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Abstract: Heat storage material combined with heat pipe is a new type of heat pipe used in spacecraft. Taking full ad-
vantage of heat storage characteristics of phase change material and the excellent transfer performance of heat pipe, it
offers new ideas for spacecraft thermal control design on high-power and short-term operation equipment or intermit-
tent work equipment. By modeling and contrasting the simulation and experiment results, the heat pipe with heat sto-
rage material has a good effect on temperature control.
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Figure 1. The section of heat pipe with heat storage material
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Figure 2. The space application model of heat pipe with heat storage material
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Table 1. Working model of short-term operation equipment

® 1 ENITERNTEER

Equipment Dimension (mm x mm x mm)

Number

Weight (kg) Short-term power (W) Working hours (min)

High-power equipment 110 x 100 x 5.1

Low-power equipment 120 x 420 x 10.7
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Figure 3. Curve: External heat flux on radiating board
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Figure 4. Curve: Simulation result of heat pipe with heat storage material(left) and normal heat pipe(right)
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Figure 5. Curve: Experiment result of heat pipe with heat storage material and normal heat pipe
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Table 2. Contrast of simulation result and experiment result

= 2. (AREREEIEN

Heat pipe with heat storage material Normal heat pipe
Equipment Simulation temperature (‘C)  Experiment temperature (C) Simulation temperature (‘C)  Experiment temperature ('C)
Min Max Position Min Max Min Max Position Min Max
; 1 6.5 255 1 53 41.9
ngh-pow_er and §h0rt-term 42 29.1 17 m4
operation equipment 2 71 25.1 2 46 419
1 71 11.8 1 7.1 11.8
Low—pow_er and s_hort—term 74 131 63 14.0
Operation equipment 2 8.9 133 2 8.9 133
1 -10.9 -3.6 1 -10.0 -1.2
Radiating board -12.4 -5.2 2 -9.0 -1.8 -12.9 4.4 2 -10.1 -0.9
3 -9.7 -2.2 3 -9.5 —0.6
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Figure 6. Curve: Contrast of simulation result and experiment result
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