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Development of a computational fluid dynamics method based on a ﬁhase—field
model for simulation of microscopic two-phase flows with phase change through
porous media

Takada, Naoki
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In this study, we have developed a novel computational fluid dynamics (CFD)
method based on phase-field model (PFM) and lattice Boltzmann model (LBM) for direct numerical
simulations of three-dimensional microscopic immiscible isothermal liquid-liquid two-phase flow
through porous media with irregular structures in various science and engineering fields. For the
complicated flows, where the interfacial-tension force is dominant over gravity force and the
effects of solid surface with non-uniform wettability and textured shape on the fluid motions are so

strong, the present CFD method can conduct the simulations more accurately and efficiently than
other conventional CFD methods. It also can be extended for application to micro-fluidic problems of
gas-liquid-solid multiphase flow with phase change.
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