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Abstract: In this study,a seasonal energy storage solar heat pump hot water system is designed, which integrates solar
energy heat collector, phase-change energy storage container and heat pipe. It uses composite phase change material to
store energy, heat pipe to conduct efficient heat transfer,and energy-saving heat supply of heat pump system. The maximum
utilization of solar energy is realized by switching working mode in different seasons. The numerical simulation of the
solar collector with inserted heat pipe is carried out by Fluent software. Based on Solidfication/Melting and VOF model,
the thermal storage process of CA/62# paraffin composite phase change material is simulated. The influence of natural
convection is considered by Boussinesq approximation. The results show that the heat supply water demand of energy
storage heat pump system in different seasons can not be satisfied by filling a single phase change material in the collector.
The composite phase changed material composed of CA and 62# paraffin has two phase change temperatures during the
energy storage process , respectively at 32.66 °C and 59.45 °C, which can meet the heat storage requirements of the
system in different seasons. In the process of heat storage,due to the density difference between CA and 62#paraffin and
the effect of buoyancy,the phenomenon of temperature stratification appears in the longitudinal section of vacuum tube.
The results can provide a reliable theoretical basis for the popularization and application of composite phase change
energy storage materials.
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Table 1 Physical parameters of single phase change material
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Fig. 5 Temperature field of cross and longitudinal section in summer
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SRS PES B ), 5250 2E T EUE T AL AY IE AR 1.
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Fig. 8 Average temperature time curves of CA/62# paraffin
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