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Fig. 1. Two-dimensional models for NaClQAl,O3 meso-
porous composites: (a) AC; (b) SC; (c) AS; (d) SS.
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Fig. 2. Boundary conditions of simulated units with

heat flux from bottom to top.
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Fig. 3. The interface of the composite.
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Fig. 4. The composite structure: (a) In parallel; (b) in

series.
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Table 1. The thermal properties of a-AlsO3 and NaCl
bulk at 300 K.
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Table 2. The comparison between theoretical calcula-
tion results and simulation ones for thermal conduc-

tivity of the composite.
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Fig. 5. (color online) The thermal conductivity of
NaCl@QAl2O3 changes with the pore diameter when
p=0,1.
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Table 3. The specific surface areas under different
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Table 4. Pore spacing of different structures.
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Fig. 6. (color online) The thermal conductivity of
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Abstract

In this paper, lattice Boltzmann method is used to simulate the phonon heat transport in NaClQAl;O3 mesoporous
composite material. Based on the Debye model, temperature coupling method is first proposed in the thermal simulation
of mesoporous composite material, to calculate the effective thermal conductivity of mesoporous composite material with
pores of various interface condition coefficient value, pore size, porositiy, shape and arrangement. Studies show that for
the same porosity, the estimated thermal conductivity increases with increasing the value of diameter, showing the scale
effect; for the same diameter, the estimated thermal conductivity decreases with increasing the value of porosity; for
the same porosity and diameter, the estimated thermal conductivity decreases with increasing the value of interface
condition coefficient p; porous shape and arrangement will affect thermal conductivity value, and the influences greatly

increase with increasing the value of p.

Keywords: mesoporous composite material, lattice Boltzmann method, phonon heat transport, thermal

conductivity
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