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Design and Implementation of a Space Sub-Kelvin Sorption Cooler

LUO Bao-jun, WANG Zhao-li, YAN Tao, LIANG Jing-tao

(Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China)

Abstract:In order to match a suitable heat sink cooling system, characteristics of sub-Kelvin sorption cooling are

analyzed. The effect of heat sink temperature on the performance of sorption cooler is then studied. A prototype of sorption

cooler is designed and investigated. Based on a pre-cooler of 1.5W@ 4.2K G-M refrigerator, performance of 50 W@ 0. 8K

is obtained for the sorption cooler with *He as the working fluid. The experimental results validate the technical feasibility of

a higher heat sink temperature obtained by proposed mechanical cooling system, and the research results will also provide

technical support of sub-Kelvin cooling for China’s deep space exploration and manned space station program.
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Fig.2 Schematic diagram of sub-Kelvin sorption cooler
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Fig.3 Schematic diagram of gas-gap heat switch
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Fig.4 Refrigeration roadmap of space < 1K temperature
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Fig.5 Effect analysis of heat sink temperature

on the performance of cooling
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Fig.7 Prototype of sub-Kelvin sorption cooler
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