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A NUMERICAL ANALYSIS ON THE BEHAVIOR OF LIQUID FILM AROUND A CURVED EDGE

Geonkang Lee, Nahmkeon Hur' and Gihun Son
Dept. of Mechanical Engineering, Sogang Univ.

Due to the effect of surface tension, liquid film around a curved edge of solid surface moves from the corner
to the flat surface. During this behavior of liquid film, film sagging phenomenon is easily occurred at the solid
surface. Behavior of liquid film is determined with the effects of the properties of liquid film and the geometric
factors of solid surface. In the present study, 2-D transient CFD simulations were conducted on the behavior of
liquid film around a curved edge. The two-phase interfacial flow of liquid film was numerically investigated by using
a VOF method in order to predict the film sagging around a curved edge. In the steady state of behavior of liquid
film, the liquid film thickness of numerical result showed a good agreement with experimental data. After verifying
the numerical results, the characteristics of behavior of liquid film were numerically analyzed with various properties
of liquid film such as surface tension coefficient and viscosity. The effects of geometric factors on film sagging were
also investigated to reduce the film sagging around a curved edge.

Key Words : 49} B-3(Film Sagging), 4 2H(Liquid Film), 2737 - E(Interfacial Flow), HAHf] = SKCED),
VOF ' (Volume of Fluid Method)
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Fig. 1 Computational model to predict the behavior of liquid
film on solid surface
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Table 1 Properties of liquid film

Densityc 959.663 kg/m’
Viscosity 0.023975 kg/m's
Surface tension coefficient 0.027 N/m
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Fig. 2 Behavior of liquid film on solid surface
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Fig. 3 Time dependent change of film height
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Fig. 4 Comparison of numerical result of film height with
experimental data
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Fig. 5 Height of liquid film with various surface tension coefficient
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Fig. 6 Height of liquid film with various viscosity
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Table 2 Effect of the corner shape with inclined plane on film sagging

Height of inclined plane h, D max = o
0 um 8.58 um
10 pum 3.82 um
15 pm 1.62 um
20 um 0.32 um

40 T T . T T .
30 - t=0~15sec B
— 20 -
2.
=
B ok
Surface
-10 - i
-20 1 1
o 4 5 6
X [mm]
(a) height of inclined plane h, = 10 ym
40 T T T T T T T T T T T T
30 |- 15sec =
— 20 ol
g
E” 10 -
g
g ol
Surface
a0k o)
-20 1 1
-1 4 5 6
X [mm]
(b) height of inclined plane h, = 15 pm
40 T T T T T T
30 | t=0~15sec &
— 20 |- =
]
RS
E” 10 |- i
=
E
£ ol
. Surface
-10 | : -
3

-20
X [mm]
(c) height of inclined plane hy =20 um

Fig. 7 Behavior of liquid film around the curved edge with various
height of inclined plane
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