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Tab.1 The potential parameters of TIP4P, SPC., SPC/E models
A co-o/eV 60-0/nm rom/nm q0/e qu/e ron/nm Gon/(*)
TIP4P 0.1550 0.315 36 0.015 —1.040 0 0.520 0 0.095 72 104.52
SPC 0.155 3 0.316 60 * —0.820 0 0.410 0 0.100 00 109. 47
SPC/E 0.155 3 0.316 60 * —0.847 6 0.423 8 0. 100 00 109. 47
k2 BERAREHEYUMELS XHELK
Tab. 2 The density and thermal conductivity comparison between simulation and literature
T /(10° kg » m™®) BERIT/(Wem L« K1)
TIP4P SPC SPC/E TIP4P SPC SPC/E
R 0.981 0. 964 0. 983 0.619 0.702 0.691
SCHRA 0.994 0.978 0. 998 0.616 0.863 0.635
SR 0. 997 0.604
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Change curve of thermal conductivity of water

film with different temperatures
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Fig. 2 Density profile at various temperatures
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Fig. 3 The X-Y projected plan of snapshot of water

molecules
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Fig. 4 Variation curve of vapor water molecular

numbers with time

BB E Y R e X R TR A DA
PRSI TR ] A ZEPE 2R 1 ns PUS A9 %L
AT B/ AU M K (2) AR B 28y,
C, Fl o BYAE . SR )5 45 15 2 A9 pR EO0E i 1a] 2 47 5K



% 3

HEXF: PARREABGER-IME DT 50 FHE 233

T 3D FrR. HEOR R R R o B R IB X
(4), For M Ry oK BE IR JBTRE S A DA 8 1A o I )
T .

d

d”:zcl‘[eﬂ (3)
M dy_ M.
Q_A dt ACITe (4)

3.2 R AR K R N

ST 375~425 K, JE BN 2 nm #Y /K
FE R AT AR AR LR A T A B BT A Bl AN
[ B2 A5 1 TS B 28 R, 18 5 4 Y 1 28 R R Bl I
] A A5 £k G R i k. DAL R RT DL Y 28k 2R B Tl
JEE Y T Bt e IR E S 425 KB 2R R R
R I HLHCBE TR B2 04 T v 15 e 22 2 8 ) R
JEART 400 K B, P BE e 28 0 Rl b 5 R
T 400 KO, 78 A 2 B IR RE (4 38 B o i R AR
/N S 35 B A AL

— 375K
-- 7K
- 400K
-- 412K
-+ 425K

a/(10° kg-m2-s7")

SR,
1 R o

1 2 3 4 5
t/ns

B 5 B A T AR R ] R L

Fig. 5 Change curve of evaporation rate with time

for varying temperature
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Fig. 6 Change curve of evaporation rate with time

for varying water film thickness
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Fig. 7 Change curve of temperature of liquid-vapor

interface with time for varying water film

thickness
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Molecular dynamics simulation of liquid-vapor phase-change

for nanoscale water films

HUANG Zheng-xing” ,

SUN Tong-tong, LI

Qian-gian

( School of Electronic Science and Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: The influence of the thickness of nanoscale water film and the system temperature on the

evaporation rate of the liquid-vapor phase-change is studied using the molecular dynamics (MD)

simulation. The influence of temperature (375-425 K) on the evaporation rate of the phase-change is

simulated with the water film thickness of 2 nm. In addition, at the temperature of 400 K, the

influence of the water film thickness (2, 3, 4 nm) on the evaporation rate of the phase-change is

simulated. The simulation results indicate that the evaporation rate increases with temperature under

the condition of the same water film thickness, the evaporation rate increases with the thickness of the

water film at the same temperature and exponentially decreases with time. The related results can

provide a reference for the design of heat transfer devices whose principle is based on the liquid phase-

change, such as micro heat pipe.

Key words: thickness of liquid films; liquid-vapor phase-change; molecular dynamics simulation



