Available in:
Journal.isrc.ac.ir

Journal of
Space Science, Technology
& Applications (Persian)

Vol. 2, No. 2, pp.: 22-36
2022

DOI:
10.22034/jssta.2022.324198.1086

Article Info

Received: 2022-4-13
Accepted: 2022-10-10

Keywords

Static electricity, Surface
charging, Electrostatic
discharge, Multi-layer
insulation, Grounding

How to Cite this article

Mehrnoush ~ Farahani, Vafa
Sedghi, Seyed Mostafa Safavi,
Hamid Mesforoush.

"Analysis and Simulation of
Space  Environment  Static
Charge Effects on Satellite
Surfaces and  Multi-Layer
Insulation”, Journal of Space
Science,  Technology and
Applications, vol 2 (2), p.: 22-
36, 2023.

Original Article

Analysis and Simulation of Space Environment Static Charge
Effects on Satellite Surfaces and Multi-Layer Insulation

Mehrnoush Farahani'®, Vafa Sedghi?, Seyed Mostafa Safavi 3,
Hamid Mesforoush*

1 *. Communication Group, Electrical Engineering Department, AmirKabir University of
Technology, Tehran, Iran, m.farahani7@aut.ac.ir
2. Aerospace Research and Technology Institute, AmirKabir University of Technology,
Tehran, Iran, Sedghi@aut.ac.ir
3. Communication Group, Electrical Engineering Department, AmirKabir University of
Technology, Tehran, Iran, msafavi@aut.ac.ir
4. Materials and Energy Research Institute, Isfahan, Iran, h.mesforoush@isrc.ac.ir

Abstract

The ions in the space environment cause the surface and internal charging phenomenon in satellites.
The accumulated potential during the charging phenomenon can cause electrostatic discharge and
expose the satellite telecommunication components such as antennas and electronic circuits to
serious risk. The purpose of this paper is to investigate the possibility of electrostatic discharge on
satellite surfaces in low earth orbit (LEO) environment and to reduce this possibility in order to
reduce the risk of damage to satellite surfaces and telecommunication components. Therefore, First,
the surface charging phenomenon was simulated in an aluminum satellite in low earth orbit and
then in polar aurora by SPIS software and the possibility of damage to the antennas was
investigated. Then, multi-layer thermal insulation was applied to the system and its effects on the
charging phenomenon were investigated. Research has shown that adding MLI layers will increase
the risk of electrostatic discharge. Therefore, in the next steps, the effect of the grounding system
in reducing the risk was investigated. By connecting the layers to the ground in a proper way, the
possibility of discharge between the layers and the body and between the layers with each other is
minimized, which led to the achievement of an optimal system in terms of electrostatic aspects.
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