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SETA, Takeshi

3,300,000

Smoothed Profile Method

Cassie-Baxter

The smoothed profile-lattice Boltzmann method is proposed to determine the

contact line dynamics on a hydrophobic or a hydrophilic curved wall. Two types of smoothed indicator
functions are introduced, namely a function that identifies the solid domain for non-slip and
non-penetration conditions and a function that denotes the boundary layer for no mass-flux and the
wetting boundary conditions. In order to implement the Neumann boundary conditions for the order
parameter and the chemical potential, the fluxes from the solid surfaces are distributed to relevant

physical valuables through a smoothed profile. Several numerical investigations demonstrate the
efficiency of the present method in calculating the contact angle of a droplet on curved surfaces
with wall impermeability. The present model provides a simple algorithm to compute the surface
normal vector and contact line dynamics on an arbitrarily shaped boundary by using a
smoothed-profile.
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