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Abstract In the present paper, a patched-type multi-block lattice Boltzmann method is adopted to
study the influences of contact pressure, roughness, gas thermal conductivity of interstice media on
the thermal contact resistance. The results show that thermal contact resistance of aluminum pairs
decreases with the increasing contact pressure, while increases with roughness. Besides, the thermal
contact resistance of bulk aerogel pairs changes slightly with the increase of contact pressure when
the interstices are filled with air, while significantly decreases if the interstice is approaching vacuum.
In addition, the gas conduction of interstice media plays a key role on the thermal contact resistance.
At low contact pressure, the thermal contact resistance of the vacuum gap is about 50 times of that

of the air gap.
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Fig. 1 Schematic diagram of thermal contact resistance
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Fig. 4 Simple model of thermal contact resistance
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Fig. 5 Pressure dependence of thermal contact resistance
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Fig. 6 Gap medium influence on thermal contact resistance
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