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Design of Temperature Environment Simulation System for Quter Space Based on

PID Control Method and Inverter Power Adjusting Technology

Dai Hailin, Yuan Weifeng, He Yun, Zhang Lili, Zhang Tao
(Beijing Institute of Spacecraft Environment Engineering, Beijing, 100094, China)

Abstract: Considering the request of high dose radiation born by the temperature environment simulation
system for outer space, the structure model of the space temperature and radiation environment simulating
system is built. Refrigerating unit and heating components are used to heat and refrigerate the antifreeze.
The remote temperature control and anti-radiation design of the system are achieved through the circulation
of antifreeze and gas. Temperature control process is divided into three stages, including refrigerating
stage, heating stage and heat insulating stage. Increment PID control method, inverter power adjusting
technology and fuzzy control method are adopted in the temperature control of environment simulation
system, and the excellent control effect is achieved. Experimental results show that the actual temperature
control curve is in accordance with the given one, and can satisfy the request of the space temperature
environment simulation system.
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