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Dynamic wetting simulation considering corners by GNBC-Front-tracking method
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In this study, we tried to express wettability of the wall with a corner by GNBC, which is a contact line movement model,
to reproduce the interface getting over the corner and pinning. When there are corners on the solid surface, the behavior

of the interface is completely different depending on the wettability. We examined how to set the boundary conditions

on the wall near a corner. We also examined how to determine which surface has a contact line when a contact line exists
at the corner. A droplet ejected from a small-outer-diameter nozzle was simulated. It was confirmed that the GNBC can
reproduce different contact line behaviors, pinned at or getting over the corner, depending on the wettability.
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Fig.1 Front-tracking method for interfacial effect and indicator
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Fig.2 Treatment of contact line position. (a) Contact line on the vertical
surface, (b) Contact line on the horizontal surface.
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Fig.3 Boundary condition considering slip velocity at the flat
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Fig.4 Boundary condition considering slip velocity at the near comer.
(a) Contact line at the comer grid, (b) Contact line at the grid away one
grid from the corner.
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Fig.5 Calculation configuration
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(a)Calculation result when static contact angle equal 10°
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(b) Calculation result when static contact angle equal 30°
Fig.6 Calculation result of good wettability
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Fig.7 Contact line height from the comer (x = 0.01), experimental data
by Chang et al (2).
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Fig.8 Contact line height from the comer (x = 0.05), experimental data
by Chang et al (2).
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(b) Calculation result when static contact angle equal 130°
Fig.9 Calculation result of poor wettability
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