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Study on the Influence of Fin Parameters on the Heat Storage Performance of
Shell-and-Tube Phase Change Heat Storage Devices
Li Wenjie Han Rubing
( School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang, 621010 )

[ Abstract] Based on a shell-and-tube phase change heat storage device, a numerical simulation method was used to investigate
the mechanism of action of tree-like fin structures on the heat storage process. A fin unit model was established, with a focus on
analyzing the influence of fin geometric parameters (terminal branch length, angle between terminal and primary branches) on the
phase change heat storage process. The results indicate that the length of the terminal branches significantly affects the phase
change process, exhibiting a positive correlation with the melting rate (longer terminal branches result in faster melting rates); the
angle between the terminal branches and the branches also significantly influences the phase change process. When this angle is too
large or too small, it reduces heat transfer efficiency, thereby weakening the wax melting effect; When the angle is 30°, the optimal
heat transfer efficiency and temperature distribution are achieved. Additionally, the study found that during the initial melting stage
of PCM, there is a melting lag zone between the tree-like fins; Increasing the number of terminal branches at the branches can
improve the melting effect in this zone, but the improvement was relatively limited.
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Fig.1 Physical model of the shell-and-tube phase change

thermal energy storage unit
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Table 1 Thermal properties of paraffin RT50
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the phase change material
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Fig.6 Effect of branch tip length on the phase change process of paraffin
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Fig.7 Effect of fin angle on the phase change process of paraffin
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Fig.9 Effect of structural optimization on the phase change process of paraffin
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