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Temperature control technology of cryogenic infrared target source

Wang Chao, Hu Zhonghui
(Space Optical Engineering Research Center, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to correct the response linearity and non uniformity of infrared sensor, variable
temperature and cryogenic infrared target device was developed. The working principle of the developed
infrared target device which temperature was variable and cryogenic was discussed. The temperature
control system of the blackbody source was analyzed by temperature field simulation based on finite
element method in ANSYS software and temperature measurement experiment. The analysis and
experimental results show that the cryogenic infrared target device developed is reasonable, and the
distribution of simulated temperature field and measured temperature field is consistent, and temperature
control precision(<0.5 K) and stability(=<0.2 K) are high, and temperature distribution of the blackbody
source is even(<0.1 K/min). And the system can meet the test and verification requirement of cryogenic
infrared system.
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Fig.1 Structure sketch of the cryogenic infrared target
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Fig.2 Schematic diagram of temperature control system
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Tab.1 Measured temperature of blackbody and
result of the simulation analysis

Measured temperature Simulated temperature

Testing

Site
surface Tempera- . . Tempera- . .
T T
ture/C ime/min ture/C ime/min
Surface of 1 -192.0 27 -193.3 11.7
blackbody 2 -189.2 27 -193.1 11.7
Surface of 1 -194.9 20 -194.6 10
heating
panel 2 -194.4 20 -194.3 10
Surface of 1 -194.9 20 -195.8 10
cooling
panel 2 -194.7 20 -195.5 10
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