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On Thermal Design of an Artificial Satellite
By

Koichi OsuimmMa, Harumi Nakavama & Yuko OsHiMA

Abstract: A new thermal design concept of an artificial satellite, “uniform skin tem-
perature-lumped heat mass method”, is presented, which is especially useful for the
satellite with a metal-covered skin and spinning around its own axis. At first, the temperature
of a single skin body under cyclic heating and cooling is analysed, and a time constant
which determines the temperature variation of the body is found out. Secondly, the effect
of the internal compartments is analysed, which results in a correction to the time
constant of the single skin body. Finally, using this skin temperature modified by the
above-mentioned correction and the coupling constants between the skin and the internal
compartments, the temperature of the whole system is calculated.

Tﬁple cylinders, which consist of three cylinders with different sizes successively
hanged inside the each bigger one so as to be thermally coupled with each adjacent
cylinder only through radiation, are tested in the space simulator. The outermost, biggest
cylinder is heated cyclically in various way by an electric heater. Then this temperature
variation gradually penetrates into the inner cylinders through radiation. This provides
the simplest model of the above analysis and the results obtained strongly confirmed the

usefulness of the above analysis.
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