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Abstract: In this study, a kind of energy storage type solar collector with inserted heat pipe is proposed, and the phase
change material(PCM) is filled between the solar vacuum tube and the evaporation section of the oscillating heat pipe to
improve the instantaneous collecting efficiency of the collector. In order to grasp the characteristics of phase change heat
storage/release heat process in the collector,a three-dimensional model of a solar collector with inserted heat pipe is estab-
lished by using Gambit software. Based on the solidification & melting model in FLUENT , the melting process of capric acid
(CA) which is used as PCM is numerically simulated. The comparison and analysis of the vacuum tube considering natural
convection are made by using Boussinesq approximation. Temperature distribution, liquefaction rate ,and temperature change
curves at different measurement point to explore the effect of buoyancy in the vacuum tube on the heat transfer flow mecha-
nism during phase change energy storage. The results show that natural convection plays a vital role in the melting process
of PCM,and that the temperature rises faster at the top of the vacuum tube than that at the bottom. The effect of buoyancy
during the solidification process can be ignored. In the vacuum tube placed vertically, the heat transfer mode of the heat
storage process in the axial direction,is mainly heat conduction at the solid sensible heat and the phase change heat storage
stage ,and at the liquid sensible heat storage stage is mainly convective heat transfer. In the radial direction,heat conduction
is always the main factor.
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Fig. 5 Temperature distribution with and without buoyancy during melting
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Fig. 8 Temperature distribution with and without buoyancy during solidification
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