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Analytical Method for Launch Stage Thermal Analysis

on Mass Varying Satellite under Worst Hot Condition
Hui-Kyung Kim*, Joon-Min Choi**, Bum-Seok Hyun***

Abstract

Analytical solutions are developed to predict temperature of a satellite box during
launch stage under the assumption of worst hot condition. The considered time period
is from fairing jettison to separation of satellite during launch stage. After fairing
jettison, a box mounted on outer surface of satellite are exposed to space environments
such as direct solar flux, Earth IR, Albedo, and free molecular heating. The thermal
governing equation is simplified to 1st order ordinary differential equation such that
analytic solutions are acquired after the box is assumed as a single lumped mass. The
analytical solutions are also available for mass varying box. Finally, the practical
application is performed for the case of STSAT-1 launch scenario.
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