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General description of heat conduction in liquid and solid using frequency
resolved heat flow and energy transport characteristics between atoms and
molecules
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In the present study, the calculation method of local thermal resistances at
the atomic and molecular scale has been developed that represent the heat conduction
characteristics in each local region, to provide a general description of heat conduction properties
that are independent of scale and state by using the molecular dynamics simulation. This method
made it possible to show the local thermal resistance distribution across the entire solid-liquid
interface and clarified the cause of interfacial thermal resistance changes over a nanostructured
heat transfer surface. Furthermore, we showed that a parallel thermal circuit model holds true to
describe the relationship between each local thermal resistance and the overall interfacial thermal
resistance. We also showed that the frequency-dependent local interface thermal conductance can be
determined by Fourier transforming the heat flux passing through each local interface.
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Fig. 2. Temperature distribution in a Cu-graphene-water system.
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