Archive of SID.ir

] Journal of Space Sience and Technology

P-1SSN: 2008-4560
E-ISSN: 2423-4516

Journal of Space Science and Technology

https://doi.org/10.22034/jsst.2024.1461

Vol. 17, No. 1, pp. 71-77, 2024

Journal Homepage: https:/jsst.ias.ir

Original Research Paper

Design and Fabrication of Planar Sub-Array for Satellite Data
Transmission Directive Conformal Array Antenna

Arian Zakiani?, Seyyed Hasan Sedighy?*"and Razie Narimani?

1. M. Sc., School of New Technologies, Iran University of Science and Technology, Tehran, Iran
2. Associate Professor, School of New Technologies, Iran University of Science and Technology, Tehran, Iran
3. Instructor, Satellite Research Institute, Iranian Space Research Center, Tehran, Iran

ARTICLE INFO

ABSTRACT

Article History:

Received 17 September 2023
Revised 23 September 2023
Accepted 01 October 2023
Available Online 01 October 2023

Keywords:

Array Antenna
Satellite

High Gain
Low Profile
Microstrip

High-gain antennas are crucial for ensuring stable communication in
imaging and remote sensing satellites due to their ability to support high
data transmission rates while compensating for the limitations associated
with increasing transmitter power or reducing transmission rates. Various
antenna types, including electromechanical pointing structures, planar
phased array antennas, and conformal phased array antennas, are employed
for high-resolution image transmission and communication with ground
stations. In satellite communication systems, small-gain omnidirectional
antennas typically exhibit a significant gain of 15 dBi. Among these, the
conical structure maximizes effective area, while the polyhedral pyramidal
structure is also highly effective. An X-band patch antenna was designed
and subjected to full-wave simulation using CST software to enhance
performance. The designed antenna achieved a peak gain of 5.64 dBi at
8.45 GHz. The antenna array configuration includes eight patch antennas
mounted on each face of a polyhedral array, with power distributed via an
8-way Wilkinson power divider. The resulting array achieved a gain of
14.3 dBi, by array theory principles. The construction of a polyhedral
conformal array yielded a maximum gain of 18.3 dBi, with consistent gains
exceeding 15 dBi for elevation angles beyond 30°. A high-gain circularly
polarized array antenna was specifically engineered for satellite system
applications, ensuring a robust and effective design and construction. A
triangular planar array facilitates the development of various conformal
array configurations, making it well-suited for satellite applications.
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Figure 1- Different types of conformal array antenna [5,6]
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Figure 2- Effective area for different conformal array shapes [6]
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Figure 5- 8-element plate array structure
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