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Thermal design of space optical remote sensor
YANG Xian-wei' > WU Qing-wen' LI Shu-sheng’ JIANG Fan' LI Zhidai'
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Chinese Academy of Sciences Changchun 130033 China;
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Abstract: In order to maintain the temperature of a space optical remote sensor in orbit a thermal control sys—
tem was designed according to a thermal control strategy that was based on the passive thermal control and ai-—
ded with the active thermal control. Firstly based on the work patterns of the space optical remote sensor a
modal for its flux calculation was established. Three extreme conditions were confirmed after analysis on the
thermal flux and temperature boundary conditions of the sensor. Then thermal design was concentrated on the
sun-oriented work pattern in a low-emperature condition primarily. Finally the thermal simulation and ther—
mal test for thermal control system were performed. Simulation and test results show that the temperature fluc—
tuations of mirrors are at (18 £1.5) “C and the axis temperature difference meets the requirements of the opti—
cal system. The temperature of CCD device can be controlled between 18 °C and 26 °C. The results demon—
strate that the thermal design is feasible and these experiments can provide a reference for the thermal design of
other optical remote sensors with low energies and big optical windows.
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Fig.3  All surface heat flux under earth-oriented work pattern on perihelion
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Tab.1 Average flux on each surface (W/m*)
+X 0.42 1.86 1.41 2.51
-X 84.82 88.81 281.23 98.89
+Y 50.72 76.42 41.82 93.80
-Y 26.19 75.81 184.02 90.21
+7Z 41.81 87.30 124.13 226.04
-7 13.20 19.70 44.50 0
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o &h p/(kgem™) k/(Wem™+K™") e/(Jokg ' *K™)
( 0.85 0.85 1 600 35.0 500
ZTC4A( 0.85 0.85 4 400 8.8 557
SiC( ) 0.8/0.02 0.8/0.02 3 085 185 820
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Tab.3 Test results of remote sensor under each condition (°C)
CCD
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