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A study on local and instantaneous thermodynamic quantities at nanoscale

Fujiwara, Kunio
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In this study, we established a method to calculate local quantities defined
at the nanoscale considering atomic or molecular behavior, with the objective of elucidating
transport phenomena of matters and energies at interfaces. Based on the established method, we
investigated evaporation phenomena in a slit and energy transport across a liquid-solid interface.
The results showed that the local quantities defined in the interfacial region play crucial role in
transport phenomena at the nanoscale.
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Fig. 1 Calculation system(Initial condition).
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Fig. 2 A liquid system between two flat solid walls.
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Fig. 3 Density distribution in the vicinity of the vapor-liquid interface in the y-z plane.
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Fig. 4 Positive and negative values of the local energy fluxes in the y direction with the fluid density in
the cases of () &s = 0.4 and (b) &1s = 0.6.
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Fig. 5 Local energy fluxesin evaporation processes in the cases of (a) sts = 0.4 and (b) &ts = 0.6.
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(a)Density distribution. (b) Heat flux distribution.
Fig. 6 Density distribution (a) and heat flux (b) in the vicinity of the solid surface.
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