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Abstract: Based on the energy storage and thermal management properties of phase change energy storage system,
an energy-storage thermal management device coupled with heat pipe is designed through combining with the thermal
superconductivity and temperature uniformity of heat pipe.The temperature distribution of each part of the device and the
change of thermal resistance of heat pipe are obtained by testing the developed device under different working conditions.
Results show that the coupling of energy-storage module can effectively reduce the thermal resistance of heat pipe and the
temperature of evaporation end in the system,which ensures the good temperature uniformity of the heat pipe.The thermal
resistance of heat pipe in the system that is coupled with energy-storage module decreases by 35. 5%—44. 5% when the
test is performed in the heat input range of 20 W—160 W.Furthermore ,the minimum thermal resistance of the heat pipe is
0.053 91°C/W at 80 W of heat input.By comparing the melting characteristics and heat pipe properties of phase change
material (PCM) at different placement angles of the device, it is found that natural convection has more significant effect
under horizontal placement, meanwhile PCM has a faster melting rate and more uniform melting, PCM in the energy
storage device has better energy-storage effect, and the thermal resistance of the developed system is minimum.On the
other hand,because PCM stores part of the input heat,it can achieve an excellent heat management effect and effectively
improve the stability and reliability of the system.
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