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DYNAMIC BEHAVIOR OF DROPLET ON SOLID SURFACES FOR VARIOUS WEBER NUMBERS
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Dynamic behavior of a droplet on solid surfaces is simulated by using the lattice Boltz-

mann method (LBM) for two-phase flows with large density differences. A wetting bound-

ary condition on the solid surfaces is incorporated based on the approach proposed by

Briant et al. We investigate two problems, namely the dynamic behavior of a droplet im-

pinging on a horizontal wall and sliding on an inclined wall for various Weber numbers. In

the first problem, it is shown that a droplet becomes easily deformable as Weber number

increases. Also, the dynamic contact angle, the contact line velocity and the wet length

are calculated and compared with available experimental data. In the second problem, it

is found that the difference between the advancing and receding contact angles increases
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with increasing Weber number.
1. 00O

000000000000 0000000000000
000000000000000000000000000
00000000000000000000000000
000000000000000000000000000
0000000000000 00000000000000
Doooooooooooooooooooooooo Mo
000000000000000000000000000
000000000000000000000000000
000000000000000000D000000000
00000000000000000000000000
000000000000000000000000000
000000000000000000000000000
00000000000 00O00O0O00000000000
000000000000000000000000000
0000000000D00000000000000000
00000000000 00O00O0O0O0O0O00000000
00000000000 00O00O0O0O00C00000000
000000000000000000000Sikalod 2
0VOFOOOODOOOOOODOOD0OO0O00O00D0000
000000000000000000000000000

20080 90 20000020080 100 30000

000000000000000000000000000
000000000000 OLunkadd ® 0000 VOFDO
00000000000 O000000O000000O0000
000000000000000000000000000
00000000000 0000000000000000
00o00O0oo

00000000000 00000000000000
00000000000000000000000000
0 O 0 O Lattice Boltzmann Method, 0 0 LBM OO O OO
000000000000 0hamuroD W OOODOOODO
000 LBMOOOOOOOOOOOOOOOOOOO 800
010000 0000000000000000000000
00 YoshinoO ® 0OBriant 0 &P oooooooOD
Wetting potential® 0000000000 LBMOOOOO
000000000000000000D000000000
0000000000000000000

000000000000 00000000000000
00000000000 0000000000000000
004°0000000000000000000000
000000000000000000000000000
000



gl Gas

’

Liquid
T L,

Fig.1 Computational domain of droplet on horizontal wall.
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Fig. 2 Time evolution of droplet spreading on horizontal
wall for We = 51 (¢t* = tv/(D - Sh)).
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Fig. 3  Time evolution of droplet spreading on horizontal
wall for We = 93 (t* = tv/(D - Sh)).
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Fig. 4  Time evolution of droplet spreading on horizontal
wall for We = 802 (t* = tv/(D - Sh)).
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Fig.5 A droplet attached to horizontal solid wall: 6p, dy-
namic contact angle; u, contact line velocity; d, wet length;
h, height of droplet on the centerline.
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Fig.6  Time variation of dynamic contact angle (fp)0 con-
tact line velocity (u) and spread factor (d/D) for We = 51:
(a) present results; (b) experimental data by Sikalo et al.(®)
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Fig.7 Time variation of dynamic contact angle (§D)D con-
tact line velocity (u) and spread factor (d/D) for We = 93:
(a) present results; (b) experimental data by Sikalo et al.(¥)
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Fig.8 Time variation of dynamic contact angle (5D)D con-
tact line velocity (u) and spread factor (d/D) for We = 802:
(a) present results; (b) experimental data by Sikalo et al.(?)
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Fig.9 Time variation of dimensionless spread factor (d/D)
for various Weber numbers.
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Fig. 10  Time variation of apex factor (h/D) for various
Weber numbers.

Fig.11  Computational domain of droplet on inclined wall.
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Fig. 12 Time evolution of droplet sliding on inclined wall
for We = 23 (t* = tv/(D - Sh)).
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Fig. 13  Time evolution of droplet sliding on inclined wall
for We = 90 (t* = tv/(D - Sh)).
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Fig. 14  Relative velocity vectors, © — w, inside droplet for
We = 90, where @ is the space-averaged liquid velocity (t* =
tv/(D - Sh)).
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Fig. 15 A droplet sliding on inclined solid wall: 6, contact
angles; u, contact line velocity; x, wet length. Subscripts a
and r denote advancing and receding, respectively.
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Fig. 16  Time variation of dynamic contact angles (6)0

spread factor (X/D) and contact line velocity (). Sub-
script a and r denote advancing and receding, respectively:
(a) We =23; (b) We =090 .
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