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Molecular Dynamics Study of Surface Tension of a Liquid Droplet

A. Ogita", S. Matsumoto, S. Maruyama, and M. Shoji
Dept. of Mech. Eng., The Univ. of Tokyo, Tokyo

Liquid droplets of argon surrounded by their vapor were simulated by molecular dynamics method.
Temperature and size dependences of the nominal surface tension expressed by Laplace's equation were
obtained from the equimolar radius and the pressure difference of liquid and vapor phase. Furthermore,
exchanges of molecules between "liquid”, "interface”, and "vapor" phases were considered by following
the history of instantaneous property of each molecule.
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126 d B EE Y =4 ,3kBT/(Nm) Table 1. Survey of simulations. T: Temperature, R.: Equimolar radius, N: Number of
molecules, L: Size of calculation domain, p: Density, p: Pressure, o: Surface tension

LZ1500 R T v TOFHETH ®) 1 & A) | xg/m?) | ag/m?) | MPa) | (MPa) (N/m)
fixe, chAsFozmg | 1| 85| 20.06] 958] 116.8| 1515| 7.97| 12.44| 0.141] 0.0123
, 2| 90| 20.60| 946| 98.8| 1475| 9.57|10.77|0.179] 0.0109
MEMATHILET, BEE | 3| 100] 20.47] 917 75.2] 1415| 25.91| 9.29] 0.538| 0.0090
o NZE51c | 4| 85| 23.98[ 1604| 155.8] 1528| 4.92[ 1248 0.087| 0.0148
Ef*ﬁﬁggé*é*" 5| 90| 23.58| 1502| 131.7| 1508| 10.30|12.19| 0.193| 0.0141
RAN—TLOHHKIEB | 6 | 100| 24.24| 1534 100.3| 1442| 16.74| 7.35/ 0.348| 0.0085
- . 7| 85| 27.62] 2269| 155.8] 1522[ 4.45] 13.96] 0.079] 0.0192
TH SNEBHR, BRSO o g0l 5763 2242| 1317 1502| 8041327/ 0.150| 0. 0181
ST EAFETAMTVE [ 9| 100 28.02] 2168] 100.3] 1455| 10.90| 10.62] 0.226] 0.0146
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