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Thermal design of space camera baffle with low power
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The temperature variety of the outer baffle for space camera directly affects the temperatures of
optical components around the baffle. The thermal deformation of optical components would decrease the
quality of image. Three different thermal control approaches were stated out for the baffle of a high—
resolution space camera and the analysis and comparison among them were accomplished. Firstly, the most
common thermal control means of baffle for space camera were introduced. The orbit heat flux and heat
resistant between the baffle and the main body of camera, which affect the temperature of the baffle, were
calculated and discussed. Then temperatures and powers of active heaters in three cases were obtained via
simulation analysis. After comparison, the third design approach was adopted because of the low power of
active heater and high temperature stability. Finally, the thermal design was validated in the thermal balance
test and temperature test in orbit. The temperature range of the baffle is between 4.8 C to 13.6 C and the

second mirror is between 17.8 C to 17.9 C. The data in orbit are consistent with the analysis results, which

Y im B 88 :2016-01-05;  f&iT H #:2016-02-08

TEHZ B TWL(1983-), 5, W4k, 35 2 35 25 (0] ) 2% 8 A $OR 5 #Gal 56 O 18 9 i 58 . Email: gholethe @126.com

50 8 4%« 5% 30 (1968-) , B SE G, B A S0, PR R A GO RS % WL CAD/CAE Al %8 0]l 4% 38 Jgk £ #4% BOR J7 i iy
WF %% . Email: wuqw@ciomp.ac.cn

BIRESE . TRFEA977-), &, BRI 5, 424, 352 A g5 25 (A AH AL 6 HLEEE 1 40 M7 69 BF 98 . Email: wangzhongsu@ciomp.ac.cn

0918002-1



L oh ok AR

% 9 M

www.irla.cn

% 45 A

indicate that the thermal design is valid and reasonable which can meet the mission requirements.

Key words: space camera; baffle;
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Fig.1 Structure of the space camera
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Fig.2 Variety of incident heat flux density of the camera’s entrance

in an orbit period
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Fig.4 Temperature variety of baffle in case 1
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Fig.8 Temperature variety of baffle in case 3
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Tab.2 Results of thermal balance tests

Power of active Temperature of  Temperature of

heater/W baffle/C second mirror/C
Case 2 18.8 15.5 17.9
Case 3 10.5 10.3 17.9
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