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Thermal Design Optimization and Test Verification
of High Accuracy Umbrella-like Antenna

WANG Bo,CHENG Jian, XU Xiangyang ,ZHANG Jianbo, WANG Yaoting
(China Academy of Space Technology(Xi’an) ,Xi’an 710000, China)

Abstract: The temperature field of reflector affects the high accuracy umbrella-like antenna in space. As the main part
of antenna surface , the thermal control design of antenna rib assembly is very important. Through the thermal insulation and
heating for antenna rib,the main factors affecting heat leakage are controlled in the process of thermal implementation, so

that the temperature of antenna rib can meet the requirements of on orbit use. The rationality of thermal design of antenna rib

is verified by thermal balance test of the whole antenna.
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Fig.1 Rib assemble configuration
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Fig.2 Thermal resistance of rib assemble
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Table 1 Thermal resistance of different screw materials

L R ENEE R
(C/W) (°C/W) (C/W)
R1 0.07 0.07 0.07
R2 1.83 39.3 712.3
R3 8.46 182.0 3301.0
R4 53.2 53.2 53.2
RS 7.0 7.0 7.0
R6 14.2 14.2 14.2
R 84.6 295.8 4087. 8
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Fig.3 Temperature curve of rib in thermal balance test
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Fig.4 MLI design of rib
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Fig.5 Temperature curve of rib in thermal balance test
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Table 2 Thermal compensation power of rib in

different test case

g TERRIE i 5 ER -
(C) (W) IO T (W)
1 -65 99 92.04
2 -65 99 93.92
3 -65 99 94.02
4 -65 99 92.82
4 it
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