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Design of space high power thermal emission system

LU Jiaxin' ,SUN Hetao' ,LUAN Xiuchun',ZHOU Cheng’, WANG Ge’
(1. Fundamental Science on Nuclear Safety and Simulation Technology Laboratory, Harbin Engineering
University , Harbin 150001 , China;
2. Beijing Institute of Control Engineering, Beijing 100190, China)

Abstract: According to the requirement of space megawatt-level high power heat emission system,a new type of heat
pipe radiating radiator is put forward by referring to the two-wing heat pipe radiating radiator proposed by NASA. The radiator
is composed of four parts: main loop pipe,foam carbon heat exchanger,heat pipe and heat dissipation plate. The main loop
selects sodium potassium alloy as the working medium, and the heat pipe selects water as the working medium. The differ-
ence with the American design lies in that this design is a symmetrical radiating radiator with four wings. All four wings work
independently , and wast heat of the system is transferred to the carbon foam heat exchanger through the sodium-potassium al-
loy cooling loop. The carbon foam heat exchanger transfers the radiant plate of the water supply pipe,and heat of the system
is transferred to the carbon foam heat exchanger through the sodium-potassium alloy cooling loop. The carbon foam heat ex-
changer transfers the radiant plate of the water supply pipe,and releases heat into space through the radiation exchange. The
structural design and preliminary thermal design of heat pipe radiator are carried out, which provides the optimal design
structure and parameters for the heat discharge system of high-power deep space detector.

Key words : heat emission system;heat pipe radiator;potassium sodium alloy
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Fig.1 Schematic diagram of heat pipe radiant radiator
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Fig.2 Integral structure of “ten” radiator
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Fig.3 Schematic diagram of single wing pipeline structure
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Fig.4 Schematic diagram of heat flow of heat exchanger
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Fig.5 Main loop temperature distribution
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Fig. 6 Carbon foam heat exchanger heat flux
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Fig.7 Improved heat flux density of carbon

foam heat exchanger
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Fig.9 Heat pipe design and calculation flow chart
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