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Non-equi librium molecular dynamics analysis for evaporation of water including
non-condensable gases

Yaguchi, Hisao
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Non-equilibrium molecular dynamics simulations were carried out to
investigate evaporation and condensation in vapor-liquid system including non-condensable gas. We
clarified the influence of the adsorption of non-condensable gas on evaporation coefficient. It was
found that as the molar fraction of the non-condensable gas increased, the adsorption and thickness
of transition layer increased and the evaporation coefficient decreased. In addition, it was
confirmed that the D2 power law was qualitatively valid in nanodroplets. Furthermore, Kelvin effect

was observed in a fine bubble.



DDS

Boltzmann

1994

100

Marek and
Straub, Int. J. Heat Mass Transer, 2001

Fuj ikawa

Fujikawa, Yano, and Watanabe,
Vapor-Liquid Interfaces, Bubbles and
Droplets, Springer, 2011) Ishiyama

Ishiyama, Yano, and
Fujikawa, Phys. Fluids, 2004

Fuj ikawa

N 2014
2
Kobayashi,

Hori, Yaguchi, and Watanabe, RGD, 2014

Nada and Furukawa, J. Crystal
Growth, 283(1-2), 2005

GPGPU General Purpose computing on
Graphics Processing Units

GPGPU

, 1990
Nada and Furukawa, J. Crystal
Growth, 2005
12-6 Lennard Jones
Modified Lorentz-Berthelot
Harvey Fabritiis
Particle Mesh Ewald GPGPU
Harvey and Fabritiis,
J. Chem. Theory Comput.,2009

Gibbs

, , 1980

Ishiyama,
Yano, and Fujikawa, Phys. Fluids, 2004



TIP3P TIP4P
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1
| TP3P | TP4P | 6 site
®) (kg/m *)
273 | 0005 0.006 0021 0018
283 | 0.009 0028 0019 0062
293 | 0017 0043 0.047 0076
303 | 0030 0.092 0061 0120
313 | 0051 0131 0129 0233
323 | 0083 0187 0166 0313
333 | 0130 0241 0240 0445
2
| TP3P | TP4P | 6 site
®) (kg/m *)
273 | 99938 9983 998 5 989 5
283 | 9997 989 8 993 6 996 3
293 | 9982 980 4 9892 997 3
303 | 9956 9717 9832 9955
313 | 9922 9617 9759 9932
323 | 9881 9512 9677 987 8
333 | 9832 9397 9592 980 8
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