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The aim of the present study is to investigate the kinetic boundary condition (KBC) for a binary system composed of
condensable and non-condensable gases in a vapor-liquid equilibria at 85K of liquid temperature by using the
molecular dynamics simulations. This study utilized argon as condensable gas and neon as non-condensable gas
Evaporating, reflecting and condensing molecules were counted with the method using two boundaries (gas and liquid
boundaries) proposed by the recent study. From the results, we constructed the KBCs for condensable and
non-condensable gases as the function of the solution of non-condensable gas in the bulk liquid phase.

1. #65

WRIKDZTE, 7RRDEREEFE D KIEOFTORITE, 75
T2 DEREHTFER TH 5 Bol tzmann HFFERI KRR 245
T DAL f e T TR EE S S51F  (Kinetic Boundary

Condition, KBC) & LCild = & CEOMNIA T C& 720,

INE CEREMERIARD A RITHT DK B C ML 572012
B IRRIEAM TRV CE 1208, BRI & JREREME R AR CRgAL
END 2N FZOKBCIZBE LTI, R EHERIADRIR~DEE
FRINERE SIU TRV, 037 e i3 Thod TN o3 stk
Thb.

EEEERIRDHERS RIS A KB Clald, ik bEAch)

D AT OHEESARMEE LT, LIFORN G2 b Tx7=@,

FOU(T) = [aep® + (1 — ap)olf(Ty) ()
ZIT, @ LaJTFENENERSREL, RIS MHTIND 0 DL R
L IFO/RT A—=2THY, xR L > TEDMEIRD B
WD, 7z, p I LRANREET, 123V DR, fIdiR
RREET, CHE SNAEE TR LSz Maxwell 2341, old&
T2 B SRS~ D 43 1O Bt ol & B U 7= BB D BN &
RFoT A5 T Yo = —\[2n/RT, [ _ &7 [ d§ TEH
N5, ZZT, RIIHATEL, ENIRIEAHERIT D) 1-HE,
f OIS D DIRIAEADN D 5 - OBESAREI A T £
7o, ZHVETOWETIE, FEEHEESIAROK B CIZIZEL FORN
B2 6 TET.

fOU(T,) = of (T,) (@)

Z DK B ClEA T OB ER AR SIS Tt TSSO 3%
LWV ZEEENT A,

KITBNT, IR ERDRED 2 R & o E, a, &
a  DIEFFIES RO B A Z T T ED L H g & AT
FTHWE SN TR, F£2R@) 12BN T, ZOK B CTIIdRE
FEERIROTIRA~DOYRfF A TR T2 Z L 13T, EMcRIRD
AfRA TR A K B COMENVETH 5.

% 2 CAMIIE T 2 By R DB RIEIC KT 5 KB CEZ LT

DETHRETD.

FOUE(S,T,) = [aS(S)p*(S) + (1 — a&($))alf (T1) (©)]
Fiz, 2RI DIFEREERIEITS T A KB CIELLTO L
INTHERET 5.

fOUE(S, Ty) = [aZ(S)p'(S) + (1 — al*(S)alf @

FIRZFOc, nel FEN BRI, FRERERIRE RS p
VB RIROBIRZREEE TH Y, p' I THHRREIC T DR
HaERIADORIREETH D, SITRIS P~ BRI RIRDTRR
EEFRLTNA.

@), EEEEREE R CBBAREL TWD Z b, FHEE
MRS T ORI~ DVIRE TR T & 5. I HIZAE)@) &4
COVRIREE DB L U TRET 5 2 & C, FEERMRIERMA Y 1-03%E
Ml KBC 12 G- % D388 % B8 UTRERG R L 7o TS,
LNL, af, af, a, al, p*, p"\ZBAL CIIIAfES /3T 2
—& L LB CRiit T A0NIER S TR BT, FZ20fE
BARATHD. FZTARETIE, FRESEMESIROTIRA~DYRRRE
IS T, bl L72K B CHOSEE XU ERIRAEIZR L C
DFEFFAEC LV EHL, XEB), @)oo Tet LT
ONWTHRETS.

2. KUASREER I ORTES L FHRTFR

AFETIL, BRI T VY, BRI R A &
PR CHRARIRRE 85K ORICTHIRIED 5y T 8135144 T 5720,
53 FRIINCIE 12-6Lennard-Jones KT > v L (1) VD (B

o).
= 4¢(Z (Y 10
o) =4:{(7) -(7) (10
ZIT, eldIFIRT UG A=ETHD. AEETHN
ToRT U NRT A= DfEERFR 11T

Copyright © 2015 by JSFM



Tablel  12-6 Lennard-Jones potential parameters of the binary mixture

Ar-Ar Ne-Ne Ar-Ne
o' (nm) 0.3405 0.2750 0.3136
e/ky(K) 1198 35.05 58.03
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Table2 Thevaluesof § and Z,,
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Fig. 1 Mass flux relation in the vicinity of the vapor-liquid interphase.
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Fig.2 Schematic of liquid and vapor boundaries.
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Fig.3 Density distribution of argon and neon.
The red line and the blue line denote argon density and neon density,
respectively.
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Fig.4 Evaporation coefficient and condensation coefficient of argon.
The diamonds and squares denote the evaporation and condensation
coefficients of argon, respectively.
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Fig.5 Evaporation coefficient and condensation coefficient of neon.
The diamonds and squares denote the evaporation and condensation
coefficients of neon, respectively.
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Fig.6 Mole concentration of neon as the function of solution of neon in
the interphase.

£ 29 BHERENFES RO DL
EEES F06-1
24 -
23 &
22
21 <&
20 )

19 >
18 e o

17

fecvap(g/cmz *s)

16 +

0.000 0.005 0.010 0.015 0.020 0.025

S

Fig. 7 Evaporating molecular mass flux of argon as the function of the
solution of neon at the vapor boundary .
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Fig.8 Saturated vapor density of argon and vapor denstiy of neon as the
function of the solution of neon.
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