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Abstract: The COMSOL Multiphysics computational fluid dynamics software was used to establish the nu-
merical model of the phase-change heat storage tank. The accuracy of the numerical calculation model was veri-
fied through experiments, and the structure of the phase-change heat storage tank was optimized. The influ-
ence of different annular metal partition layer numbers and partition thickness on the heat storage and release
process of heat storage tank were analyzed. The results show that the operation characteristics of the phase-
change heat storage tank can be improved by installing annular metal partition in the phase-change layer. In the
process of heat storage, the increase of the layer numbers and thickness of annular metal partition is conducive
to the melting of solid phase-change materials, and the utilization rate of latent heat is improved. In the heat
release process, the addition of annular metal partition can lower the solid ratio of phase-change material. The
annular metal partition with a thickness of 5 mm plays a stronger role in promoting the liquefaction of phase-
change materials and maintaining the water temperature than the annular metal partition with a thickness of 2,

10 mm.
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Fig. 1 Sketch diagram of phase- Fig. 2 Diagram of phase-change heat
change heat storage tank structure storage tank application principle
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Tab.1 Physical parameters of phase-change heat storage tank materials
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Tab. 2 Experimental results of water temperature at different measuring points of heat storage tank
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