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VOLUME CAPTURING METHOD USING UNSTRUCTURED GRID SYSTEM
FOR NUMERICAL ANALYSIS OF MULTIPHASE FLOWS

HK. Myong*1

A volume capturing method using unstructured grid system for numerical analysis of multiphase flows is
introduced in the present paper. This method uses an interface capturing method (CICSAM) in a volume of
fluid(VOF) scheme for phase interface capturing. The novelty of CICSAM lies in the adaptive combination of high
resolution discretization scheme which ensures the preservation of the sharpness and shape of the interface while
retaining boundedness of the field, and no explicit interface reconstruction which is perceived to be difficult to
implement on unstructured grid system. Several typical test cases for multiphase flows are presented, which are
simulated by an in-house solution code(PowerCFD). This code employs an unstructured cell-centered method based
on a conservative pressure-based finite-volume method with CICSAM. It is found that the present method simulates
efficiently and accurately complex free surface flows such as multiphase flows.
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Fig. 2 Comparison between the donor-acceptor formulation
and the upper bound of the CBC(Hyper-C)
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(a) Initial volume fraction field

(b) after 8000 steps forward

(c) after 8000 steps forward followed
by 8000 steps backward

Fig. 3 Results of shearing flow test(by PowerCFD code) [16]

HE=5 wo] Slri6].

AR kS F 3
Aol A 7143 CICSAM[6]S
W2 7h AlZkElmle) WA
VOF Afield)®] o #5S AFgato] 2] (4) 2 2] (5=
B Zxo} Z“*ﬁlT s ALkt o] BES AR
2 ()F A QF e ZEE ARESte] 4] "tk

Ol
S

Z].r(

A Aolnt. =AY
el

>.,
>

>, o’;o il
=
o
s}
2
=

gz AA7E S PowerCFD Z=of WAIE 5
Aol Fd 542 e s oo 2t
HA 22D E A R A A 3R e AL
WA, 2 §UA A 5 ARAA gl wel ol
7HA Bge] Aol AR & Sl St tees,
A HEAEE BF o) Filo At Az}
2 Aol 288 A 4 AFAPPES Aty
AW S e Aol S5 B TS AR AL
satoiek 3, oF 2 el hF ol xa
7}%%& & & A AN 424 Fez F
21815t 14,15]. 53], ¥ IFEolMe B ool o
7] M e e ARl w24 A8wE 7Y

A golahl m=ol HEAA ALEY
FuEels PPYIE Adsat olsh 3 &%

l OGDASEESNMT ]

Experiment CICSAM HRIC

(a) t =0.2s

i
et
—

(b) t = 0.4s

(c) t = 0.5s

Fig. 4 Comparison of experimental visualization and
numerical results of a collapsing water problem with
an obstacle(by PowerCFD code) [16]
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Fig. 5 Time evolution of rising air bubble problem at
several nondimensional times; Re =100, Fr =1,
density ratio=100/1[18]
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Fig. 6 Time evolution of rising air bubble problem at several
nondimensional times; Re =100, Fr =1, density
ratio=100/1[18]
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Fig. 7 Present results of Rayleigh-Taylor instability at several
nondimensional times[18]
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