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Abstract

As anew kind of material, porous material is applied in many fields because of its light weight and high
thermal conductivity. The numerical reconstruction of porous materials and the study of their heat
transfer characteristics are of great significance for engineering applications. In this paper, the com-
plex structure of porous material is modeled, and the lattice Ludwig Boltzmann method is used to cal-
culate the effective thermal conductivity of porous material, validate the algorithm, and analyze the
influence of mesh number and two-phase thermal conductivity ratio on the calculation results of equiv-
alent thermal conductivity. The simulation results of equivalent thermal conductivity tend to be ac-
curate in a certain grid range, and the higher the two-phase thermal conductivity ratio, the more sta-
ble the change of equivalent thermal conductivity, tending to a fixed value.
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Figure 1. Schematic diagram of the growth direction of the growth phase
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Figure 2. Two-dimensional model of porous materials
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Figure 3. Three-dimensional model of porous materials
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Figure 4. Optimization of porous material model
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Figure 5. D2Q9 model
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Figure 6. Calculation model
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Figure 7. Comparison of Cu/solder material simulation and test data
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Figure 8. Effect of grid number on simulation results
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Figure 9. Effect of porosity on simulation results
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Figure 10. Effect of two-phase thermal conductivity ratio on simulation results
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