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Thermal control of high-power focal plane apparatus

LUO Zhi-tao, XU Shu-yan,CHEN Li-heng

(Space Optics Department , Changchun Institute of Optics, Fine Mechanics and Physics, Chinese
Academy of Sciences, Changchun 130033 ,China)

Abstract: In order to realize the thermal control of high-power Focal Plane Apparatus (FPA), the
thermal design of FPA was studied according to the structure characteristics of the FPA by simulation
and experiment. The main requirements of the thermal design of high-power FPA were introduced and
the feature of thermal design of a focal plane assembly was analyzed. Then, the thermal performance
was simulated by means of code TMG. A thermal test was carried out and the temperature fit curve of
FPA according to the thermal test was given. Finally, the method for choosing the thermal control
mode rationally was put forward according to thermal design example. The results show that the tem-
perature of 50 W high-power FPA can be controlled to lower than 35C when it works for 2 min con-
tinuously in 12°C cool source. It can meet the design requirements of FPA.
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Fig. 1  Scheme of thermal control system for high-
power FPA
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Fig. 2 Curve of heat power for one FPA
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Tab.1 Transient calculation temperatures on

the path to radiator
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Fig. 3 Temperature-up curves of transient calculation
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Tab. 2 Transient test temperatures on the path to radiator
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Fig. 4 Temperature-up curves of transient test
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