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Thermal and Mechanical Performances of Cold Chain With High Thermal
Conductivity Flexible Graphite Film for Space Application

ZHOU Ji' WANG Zhenying'? LYU Weidong' LIU Yingjun’ ZHANG Yanhu'
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(2 North China Institute of Aerospace Engineering, Langfang 065000)
(3 Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310063)
(4 School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013)

Abstract  Cold chain devices with ultra—flexibility and high thermal conductivity had important engineering value
and strategic significance in the fields of infrared focal—plane refrigeration for space loads, active and efficient heat transfer,
and uniform temperature thermal management. A new graphene film cold chain was proposed, and thermal collaborative
design and experimental research were carried out for this prototype. The effects of cold chain length, lap length, size,
and the number of end columns on heat transfer of the heat transfer belt were explored. Meanwhile the effects of cold chain
length, thickness, and width on its vibration transfer were verified. The results show that solder filling has a significant
effect on the improvement of the thermal conductivity of cold chains. Increasing the lap length and the number, the
diameter of the end columns can effectively improve the thermal conductivity of the cold chain. Further, the decrease in
thickness, the increase in the width and the ratio of width—thickness can increase the response amplitude of the cold chain
end. This study is prone to provide a fundamental reference for the design and selection of cold chains with both high
flexibility and high thermal conductivity.

Key words Space refrigeration, Cold chain, High thermal conductivity , Thermal resistance
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Fig. 1 Graphene film cold chain and structure model
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Fig. 2 Influence of thermal resistance in different regions on

thermal conductivity of cold chain
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material varies with temperature
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Fig. 5 Influence of number and size of end columns on thermal
conductivity of cold chain
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Tab. 1 Thermal conductivity of cold chains with different

numbers of columns

SRR E/W+(m-K)"!
1 1032.86
2 1 035.60
3 1036.82
4 1 036.59
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Fig. 11  Schematic diagram of the thermal conductivity test
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Tab.2 Thermal conductivity test results of cold chain at 80 K

(4)

PIW /K 7, /K AT/K KW -(m-K)"
80.863 83.468
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