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Mechanical Properties and Temperature Rise Characteristics of
a Thermal Control Equipment for Phase Change
Material of the Laser Payload

XIE Rongjian' , DAl Zhengshu®, XU Hongyan', WU Yinong', DONG Deping’
(1. Shanghai Institute of Technical Physics , Chinese Academy of Science , Shanghai 200083 , China ;
2. School of Energy and Power Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: A thermal control equipment using phase change material was designed for the laser
payload in the space craft landing on the moon. The ANSYS was used to analyze the mechanical
properties of the equipment theoretically. An experimental apparatus was constructed to obtain the
mechanical properties experimentally under different vibration conditions and different
temperature and vacuum conditions. The effects of gravity and heating power on the temperature
rise characteristics of the equipment were investigated experimentally. The experimental results
reveal that the temperature rises more slowly as the phase change material stays at two-phase state
rather than the single state. It’s also found that during the two-phase state, the heat absorbed by
the material is much more than that at the single state.Furthermore,the lasting time is much
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longer during the two-phase state than that at the single state. In addition, the effect of the natural

convection on the heat transfer performance could be neglected during the phase change.
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Tab.1 Physical properties of octadecane
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Fig.1 Thermal control device based on the
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phase change material

N I ANSYS A FR JT 43 Bt 314 4 52 44 32 17
i F& 5 BE 4 BT . S B0 R 3 A A I AR Y RE R
1.5 mm; 5P 70 GPas JA#A L 0. 335 &R & )
0.101 325 MPa([F AR5tk BL25 , S A TR
JEs A B9 9 3B R 7 k1101 325 Pa, fiF L, NANE 220
101 325 Pa) ; [ 5 4 %% JES AT -

2 R 3 4350 Sk 5 A i T A8 FH N, g 5 45
H,H R KB A8 & R 0.073 mm, fie K T
46.9 MPa, [# 4 4 2% A3 105 Hz. M8 45 0] 41,
%4 R IR RN A A A R
85 MPa, Ui Wi B I H4F & 2K, s8R AN 2 Kk A= 3 1

A

2 KBHERE
Fig.2 Shell deformation diagram
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Fig.3 Shell stress diagram
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Tab.2 Vibration conditions
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Fig.4 Schematic of the experimental apparatus
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using platinum resistor
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Fig.6 Temperature rise curve as the heating

power is 3.2 W
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Fig.7 Temperature rise curve as the heating

power is 7.2 W
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Fig.8 Temperature rise curve at different inclinations
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