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Level set method for the simulation of rising bubble based on triangular and

quadrilateral elements

M.H. Cho, H.G. Choi, B.J. Jeon and J.Y. Yoo

A level set method is proposed to simulate the incompressible two-phase flow considering the effect of surface
tension. For reinitialization of level set function, a direct approach method is employed, instead of solving hyperbolic
type equation. A mixed element is adopted, so that the continuity and Navier-Stokes equations are solved by using
the quadratic elements (six-node triangular element and nine-node quadrilateral element), and the level set function
is solved by using the linear elements (three-node triangular element and four-node quadrilateral element). In order
to verify the accuracy and robustness of the codes, the present methods are applied to a few benchmark problems.
It is confirmed that the present results are in good qualitative and quantitative agreements with the existing studies.
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(b) Triangular element

Fig. 1 Schematic representation of the intersection of the interface
and cell face

gk wel AR HeALE iAol e
2 ofehst 2ol Al/13k Holok Fek. Fig. 1914 AN
A AR A ki T o] TGN ggke 0§
HERES Bole] 78 5 gtk

= —_ (1)1
x= x5 (K- )0
Fig. 13 20l x, o A4ARcIe] WAE ng ol g}
3} e ARl oJ3) A28

W 7 wsdae) gge ok
A7)

1. Set |¢f = <)o) & #

ol71A, n AN Hds B WAHEE
3-1. 7} ol A A ] $IAIRE a4l W

4



12 H1E2HY (262 5)

[CHRE | |

o] 1 84 Ul YAstE AT v 2ol AYAE
T8 5 Atk (CASE 1)

o = min(lpl, |d( %)) (5)

32, 7F wEellA] AWl $IAg 2] Wld 419

Wol 1 22 Ul $IXEHA] &2 AgellE te) ol A
9ARE Fektk (CASE 1)

o = min(¢l, | x — x,[) (6)

AREE A WY HES fleke] FEAoR &3
Z1Eo 2 AR ZeH oY UlFelA T fAe EEA 9
F 71gaAe) A BAE A B 2 7150 dee
72k 1000 [kg/m'12H 500 kg/ms] AAAGE 247 012522,

00313 [kg/mslelth. Al4F 4L Fig. 20143% 012 m x
014 moltt. #ols=x 200, 2= 41090 Aol sk
ARS FaAsgon oz o B2 i 247} g
o] Helgrk

Re = DW‘/;gD%’S, Bo = pW‘f:D% ™)

A7NA, pe B UE, gt FHANEE, D 2] 71859
Aol A, wiz ARAAF, 183 os BUEE AFE U

il

01Zm

Fig. 2 Schematic diagram of partially-filled container problem
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Table. 1 Maximum mass loss for partially-filled container

problem
Element mass loss (%)
Triangular element 0.495
Rectangular element 0.416
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Fig. 3 Rising bubble with surface tension
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Fig. 4 Temporal variation of mass error in partially-filled

container
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