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Applicability of a diffuse-interface tracking method is examined to microscopic immiscible liquid-liquid two-phase

motions on partially-wetted and textured solid surfaces for evaluating micro-fluidic devices and for predicting

underground fluid flows. The method adopts a one-step conservative level-set (CLS) advection equation and a
lattice-Boltzmann model (LBM). The CLS equation, equivalent to a conservation-modified Allen-Cahn equation in
phase-field modeling based on the free-energy theory, retains interfacial thickness to be constant with use of

anti-diffusion flux. One of features of a semi-Lagrangian LBM is simple mesoscopic particle-kinematic operation in

discrete conservation form on an isotropic spatial lattice. The major findings in the fluid simulations are as follows: (1)

the method simulates successfully 2D droplet downward sliding over solid edge under external forcing; (2)

solid-surface texturing has the same effect on droplet shape and motion as heterogeneous wettability patterning; (3) the
motion of 3D droplet on solid surface is affected by microscopic groove-like texturing.
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Fig. 1 Droplet on solid body under downward external forcing.
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Fig.3  Snapshot of droplet spreading over flat surface under G.
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