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Design for thermal control system of electronic
equipment in space camera

CHEN Li-heng, WU Qing-wen, LUO Zhi-tao, DONG Ji-hong, JIANG Fan

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

Abstract; The thermal control system of electronic equipment of a space camera was designed and sim-
ulated for resolving the problem of its heat dissipation. The thermal design of electronic components,
Printed Circuit Boards (PCBs) and their chassis were researched with the approaches of conduction
and radiation. Then,a simplified heat dissipation model was established and the effect of heat dissipa-
tion was calculated by taking an electronic component as an example. According to the space environ-
ment, structure characteristics and the thermal control method of the electronic equipment,a thermal
analysis model was built up by TMG software to simulate the thermal control system and to calculate
the die temperatures of the electronic components. The results show that the range of temperature of
PCBs is from 35.6 'C to 45.0 C, the range of temperature of electronic components are from 45,4 C
to 88.5 C,and all of them are lower than the standard heat control temperature indexes. These data
show that the proposed thermal design scheme of the electronic equipment of space camera is feasible
and reasonable.
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Fig. 1 Scheme of radiator installed in the bottom of

electronic component for cooling
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Fig. 2 Scheme of radiator installed in the top of elec-

tronic component for cooling
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Fig. 3 Simplified model and thermal resistance analy-
sis of heat dissipation for electronic compo-

nent
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Fig. 5 Thermal model of electronic equipment of

space camera
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Tab.1 Main parameters of materials for electronic equipment
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Tab. 2 Temperatures of PCBs of electronic equipment
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Tab. 3 Case temperatures and die temperatures

of electronic components
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Fig. 6 Temperature distribution of components on

power PCB
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