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Research on space environment influence and protection of
infrared temperature measurement equipment

Liu Zeyuan Shang Yonghong Lin Boying Wu Dongliang Zhu Lin

(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

Abstract ; With the increasing complexity of spacecraft structure and thermal design, it is more difficult to implement surface temperature
measurement technology, and the temperature measurement area tends to diversify. Therefore, there is an increasing demand for the
application of non-contact temperature measurement technology in spacecraft thermal test. This paper takes the application of infrared
temperature measuring equipment in vacuum and high-low temperature environment as the research object, designs the thermal protection
scheme and device of the equipment, and simulates and analyses the thermal protection of infrared temperature measuring equipment
based on node network method. Through physical test, the device can effectively realize the thermal protection of equipment in vacuum
and high-low temperature environment, and ensure that the equipment is in the normal working temperature range and its temperature
measurement algorithm model is not affected, the accuracy of temperature measurement is better than £2°C. Tt meets the requirements of
equipment in space environment test.
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Fig. 1 The Schematic diagram of active thermal protection
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Fig.2 The principle diagram of thermal imager module design
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Fig.3 The thermal analysis model of thermal imager module
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Fig.4 The hot node setting diagram of thermal
imager body and sheath model
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Fig. 6 The temperature distribution map of thermal balance

steady state of sheath and thermal imager with shield
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Fig. 7 The test site
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Fig. 8 The schematic diagram of temperature measuring Point

arrangement of thermal imager cover and shield
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Fig.9 The comparing of the effect of thermocouple distribution

on copper box blackbody temperature measuring

surface and infrared thermal image
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measurement under low temperature conditions
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Fig. 11 The temperature model data curve of thermal protection

device under high temperature conditions
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