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A Molecular Dynamics Simulation of Surface Behaviors of a Water Droplet

S. Matsumoto*, S. Maruyama, M. Shoji and S. Kotake
Dept. of Mech. Eng., The Univ. of Tokyo, Tokyo

A molecular dynamics simulation of a water droplet is performed using the ST2 model for the purpose of
investigating the microscopic behaviors in the liquid-vapor interface. The instantaneous surface molecules are
defined according to the number of neighbor molecules. The anisotropy of the local structures in the interface region
and the orientation of the surface molecules are represented by the two-dimensional pair distribution functions. The
influence of the local structures on the far infrared spectra of surface molecules is discussed.
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Fig.1 Density profiles of the water droplets compared with the  Fig.2 Pressure profiles of the water droplet (384 K): normal
bulk saturated liquid density. compnent of the pressure tensor p,, kinetic term p,

and interaction term p,,.

Table 1. Equilibrium properties of the simulated water droplets.

T [K] RIAl  plkg/m’] p, [kgm’] p,[MPa] p, [MPa] 7 [N/m]

3329 15.5 972 0.1 65 0.02 0.0504
3843 15.5 938 1.4 70 0.30 0.0540
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RECEDNDH, T THEEMTORFMEDHETIEERAT Fig.3 A slice view of the simulated water droplet
B3, FigalZirT L5, _7 PVICE L THiM#HRR ZRTHE (the surface molecules are denoted as the
BRICE B A ERDE, Figh R IBK OREOHENH Gk Symbols).

bNEBR-BREDO_EHHTHY, Nn=4,6810 DHLDIZONT,

BIEL SHERCRIRELERL TS, POEELRROC—2 ©
HARREE T3 E FE LS FORRRTFHEL LOT, 20k ¢ USRS
EOBEN V7 BRLIEES LV LEBRLTWS, $RE ““, 5 o
5T TG LR RRIR TV H I LD, EbHT NN

FEEFNRBIZBEIN TR Z ERb23,

o)
Fig.6 iX[@ U4 nEER-AkERM, Fig7 itER-REBAEMEHO- " o
ERHFTHB, POLHEORNE—7 IBREFRFLER—SFICBT Center of Mass
! of the Droplet

DABERFBLUVAEFRONMERLTRY, ZORYLLHFO a
REICHT S HEAROND, Ne~d TRRIMICHNE—7 85 Fig.4 Coordinate system for the definition of the
D, Nn=8 TIIHFICHEMIZOTrERNLE—INEBDHLNSD, Zh two-dimensional pair distribution functions.

— 920 —



Fig.5 Oxygen to oxygen pair distribution functions for 333 K (Nn=4,6,8,10).
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Fig.7 Oxygen to the imaginary-negative-charge pair distribution functions for 333 K (Nn=4,6,8,10).
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