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An approximate method is proposed for calculating of local pressure in nonuniform system on the basis of virial
theorem. To confirm the approximation, we perform molecular dynamics simulation of argon liquid film and its

vapor in vapor—liquid equilibrium state at 90 K. Consequently, space-averaged pressures obtained in bulk liquid
and bulk vapor agree with saturated vapor pressure from experiment within 4 %.
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Fig. 1: Snaphot of vapor-liquid equilibrium simulation
of argon liquid film and its vapor at 90 K.

D00000000oooo @Poooooo 1)0o (2)
000000000000000 (2)00000000

Oo0ooo0oooooooooonooonoo
00000000000 ()00 (2)0000000
Oo00oooooooooooooooonoboooooo
Oo00oooooooooooboooooooooooo
O00ooo0oooooooooooooooooooo
DDDDDDDDDDDDDDDDDDDDDDDD(1)
DDDDDD(Q)DDDDDDDDDDDDDD(Z)DD
goooooooooooooooooooooooo
O0o0o0oo0ooooooooooooooooo vo
DDDDDDDDDDDVCDDDDVCEVDDD(2)
oooooooooooo
1 ieVe 1 i€EVo JEV
P%% <Z m£?>+2< . Z Tij Fw> (3)
v ¢ I (i#5)

Ogooooobol100boo0oooooooobooooo
O00oo0oooooooooooo 20000000
go0o0o0oo0oboooooooooobooooonog e
DDDjDDDDDDDDVCDDDDDDDDDD(3)
DDDDD(Q)DDDDDDDDDDDDDDDDDDD
obo:00000 Ve OOOOoobOO jOo0bbOoOoo
oooooooooooooao I/QDDDDDDDDD
DDDDDDDD(3)DDDDDDDDDDDDDDD
goooooooooooooooooooobooooo
goooooooooooooooooooobooooo
Oo00ooooooooo

Copyright (© 2015 by JSFM



020000000000000

F05-4

DDDDDDDDDDDMD
Oo000000000450
o e o o o o o e
o s s e
o e s e
Oooooooobooogo
oooooooo00oogo
oDoooooooboogo
ODoooooootbopqo
ooooooooHO0oqo
oDoooooooHO0ogo
oooooooodOogo
oooooooof8ogo
Dooooooo=8o000
DDDDDDDD%DDDD
oooooooo=Cogo
oooooooosSsogo
o e e o o e i o e e
Dooooooootogoo
oooooooooofonoo
DDDDDDDDD%MDDDD
DO000000005 0000
ODO00000000,.=0000
Oooooooof®egood

Y~ S o o o

ementary Methods,” Wiley-Interscience (1992).

ood
1) Haile, J. M., “Molecular Dynamics Simulation: El-

(2 000O0,000, “000000000O0OO0O0ODO

0
(

Density (kg/m®)

10

15

Vapor

x X XX

~—~
Z(© g
-l = g1 |o 1o &
< = o N
o
=
| o xxxxxxxxx =1
s 2 - @
2 Z 5% 4
£o £ = - o
-y a) ‘= oen d Q -4 =
22 15 _
O X o)
S >
SIS °
1 . 1 e
N — o
= =

0.3

(edIN) Qanssaig

O, 0000 (1997).
(3) Yaguchi, H., Yano, T. and Fujikawa, S., “Molecular

Fig. 2: Profiles of pressure and density. Solid line de-

notes saturated vapor pressure from experiment().

Dynamics Study of Vapor-Liquid Equilibrium State

Fluid Science and Technology, Vol. 5, No. 2 (2010),

pp. 180-191.
(4 000, “00000000000000-0000

of an Argon Nanodroplet and Its Vapor,” Journal of

goooboooobooo

3.

00000000-" 0000 (1990).
(5) Tegeler, Ch., Span, R. and Wagnera, W.,“A New

Equation of State for Argon Covering the Fluid
Region for Temperatures From the Melting Line

O
MoooO
]
Sooo
ooUw

oobd S

to 700 K at Pressures up to 1000 MPa,” Journal
of Physical and Chemical Reference Data, Vol. 28,

No. 3°(1999), pp. 779-850.

Copooocsooono

O

fO000w
goUoos
I
oBoo
oS0ox
osS8ow
_H_n/._H:H_D
OZlloqo
00 O
o<~Upgd

O
O
O

==
O 200 %0
_H_O_H__H_GD
OOo0&0O
oOoo—oO
O0OOog0o

@]

DDDMDD
OO0 OO
oOoo4O0

OoOooOoOoon

S
ZO0000d T co0o0

0l O

0000
MDDDD
U ooo, oood

OooogSocooo

oo S
DDDxDmDD

OUpOpowoRoo

EUo 0o llogoo
MMDMD@DDDV
MDDDDHDDDD
) DDD%DDDD
105552550008
UDDDDD O ND
05 A oOod<oO
_H__H_MraM_H_MDM_H:H_
DDDD oOodoR

cadqnOgoOos
MDD%DDDDDDN
DDDDDDDWDDD
e gboozood
mDMDDDD%DDD
m_H_ Il oOooscooo
SO pooo I ooo
dDmDDDDDDDD
Ro-ooooiooo
o Y s o o o P i i

gooan

4.

)00o0oo0ooooooooo

Qg

020 0000 (

ooooo“oooooo©
oO0ooOoboooooogd
oUOo0oUoooooob
o0ofoloooooob
DDDD%DDDDDDDD
DDDDMDDDDDDDD
0808 Boooooot
Do ECoooonoolt
OTHgooooot
o-—ooooood
o-ooooood
O DDDDDDm
O5000000g
o o e o =
e et o im o e
Do0g0L00000O-
Ogdgopoooooooo
Ogo0gooooooooo
On0gooo0ooooon
Og0goooo0oooono
OnogoDooooooo g
OpOpoooooooos
OOoo0O0O0O0O0O0OO .
ODooooooooooos
OoOo0O000O00000s

ooon

MD
O
O
O
O
O
O
==
oo

oooooo

£o
=0
%D
—
SR
U
D(
OO
w O

~

O

ubodabouaooooabooan

Copyright (© 2015 by JSFM



