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ABSTRACT

The thermal control device for the periodic working component combined
solid-liquid phase change material (PCM) with heat pipes is designed and numerically
studied. Due to high latent heat and retaining constant temperature during melting
process the component peak temperature, not withstanding small radiator size, is
reduced. The warm-up heater power consumption to keep the minimum allowed
temperature is also cut down since the accumulated thermal energy is released
through the solidification. The thermal buffer mass (TBM) made of Al can give the
similar effect but the mass and power consumption of warm-up heater should increase
compared to PCM. The amount of PCM can be optimized depending on the
component heat dissipation and on/off duty time.
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Table 1. Specifications of PCMTD and TBMTD

Mass [g] Periodic working part

Type

PCM | container | total | on—duty | off-duty | heat

PCM| 266 | 1,338 |1,604
TBM| - - 3,514

600s | 5400s | 80W
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Table 2. Thermophysical properties for PCM

and TBM
Material n-Hexadecane AlB061
Melting point [°C] 18.0 -
Heat of fusion [J/kg] 230,000 -
Specific heat [J/kg-K] 1,680(s)/2,310(1) 980
Density [kg/m®] 780 2,770
Thermal conductivity
W/m-K] 0.21(s)/0.14(1) 170.0
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Table 3. Thermophysical properties for the
components of heat pipe

Material wall wick vapor
Specific heat [J/kg-K] 385 774 1,874
Density [kg/m?] 8,933 4976 | 00172
Thermal conductivity
W/m-K] 401 243 14,000
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Fig. 4. Temperature dependent thermophysical
properties of PCM
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Fig. 5. Periodic temperature variations for the
monitoring points of PCMTD
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