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[ Abstract] Aiming at the problem that it is difficult to directly use external heat sink to dissipate heat for high-power electronic devices
with short-time operation in external insulation condition, the phase-change material with low melting point and high volume enthalpy val-
ue was adopted to optimize the design of energy storage structure and realize temperature control for electronic devices. Firstly, based on
the constraints of electronic device volume, weight, external environment, thermal power, working time, etc. , combined with the thermal
performance of phase change materials, an integrated design of heat dissipation structure was carried out. Secondly, according to the
characteristics of phase change material(PCM) , an equivalent specific heat capacity thermal analysis method based on temperature feed-
back was proposed. Finally, the thermal conductivity of three PCM including paraffin, carbon composite and liquid metal, was analyzed
by numerical simulation, and the heat dissipation performance of the three PCM in specificenergy-storage structures was evaluated by
using heat source temperature rise and temperature equalization as indicators, and an optimal phase-change energy-storage structure of the
electronic devices was determined. The results show that the PCM can significantly control the temperature rise in a certain period of
time, which meets the temperature control requirements of electronic devices in small volume and external adiabatic environment. The
volume enthalpy of PCM represents the energy storage capacity per unit volume of PCM. The higher the volume enthalpy, the smaller the
volume of PCM required. Liquid metal can obtain better thermal properties because of its large enthalpy and high thermal conductivity.

[ Keywords] volumetric enthalpy; paraffin; ene carbon composite material ; liquid metal ; equivalent specific heat capacity ; numeri-

cal simulation
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