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Blue line is the actual interface, red ones are the reconstructed

The disadvantage of VOF is that the interface
curvature can not be determined accurately. For this
purpose the Level Set is introduced.
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Kong Lin, Zhao-Hui Li, Dong-Liang Sun, Ya-Ling He, Wen-Quan Tao , A

three-dimensional volume of fluid & level set (VOSET) method for

Incompressible two-phase flow, Computers & Fluids, 2015,118:293-304
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1 Cylindrical dam break
Conditions:

p, = 1000 kg/m?; p, = 1.25 kg/m?
i, =0.001 Pa's ; »,=1.8x107 Pa-s

Vertical liquid column

Coefficient of surface tension=
0.072N/m

g= 9.8 m/s?
Radius and elght L=2.251In Compuational domain

Domain : 3.6L x 3.6L x 1.2L

Grid : 90 x 90 x 30
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Evolution process of interface
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2 Nucleate boiling within a micro-channel
Conditions

Channel length:1000 £/ Channel width and height: 200 £/
Water; Contact angle:40 degrees; u,=0.146 m/s; T,-T.: 5K

Initial position of bubbles

Case 1

Case 2

Case 3

Case 4

5

z
3
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y
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1. Grid-independence test
Initial condition : Steady solution of single phase flow

z (um)

200
........... A=10 pm
—_— h=625pm
—— h=5pm
—_— h=4pm
— h=3.125pm

100 |

100 200 300 400 y (pm)

Single bubble, interface at 0.2 ms.
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2. Numerical results of bubble evolution

(1) Case 1
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Effects of bubble on flow field and temperature

02 y1=q.05 mm y=0.2|1 mm y 0.4I mm | WH‘«“\
04 / P abbbbtn \\
é 0.2 -—-—-;-:-0.05 mm e
——y=0.21 mm
% ——y=0.4mm \\
'0.00 0.05 , E)r;?n) 0.15 0.20
Axial velocity at three
Temperature and velocity at 0.5 ms positions
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Temperature and velocity at 0.85 ms

he bubble contacts the top wall
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3. Comparison with test results

(a) 2K liquid supper heat for initial and inlet fluid;
(b) Wall supper heat : 2.1 K;

(c) Contact angle: 30°;

(d) Bottom wall-adiabatic; Width of channel: 229 pm

0.4 T T
X
R Present results " *
= % Y
c 03F
o
8 Test results
< 0.2}
o)
(D]
=3
= X Present simulation
5: 0.1F v Experiment by Mukherjee et al
Simulation by Mukherjee et al
0.0 . . '
0.0 0.5 1.5 2.0

Tire (ms)
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People in the same
boat help each
other to cross to the

other bank,
%here....
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