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Abstract: In order to explore the influence of copper foam filling on internal heat transfer during
paraffin melting, a set of visual energy storage experimental device is designed and built, and its
mathematical heat transfer model is established accordingly. The changes in temperature distribu-
tion, solid-liquid interface, velocity vector, liquid fraction and mean Nusselt number of composite
phase change materials with different filling rates during melting are analyzed, and the mechanism
of enhanced heat transfer of paraffin wax by copper foam filling rate is concluded. The results
show that when the copper foam filling rate increases from 0% to 1. 28% . the melting time of
composite PCM decreases from 901 s to 830 s, showing a reduction of 7. 88% than that of pure
paraffin wax. At the copper foam filling rate of 1. 28% , paraffin wax gains the smallest tempera-

ture gradient of 9.1 K. According to the simulation results, the liquefaction rates of the compos-
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ite phase change materials with filling rates of 0. 43% and 1. 28% are 1.61% and 7. 11% higher

than those of pure paraffin, respectively.

to better enhanced heat transfer effect.

This indicates that higher copper foam filling rate leads
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Fig. 1 Comparison of composite phase change materi-

als before and after preparation
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Table 1 Thermal properties of paraffin wax and copper
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Fig. 2 System diagram of experimental setup
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Fig. 3 Platinum resistance position layout
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distribution of paraffin wax
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Fig. 7 Effect of filling rate on solid-liquid interface of composite phase change materials
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