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A Molecular Dynamics Study on Thermal Resistance at Solid-Liquid Interface

Shigeo Maruyama, Tatsuto Kimura, Choi Soon Ho and Kqji Y asui
Dept. of Mech. Eng., The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656

Though our molecular dynamics simulations, we have demonstrated that when the system size is very small,
the thermal resistance at liquid and solid interface cannot be neglected. We have performed a quasi-steady
inequilibrium heat-transfer measurement by the molecular dynamics method of Lennard-Jones molecules. A vapor
layer was sandwiched between liquid layers and those liquid layers were in contact with two solid walls.  While
controlling the temperatures of two walls by the phantom method, we could accurately measure the energy flux to the
system. Combined with the temperature measurement with the heat flux, we have shown the temperature jump,
hence thermal resistance, at the solid-liquid interface. The measured amount of thermal resistance is equivalent to

the thickness of 10~20 nm heat conduction layer of liquid.

Key Words: Molecular Dynamics Method, Thermal Resistance, Heat Conduction, Lennard-Jones, Interface

1.
)
Kn
Kn
Kn
2.
Fig. 1 Lennard-Jones

m; = 6.636" 10% kg Lennard-Jones
f(r)=4e{(s /(s /n%

Spr =
340 A ey =167 10% ]
Lenneard-Jones
Sint EinT fec <111>

vvvvvv
vvvvvvvvv

- SEECII SO
eeen | layers ooling

8ol — Vapor

213.570 A

} 3 solid _
p ' layers Heating

Fig. 1 A snapshot of steady heat transfer system.
(GIE Animation, Quick Time Movie)
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Fig. 2 Heat balance of the system. variations for E3.

Tablel Simulation conditionsand measured values. See Fig. 2 and text for nomenclature.
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Fig. 4 Energy budget of phantom control for E3.
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Fig.5 Dengty temperature and velocity distribution for E3.
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Fig. 6 Thermal resistance thickness and contact angle.
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