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Design and verification of thermal control system for Chang’E-3
probe

LIU ZiJun, XIANG YanChao, SI DongBo, ZHANG YouWei, CHEN JianXin, SU Sheng,
LV Wei, NING XianWen, SONG Xin & ZHANG BingQiang

Beijing Key Laboratory of Space Thermal Control Technology, Institute of Spacecraft System Engineering, China Academy of Space Technology,
Beijing 100094, China

Chang’E-3 probe is the first Chinese spacecraft landed on the lunar surface and survived for lunar day/night cycles. The
Chang’E-3 thermal control system developed new elements such as closed two-phase thermosyphons, variable conductance heat
pipes (VCHP), high-temperature adiabatic shield and radioisotope heater units (RHU) to deal with the harsh environment. Ground
test methods for simulating the effect of lunar gravity and descent engine were established as well. Thermal control system
worked well in orbit and on the lunar surface, and maintained the probe components and structure within the required range of
temperatures throughout the mission. First-hand data of the lunar surface probe, which is useful for the future mission, was
obtained during the flight test. This paper introduces the primary requirements, chief factors and the characteristics of the thermal
control system design. The final scheme, key elements and flight performance of thermal control system are also described.

thermal control system, lunar soft landing, lunar survival, two-phase thermosyphons, VCHP, RHU
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