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F, FyS ,I :Surface tension

g : Gravity acceleration
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THINC(Tangent of Hyperbola for
INterface Capturing) &
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THINC(Tangent of Hyperbola for
INterface Capturing) &

F(x) = %(“ Y ta”h(ﬂ((x ~ X)X =X )))
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ledoT e unknown X; (the location of the jump center)
5;‘;@/670 can be uniquely determined by the mass fraction from
[y constraint condition
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THINC_WLIC(ZXRFTTDTHINCRF—L)

X, ;(x,y): THINC scheme for x direction

X, (x,y): THINC scheme for y direction

X, (6,0)= %(1+]/x (ﬂ((X—xi_;)/Ax—)'Ei)))

X, (%)= %(Pr)’y (ﬁ((y—yié)/Ay—f’,-)))

Vertical Interface(y,) Horizontal Interface(yy)

Ci,j(x’y) - M/x,i,j(ni,j)cx’i,j(x’y) + Wy,i,j(ni,j)cy,i,j(x’y)

n, . interface unit normal vector (n_, .,n ;)

w,, .w,, > weights of vertical and horizontal interface

X,i,j
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éos(x) cos(y); t<T/2
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CSF(Continuum Surface Force)MEX{LICENIE. BH
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Parameter for

n
. /
n=
H“S contact Angle
nW a, =77 0 : is the volume fraction
b = cost on t:e boundary vlvalfl
. is the unit normal o
b — W
n = cos(arccos(a,,) =0) the boundary wall.
a= b - a,b, 0: is the contact angle on
1.0—(cz12 the boundary wall.
b b,—a,b 6: is very small number.
- 2
1.0-(a,)
F A ]

Correction with boundary wall with contact angle:
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BUEENTHI(3)— & LA EER E

ETELEIE: (xmin / xmax, ymin / ymax, zmin / zmax) = (0.67 / 0.83, -0.2 /0.2, 0.0 / 0.16)
ENtE Y —DNE

P1: (x,y,z) = (0.831, -0.026, 0.025)
P3: (x,y,z) = (0.831, -0.026, 0.099)
P5: (x,y,2) = (0.806, 0.026, 0.165)
P7:(x,y,z) =(0.733, 0.026, 0.165)
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BUEENTHI(3)—Probe P1
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Pressure time histories at probe P1
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BUEENTHI(3)—Probe P3

10000 . . . . 1
— ComFLOW
9000 |- === experiment |
- PHOENJICS
8000 .
:
7000 P 3

——
o

pressure (Pa)

'r'—";, ~o
-
4
7

BT

time (s)
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BAEMEHTH(3)—Probe P5

10000 ! 1 ] ) “ |
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8000 - ~
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pressure (Pa)

time (s)

Pressure time histories at probe P5

Pursuing Excellence TOKYO INSTITUTE OF TECHNOLOGY

7l117’ﬂ '/EL'H—



BUEENTHI(3)—Probe P7
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P

PEAE

- . e FreeLIFE, TP2D: reference data in [1]
WK 1 LR 2 DO E: (1000 10)

T 1 A 2 OR5EE: (1000 10)
LTRSS 24.5 |
no-slip Wall - § 0.15 |-
Q, 5] ~
slip Wall I S S
2 1E =
Q (I ;
0.5 / ? i
€ A 0.5 05 g
0.5 i
v 2 B c
P « Owwwlwwwlwwwlwwwlwww oab v o A I
< 1 > 0O 02 04 06 08 1 0 03 L 1s 2 25 3

[1] Hysing S, Turek S, Kuzmin D, Parolini N, Burman E, Ganesan S, Tobiska L. Quantitative benchmark computations of two-
dimensional bubble dynamics. International Journal for Numerical Methods in Fluids 2008; 60:1259-1288.



AR H(5)— S b A-[FE(3D)

o ¥IHA%KAE
o FHEHME:

[0, 6D] X [0, 6D] X [0, 12D]
e XI¥4: R=D/2 =0.00608m

o HHE:
Witk: 875.5 kg/m3 &l 1kg/m3
o fhtE: .
WiE: 1.347E-4m2/s Xid: 1.00E-3m?2/s P e
o HiZ:0.0322
o XIWYIHAFLE: (3D, 3D, 2.5D) N 1—-
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.0000386
. 937539
.875043
.8125486
.750049
.687553
.6250586
.562559
.500063
.437566
.375069
.312573
.250076
.187579
.125083
.062586
.947E-5

.000036
. 937539
.875043
.812546
.750049
.687553
.625056
.562559
.500063
.437566
.375069
.312573
.250076
.187579
.125083
.062586
.947E-5

Bubble contour

Mumerical
experiment

0.25
E)
0.2
0,15
Y “50. i
A| L
- LH]
No title has been set for this run. =
[4}]
7]
= 0.1
Surface value o
0.500000
0.05
e 0

Bubble iso-surface

Y
\" ‘
| — .

No title has been set for this run.

t*

The bubble rise velocity against non-dimensional
time t*=t*V_/R. (V,=0.215)
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SURN Time 0.0

.937514 1.000005

-812512 0.055265
.750011

.687510
.625009
.562508
.500007
.437507
.375006
.312505
.250004
.187503
.125002
.062501
.000000

I
OO0 000000000000 OO0+

No title has been set for this run.

Surface tension force =)
Volume fraction in PHOENICS

.
#

—TOK /1.7 /' = L'H:"

SUINGE Excellen

.S
F,

.875013 Average value

cDETE(2D)

10000 s

.000015 Probe value

25
22
13
.312515
.250012
.187509
.123006
.062303
.000000

o o o o oo

alphal

-0.75
£0.5
£0.25

Ho title has been set for this run.
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Time 5.000E-4 =

L017791 Probe value
954178 0.5999990

. 830566 — e —
.826954
. 763342
.639730
636118
372506
508893
445281
.38166%9
318037
254445
150833
127221
0683608
-3.693E-6

:

Surface wvalue
0.500000

o O o o o o o oo o o o o oo o =

Ho title has been set for this run.
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