Inequilibrium Molecular Dynamics Simulation of a Droplet in Contact with Solid Surface
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A liquid droplet in contact with a solid surface was studied by the molecular dynamics method. The liquid droplet and
the surrounding vapor were composed of Lennard-Jones molecules and two solid surfaces on top and bottom of calculation
domain were prepared with 3 layers of harmonic molecules. After preparing two liquid droplets on each surface, the
temperature difference between two surfaces was introduced by controlling the temperature of solid surfaces using the
phantom molecule technique. Hence, condensation on cold surface and evaporation on hot surface proceed at the same time
with little change of vapor pressure. Even though the effects of surface temperature and droplet size on the contact angle were
negligible, the droplet on condensation side had significantly smaller contact angle.
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Fig. 1 Two dimensional density and potential distributions and fitted circles Fig. 2 A typica snapshot of the inequilibrium
for the contact angle (1944 moleculesin 133« 126x 145 A box, T = 92K). droplets on solid surfaces
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Fig. 3 Temperature variation of droplets and surfaces.
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Table1l Calculationsfor the equilibrium condition.
Label Tc N Niig Oons  Qpot Oons  Qpot
K] (deg) (deg) (deg) (deg)
Top Bottom
EQ90 90 800 285-307 934 933 91.7 911
EQ100 100 1000 313-338 84.2 84.7 914 88.9
EQ110 110 1200 310-372 874 838 87.8 88.8
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(a) evaporating droplet (b) condensing droplet

Fig. 4 Potential distributions of droplets and temperature profiles of solid
layersin contact with droplets

(evap.)
(cond.) ©) (L) v)
3 200 ps
24 MW/m?
200 ps
300
ps 500 ps 200 ps
4(ab)
10°

(1) S Matsumoto, S. Maruyama and H. Saruwatari, Proc.
ASME  JSME Thermal Engng. Joint Conf., 2 (1995) 557.
2 32
1995 829
3) 33
1996 317
(4) J. Blomer & A.E. Beylich, Proc. of International Symp. On
Rarefied Gas Dynamics (1996), submitted.



