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A Study of the Non-Fourier Heat Conduction Phenomena

Soon-Ho Choi - Chang-Fu Jin - Hyun-Kue Choi - Seok-Hoon Yun - Myoung-Hwan Kim - Cheol Oh

Abstract : Although the law of classical fourier heat conduction predicts the heat conduction phenomena occurred in most
engineering fields with a good accuracy, it is also well-known that the conventional fourier law of a heat conduction has
an application limit when the heating and cooling are periodic for a short duration or when the heat conduction is
analyzed in the extremely low temperature region. This application limit of classical fourier law results from the fact that
it assumed the infinite speed of a heat wave. In this study, we investigated the feasibility of whether the molecular
dynamics could be used to calculate the speed of a heat wave through a solid. The calculated sound velocity showed a
good agrement with the theoretical prediction qualitatively. From the calculated results, we confirmed that the same
methodology can be applied the evaluation of the speed of a heat wave.
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Fig. 1 Simulation system arranged with fcc<111>.
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Fig. 2 Impulsed shock and reflection.
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Fig. 3 Measured acoustic velocity from simulation.
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