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Study on the effect of gradient skeleton on the heat storage
characteristics of soliddiquid phase change

*

JIA Xinglong CHEN Baoming ZHANG Yanyong LI Meng
( School of Thermal Engineering Shandong Jianzhu University Jinan 250101 China )

Abstract: By adding a metal skeleton with high thermal conductivity to the phase change material
the melting time of the soliddiquid phase change process can be shorten and the average heat storage
rate of the phase change heat storage system can be increased. A two-dimensional soliddiquid phase
transition model with gradient skeleton is established in this paper. By using finite element analysis
method numerical simulation research is made to explore the effect of solid metaldiquid phase heat
storage characteristics in the cavity filled with different gradient metal skeleton structure. The results
show that compared with the soliddiquid phase change process of pure paraffin without filling the metal
skeleton after the metal skeleton is filled the heat transfer method is mainly based on the thermal
conductivity of the metal skeleton. Under different conditions in the case of the normal gradient
skeleton structure the complete melting time is the shortest; under the condition of the two kinds of
skeletons the average heat storage rate of the positive gradient skeleton structure is the fastest and
the more the number of skeletons the smaller the porosity and the the larger the average heat storage
rate. Because the positive gradient skeleton structure strengthened the heat transfer process of the
phase change material away from the heating source the enhancement effect of the phase change
thermal process is the best.
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