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Experimental Study on Thermal Performance and System Economic
Analysis of Phase Change Heat Storage Heating Unit

DUAN Yang ,CHEN Jiu-lin ,WANG Zhi-xiong
(Suunpower Co. Ltd. ,Xi'an, China,Post Code;710075)

Abstract; In order to analyze the thermal performance of the phase change heat storage device during the
charging and discharging process,a phase change heat storage heating system was designed and construc-
ted,and the effect of major operating parameters on the thermal performance of the phase change heat
storage device was studied. On this basis, combined with the project cases,the economy of phase change
heat storage heating system was analyzed. The results show that the heat transfer of phase change material
(PCM) during discharging process is mainly controlled by the internal thermal conduction mechanism,
while the natural convection effect plays an important role in controlling heat transfer during the charging
process. The charging rate is faster than the discharging rate. Increasing the flow rate of the heat transfer
fluid (HTF) during the charging and discharging process can obviously enhance the heat transfer rate in
PCM and shorten the charging/discharging time , but the uniformity of temperature distribution in PCM de-
creases. In order to reduce the energy consumption of the system and improve the charging and dischar-
ging efficiency of the heat storage device ,low-flow HTF is preferentially selected for charging and dischar-
ging of the device. Economic analysis shows that the dynamic investment payback period of phase change

heat storage heating system is 3. 55 years,which has good economy. The research results can provide ref-
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erence for the design and application of phase change heat storage heating system.
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Fig. 1 Test system of phase change heat storage heating device and temperature measurement point distribution
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during charging process
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