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Relaxation model of impermeability condition to reproduce wetting behavior by impinging droplet
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In this study, high-speed wetting behavior by a droplet impinging on a solid surface was simulated. A relaxation model

of impermeability condition was newly incorporated in the contact line movement model using GNBC-front-tracking

method and rolling belt model. This model assumes a surface layer on the solid surface, and allows to have a vertical

velocity on the wall. Therefore, the velocity toward the wall in the immediate vicinity of the wall surface for rolling

motion can be expressed. We compared simulation results with experimental data for validation of the model. The

proposed model can express a wide range of wetting behavior from low-speed wetting to high-speed wetting. The present

numerical simulation can reproduce experiment results under various conditions and the model was confirmed to be

versatile.
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Fig. 1 Schematic of the interfacial layer.

TREIN R 2 RE UBEER T M O Ao & 9 7o 5314 FRE
1292 (Fig. 1). FENOE BT TFOXTEED.

ap.
6; “(pyuy) = pu-n ®

ZITC, py plEERENELEASS L ORNLAFEDT- Y DT
HY, u,ldp, ZEETLHETHD.

K@ e UBER b CRERECS I OME (BEEE) 25225
T LT, FHRESMCIIFRBLL R R O < SEEFORERIC )
DO EEERBCTE D, ABFFETILZ OSERSFE AV ZET L

EIRBRIEIET L& T 5. XQ)NOREEE - 04K D.

iUz &Y, BEENTL O~—— ) \ASEEN
HENEHTEDLEEXD.
IRRBFRMFFITT VA WAT HI2HT0, HEEAET LT
DEZ, PRI EHRORiE B Cld e < BERm (53 0) &
TE 5. BHHEIVNSWMETHIUT~— I —2EEENIZ A D A
T, RBREHEET /U X BARSEE T2 2 L1370 2w,

L D BERIZIAD S

H BN CIRSRIERE 7 L NSRRI Y] ) b 2 L Wi CX 2.
RZEET &V BRI RO~ —2 —3BERINIZ AV IAATZIRAS,

B0 & 5 BENRR L BESSEROD 2 i DREM HITPNIRL, ZONE %
Bl & 9%, Fiz, B Lo~ ——7)3%E) bEEh
TR, BERTEEOD 3 mio bRz 20 L, £k s B

[ & DAZRONLE AR & 92 Z & THARROBE 2 KB LTz,

2—5 ERBENMETILORESE

RQ3) % MfFEER TR LU D.
e R @
Iz, BIERHT- D OB, L p, E ST D, 1
ED L5 IEE WA OMRERNEL /T A—HThbH. =T,
PRI T 2 oOFTFNAEE LT~

(1) ETILA

FT, REBRETH DT A—F RO X S IE LTz

BED : p S TIARDEEp L KIFDOIESh ZFCicbD LT 5.

ps = hyp ®

B PI TR SOWTTEFRF O &R U, LIRS 72 ) OBEIZ L=,

RED : KBOESh I TIEA LZE LN ET5.
h,=A ©)
FT RIIEEZTT A2 B LY 4 BARIZIEN L QDT
O, WG L > TREORIITIEDLD LEXT-.
RE®D : u (3BEDD 1 451 H Dx OB &35,

Us sied ui+%,1 @)

ZHud, FEITROIEDOEOR T OEEEZ L2 TH 5.

% 3B EKERENZEL VRO L
A05-1

U u. 1
— i—l,l o) — 1+§,1

@GN =001n

N\r—l
N
<
N[~
N[~

Solid surface _.

1+
r il p 1 1%*/’ 1 Tis|p,
=3 =3,7 i+,

1

N =
N =

I hS
Control volume
Fig.2 Grid points for new boundary condition.
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Table 1 List of experiments.

Lo . Impact velocity O
Exp. Liquid Solid U [ns] [°]
Exp.1 Glycerin  Wax 4.1 93
Exp.2 Glycerin _ Glass 4.1 15
Exp.3 Glycerin  Wax 1.41 93
Exp.4 Glycerin _ Glass 1.41 15
Exp.5 Glycerin  Wax 1.04 93
Exp.6 Glycerin _ Glass 1.04 15
Exp.7 Water Wax 1.64 100
Table2 Physical properties of liquids.
- Density Surface tention Viscosity
M plkgml)  ofkegmd] [P
Glycerin 1220 0.063 0.116
Water 996 0.073 0.001
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Fig.4 Change of wetting diameter with respect to time by Model B.
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