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Establishment of molecular dynamics data basis for prediction and design of
thermophysical properties of liquids
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Thermal conductivity of liquids is fundamentally governed by inter- and
intramolecular transfer of mechanical energy. Using an original analytical method that
quantitatively observes this molecular energy transfer by molecular dynamics simulations, heat
conduction in various liquids was comprehensively investigated. The liquid species include
industrially important thermal media such as water, ammonia, and fluorocarbons, as well as soft
matter such as erythritol, which is getting important as a phase change material (PCM) in these
days. The contribution of atomic groups constituting the liquid molecules to thermal energy transfer

was clarified, establishing a basis for predicting the thermal conductivity of unknown materials
and for molecular design of liquids with desired thermal conductivity.
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