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1
1.1
, Cc ,
Youngs (i,j) n(n',n):
n' = (Cirjrr+ 2Ci1j+ Curjor— Conjor— 2Cionj— Cionjo1)/ (&), (1)
n'= (Ciijri+ 2Cije1+ Crjoi— Curjo1— 2Cij-1— Cioyj-1)/(8y).
(i7j)’ (xoa yo); (96(), yo) L,
n(n.,ny). 4 L dij divrj disyjr1 dijer-
L 4 . L , )
4 , A BCD, 4 L Ly L»
1 2 S¢< Si L;
Ly L» S Ly Ls
S13
1
Sp= Eh(a1+ az), (2)
Sp= Sij- %E(a3+ a4), (3)

2

h=I|di—- dsl, h =1 dc— dpl,

al= JF— hz, a3 = JW— }72,

ar= hetan( ZA — arccos(h/(AB))), as= h*tan( ZD — arccos(h/(CD))).
Li L S Sij,
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VOF
, R 1
) S S
1.2
, Cap Cac Cpp Cep, Cas
AB , . Cap Cac CBp  Cep,
Ci.j,
Sf: Ci,j’Si,j.
, M Cs Cic Cpp  Cep
1) S < Si, Lt L L2 , 2
Sy . L Ly Lo,

St — St ldp— di|l —
Cip = 1\‘512 AB, Cac = r\‘Su | de— da Ac.

Cep = 0, Cp = 0.

i) Spe< St <Sl3, Ly L, Ls ,
— (hot | dp— dy | )*AC
Cap = AB, Cac = | dC_ dAl B
hs* BD
Cap = | do- dsl’ Coo = 0,

- bs— ,‘bg— 4ascs (a3+ a4) = (a1+ a2)

hs = 2. ;s = L de— ds|
bs= 2(ai+ az), cs=- 2(Si- Si).

D

83 Sn< Si<Sp
L¢ Ly
ii) S < St <Sl4, Lt L3 La .
Ciz= AB, Cic= AC,
Cow = (1.0- S.)*BD, Cop= (1.0- S,*d,)*CD,
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’SIS—Sf _Ldp- dcl
St = Si— S’ dr = | dp— dp |’

B )

VOF ,

Cap Cac CBp  Ccp ,
0 <Cy SAB, 0< Cic SAC,
{o < <BD, 0< Coy <. (3)
) Cop < Ca, Cpp S Cac,
. ABi= Cig ACi= Cic BiD1= Cgp CiD2= Cep,
B\D: Il BD, CiD2 Il CD

AB 1D D,Cy, , 5
5 s Vap Vac
Vep  Vep. 6t
:fas fac fap  fep, , ) )
O) HAB <O,
fap = Hag* Cyg, 0< Hip < Cpp, (9)
1
mln{sf,HAB'CAB— Efl(HAB— Csu)z}, Hap > Cpp,
Hic <0,
fac = HAC'CAC, 0< Hyuc < Cep, (10)
. 1
ml“{Sf,HAC°CAC+ %TI(HAC— Ccu)z}, Hac > Cep,
\
Hpgp <O,
1
fBp = Hpp* CBD+ HBD, 0< Hpp <ECD— Eup, (1)
"{Sr,HBD Cpp — % , Hp > Ecp—- Eu,
Hep <O,
fCl): Hcpe CCD+ HLD, O0< Hep <EBD— Euc, (12)
'{SY,HCD Cep - %}7 Ho > Epp— Eac,
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G- Co
fr= Cac— Cpp
Exp= AB - Cig, Exc= AC—- Ciac, Esp= BD- Cap, Eqy = CD- Cep,
Hup = Vip*Ot, Hic= Vac*Ot, Hpp = Vpp*Ot — Eap, Hep = Vep*Oi— Eac.

, J2= (Cw—- Cep)*(Cac—- Chp),

Cip Cac Cpp  Cop (9) ~ (12) fas fac feo  fop,
- (Laf) ’
1)
Zalesak
u(x,y) == Ty-0.5), v(x,y) = Tx-0.5), (13)
Lo Loy
08} 08k
0.6 |- 0.6
y | y |
04k 04l
02 | 02
0 L 1 ol 1 0 L 1 | . 1 1
0 02 04 06 08 10 0 02 04 06 08 10
(a)t= 0.5 (b)t= L0
10T 1.0
0A8:- 0.8
0.6f 0.6
Y I y I
04} 0.4
02l 02|
0 1 1 P 1 Ohl 1 1 —l 1
0 02 04 _06 08 10 0° 02 04 06 08 10
(¢)t= L5 (dt=20
6 Zalesak
[0,1] % [0.1], 200% 200, 8t = 0. 001. ,

/2 I 37/ 2 23-[, 6 A , « 2 ,
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2)
u(x,y)= Teos( TN x— xo))sin( Yy - yo)), (14)
o(x,y) = = Tsinf W(x = xo) Jeos( Ty = yo)
s (x0,v0) = (0.50.5), [0, 1] %[O, 1], (0.5,
0.2
VOF , t= 1.0 s
, t= 1.0, 7 ,
1.0 1.0
08| 0.8F
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y | y |
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A Stencillike Volume- ofFluid (VOF) Method
for Tracking Free Interface

LI Xiac-wei, FAN Jun-fei
(1. Shanghai Institute of Applied Mathem atics and Mechanics,
Shanghai University , Shan ghai 200072, P.R . China;
2. Research Institute(R &D Center ), Baoshan Iron &Steel Co. lid. ,
Shanghai 201900, P. R . China)

Abstract: A stencillike volume- of fluid (VOF) methodis proposed for tracking free interface. A sten
cil on agrid cell is worked out according to the normal direction of the interface, in which, only three
interface positions are possible in 2D cases, and the interface can be reconstruded by only requiring
the known local volume fraction information. On the other hand, the fluid- occupying length was de-
fined on each side of the stencil, through which a unified fluid occupying volume model and the uni-
fied algorithm can be resulted for solving the interface advedion equation. The method is suitable for
arbitrary geometry of the grid cell, and is extendible to 3D cases. The typical numerical examples
show that the current method can give “ sharg’ result for tracking free interface.

Key words: VOF method; fluid volume fraction function; interface reconstruction



