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Study on the Effect of Gradient Porosity Structure
on Solid-liquid Phase Transition Based on Pore Scale
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Abstract:In order to further study the process of solid—liquid phase change in a square cavity ,based
on the lattice Boltzmann method (LBM),a two—zone model is used to investigate the solid-liquid
phase transition of a porous skeleton filled with gradients in different directions. In the process,the
flow and heat transfer mechanism of the phase transition process were analyzed from the pore scale.
The mushy zone in the process of gradient solid porosity and liquid phase transformation was
described in detail. The gradients in different directions in the cavity were studied. The effect of
porosity distribution and uniform porosity skeleton distribution on the phase transition process. The

results show that in the process of solid -liquid phase change of porous media,the heat transfer
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mode changes from heat conduction to natural convective heat transfer,which leads to a thick and

thick mushy zone; in the cavity filled with porous media,The gradient porosity distribution in

different directions has different effects on the phase transition process. Compared with the uniform

porosity ,the linear decrease from left to right and the porosity increase and decrease of the porous

medium from top to bottom,the melting rate The average Nu number of the high temperature wall is

large , which indicates that the porous skeleton with the porosity gradient distribution promotes the

phase change heat. When the porosity distribution of the porous medium increases linearly from left

to right,the phase transition process Obviously inhibited.

Keywords: solid-liquid phase transition ;gradient porous;a two—zone model
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