliferated .for this situation. For intense, TE10 suggests that the transverse
electrc mode is being endangered (i.e. Ez=0) and that just a single half wavelength
can fit into the wide measurement of the waveguide.

= = =

t
?
f
t
tt
tt
t
1

= =

[E5)

The most important application of slotted waveguide antenna is radar system.
Therefore it must possess the quality required for the radar system looking at the
radar system antenna it can be found that the antenna used at the radar system
should process following characteristics:
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» A radiated energy must be focused at the target.

» Energy radiated from the direction of target only must be recognized

» Scattered back energy from target should be collected in the illuminated .
The antenna placed several other important roles, but the research done here aims
to improve the quality of antenna as it pertains to the functions mentioned.

A suitable antenna suppress the side lobe in other directions while keeping
the gain high in one direction. High gain serves to concentrated energy toward the
target as well as collecting scattered energy from a target. Low side lobes serves to
act as a spatial filter that will help in resolving targets and determining their
position.

The Radiation pattern performance of linear arrays is often measured in a
plane perpendicular to the array direction(call it the azimuth direction) as in the
figure. However when the radiation pattern is analyzed in all directions, side lobes
can be seen to emerge.

Elevation

Azimuth

1. |

(aln

The gain is shown in figure as the main lobe. It is an indication of how much
energy 1s being concentrated in a specific direction relative to an isotropic antenna.
The side lobes are the smaller lobes to the side of the maximum lobe. maximum

amount of energy that can be radiated in any direction other than the direction of
main lobe is shown by side lobes level.
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Motivation

Antenna is used in communication and also in many work. WR90 antenna is
used in this project. Recently ISRO has launched Chandrayan 2 and it get fails
the reason behind this was the break of communication i.e. because of antenna. So
this was the motivation and also we have interest in antenna

Objective and Scope

The main objective of proposed technique are :

> Design of slotted waveguide Antenna for operation frequency of 10GHZ that
can be effectively employed in maritime radar system.

Achieve optimum gain for the designed slotted waveguide antenna.

To suppress the cross polarization component.

> To reduce side slot low levels in radiation pattern of the antenna.

Y VYV
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Chapter 2

Literature Review

Rodrigo Kenji Enjiu, depicted the outline of a maritime radar reception
apparatus that the radio wire work in X-Band (8 to 10GHz).3 The looking at
shaft must have a constrained bar width in the azimuth plane and a more broad
bar width in the ascent plane to compensate for the move of the ship. Different
openings must go into the upper and base extensive dividers. These openings
are known as edge-openings. Figure 1 shows these openings running corner to
corner between the extensive dividers. In case they were greatly inverse would
not exude, since the openings would run parallel to the present lines thusly
would not meddle with the present stream. By tilting the openings, a part of the
present lines are meddled, making the opening advancement and its circuit
depiction. The opening has a trademark acceptance which can be isolated into
duties from the conductance (G) and the susceptance (B). For the arrangement
showed up in Figurel touching opening shave reverse inclinations.

BROAD WALL SLOTS

POLARIZATION:"VERTICAL

NARROW WALL SLOTS
NN X A A

SWGA MOUNTING

—POLARIZATION: HORIZONTAL
f; I ~ MAIN LOBEPATTERN
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divider slanted openings has been introduced. Hereafter, the framework model can
be scaled to other waveguide sizes without assembling new game plans of test-
SWGs. The precision of the framework show has been displayed on different
SWG designs. The framework indicate predicts side projections inside +2 dB peak
to-peak at a 230 dB level over the working repeat band of 9.140 to 9.47 GHZ.
Than require, The framework indicate has moreover been used to envision the
power scattered in the waveguide and into the stack. This figure is basic for correct
get estimations as limit of information exchange limit. Inside the working repeat
band the model predicts the scattered power in the stack to inside 1%. For the
particular usage of a straight inclined and end energized SWG display, the
framework demonstrate is superior to the full wave and business devices known to
the makers, to the extent precision and particularly to the extent union, as its
computational effort demonstrates a difference in a couple of solicitations of size.
Sio-Weng Ting, proposed A system show for outlining SWGs has been displayed.
This model can be utilized to anticipate various reception apparatus parameters,
for example, radiation design, control disseminated into the heap, return
misfortune and so on., as capacity of recurrence. A voyaging waveguide exhibit
with 108 thin divider spaces is examined utilizing the parallel technique for
minutes with higher-arrange polynomial preface chips away at a scattered memory
bundle. The possibility of the perfectly planned layer in differential-condition
systems is familiar with design the organized load finishing the waveguide. The
reproduced data is differentiated and the business programming HFSS's result to
affirm the proposed strategy. The results demonstrate that the parallel strategy for
quite a long time can definitely and capably deal with complex electromagnetic
radiation issues involves a case of interleaved edges and valleys. Fingertip edges
created during the time to empower individuals to deal with and get a handle on
objects. Like everything in the human body, one of a kind check edges shape
through a blend of inherited and regular segments.
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Chapter 3

Technical Details

Methodology

Design of Slotted Waveguide

Contingent upon the field polarization wanted , the openings can be put on
either the limited or sweeping mass of the waveguide, as showed up in Figure 8.
At the important TE10 mode, longitudinal openings on the extensive divider
will master duce a field with vertical polarization, while transverse spaces on
the tight divider result in a level field polarization. For each framework, the
polarization depends on upon the specific radio wire use. depicts the
arrangement of a sea radar reception apparatus. The particular requires that the
gathering mechanical assembly work in X-Band (8 to 12 GHz).
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Edge Slot transmission Line model

The openings are appropriated along the waveguide with the objective that they
shape a group; the choice of show sort and its setup al-low the planner to decide
the expansion, side projection level(SLL) and shaft controlling. The discrete
Taylor distribution4 was chosen for the show, since it makes a not too bad
theoretical match to the SLL prerequisite and moreover giving a smooth variety
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between the excitations of neighboring segments an accommodating trademark
the wave-control has a standing wave, in which openings are set at the antinodes
areas where the electric field accomplishes its generally outrageous. They are
thusly are assessed by half of the guided wavelength (hg/2). Since a half
wavelength on the Smith chart looks at to an aggregate turn, the individual space
permissions are summed at the waveguide commitment as if they were at a
comparative position.

SWA plans don't as a rule consider common coupling between slots. Since
shared coupling and waveguide thickness impact the inductions of the edge-
openings, an exact investigation of the radio wire ought to consider their
belongings.
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Cancellation of vertical E- field, horizontal polarized wave

Electromagnetic (EM) reproduction can demonstrate both these effects, and in
addition the impacts because of co-hub move and ribs. With EM reenactment, the
customary exact experimentation technique is supplanted by a computational
assessment. Waveguide transmission systems are not for the most part brilliantly
impedance facilitated to their stack contraptions. The standing waves that result
from a confound cause an influence incident.
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Project Requirements

Software Requirements

HFSS Software (High Frequency Simulation Software)
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Chapter 4

Market Potential

Nowadays Antenna plays an important role in communication so through our
project communication can be clear and easy it will be very useful in today's life
because it will give clear voice,

Competitive Advantages of Project

» It gives high gain.

» It reduce cross polarization
» It is robust

» Itis highly durable

» Increases Co-polarization
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Chapter 5

Conclusion

The conclusion is literature review of various waveguide antenna have narrow slot.
We have also started practicing HFSS (High Frequency Stimulated Software) for
the basic waveguide antenna design. And also collecting more information about
our project. We have simulated waveguide with a slots narrow wall. It gives high
gain but stim cross polarization is high. Array can be increased to their optimum
gain and reduce cross polarization.
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