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Fig.4 Profiles of molecular potential energy and force

B 4(a) Bon, HESMAHN: EBDIREF
L-J S Gey 0 IEEIFAER G RIBRE 2, HL25%
A AUy = Ur-3 tiquia = UL-J vapor = 9-43. i HL 5
FEEANREX B AR AT, FNERSEHRAE
TR B, BBHRBEA N AU = Ue vapor —Ue liquia =
73.60. o FRAHREA L-J HEESHEEHZAM, B
FREIHBERBE A AU, = AU — AUy = 64.17. &
R, FERFRE R G £ S EA.

XtFIEAAE, BT 2,y AT SRS
PRI AE, AT 2 JF AR, W 4(b) B
N, AW L-J N I TEHAH XA A AN

T, EEMAEX AN AE, H04IEME, RHAM
WBAESTAHRAMEIE T, 88T f1. R
IR AE, WAEREXAMSHENST f5 AR, &
A XA IEE, G0A4RAE, RAAEDRES
FIBATBIB 1. HHh, &IhEm G, S
RUAFBTASHFRSWSN .

PR K 4 FAE R . BEA T RER A 7k 2
PEATIBER, 5K 5 FroR. XL L-J S Re g &
RERTLUE H, A& 765 T 15 B X i S sl 38 K,
BE B XA A s S E WA S T A
HXK SRR AER BB ASREE SR, 5Fai
R IR A2 40 5 i v AR fh B S e AR — 3

water (7% =5.585)

270 290 310

330 30 370 390
t*
(a) & FHLEK L-J HaEMEHH R

(a) Molecular trajectory, L-J and electrostatic

potential energy

water (7% =5.585)
1200 evaporation
vapor

condensation — -

J v
liquid position- z

330 350 370 390
t*

T T
270 290 310

(b) & FHE K L-J 1m0 J

(b) Molecular trajectory, L-J and electrostatic force

B 5 SRk A A KRB E B
Fig.5 The tracing records of the typical water molecules

during the phase-changing transition



# 34 AN ORISR RSP SRS /i EMD B s 323

water (1T =5.585)

ttal( ]+U*)

270 290 310 330 350 370 390
t*
(c) A FRBREEN

(c¢) Resultant potential energy and force

B 5 RAKSFHERSEE RBEEE (8)
Fig.5 The tracing records of the typical water molecules

during the phase-changing transition (continued)
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EMD SIMULATION FOR POTENTIAL AND FORCE AT LIQUID-VAPOR
INTERFACE SYSTEM COMPOSED OF
WATER MOLECULES Y

Sun Jie He Yaling? Li Yinshi Tao Wenquan
(State Key Lab. of Multiphase Flow in Power Engineering, School of Energy & Power Engineering, Xi’an Jiaotong University,
Xi’an 710049, China)

Abstract The interaction of potentials between molecules is important for the molecular interface behavior.
The liquid-vapor interface system composed of water molecules is simulated and studied with equilibrium
molecular dynamics (EMD) simulation method in this paper. The results agree with the known conclusions
that there is a marked fall of potential between the liquid bulk and the vapor bulk. It is also indicated that
different types of forces have different effects on the molecules moving across the interface. The L-J force acts
as a resistance to condensation while the electrostatic force, which is predominant in the resultant force, acts
as motivity. Meanwhile, some typical molecules which participate in the phase-change process, are especially
traced. The results show that the process of condensation leads to a drop of the potential energy of a vapor
molecule, which falls into the potential well. Correspondingly, the process of evaporation increases the potential

energy of a liquid molecule, which gets over the potential barrier.

Key words molecular dynamics, condensation, liquid-vapor interface, potential well, potential barrier
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