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Elucidation of factors controlling solute membrane shape formed after droplet
evaporation around complex structures
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The initial goal of this study was to develop a phase-field lattice

Boltzmann method for simulating the temperature field of solid-gas-liquid three phases. However, it
was found that an unphysical heat transport occurs at the gas-liquid interface. This problem is
considered to be caused by an unphysical velocity field due to the imbalance between pressure and
interfacial tension at the gas-liquid interface. The unphysical velocity field induces the
unphysical heat transport by substituting it into the advection term of the thermal energy transport
equation. As a first step to solve the problem, a lattice Boltzmann method for solving the
diffusion equation without the advection term was developed. The developed method can be applied to
simulate electrically conductive gas-liquid multiphase flows by solving the steady-state diffusion
equation for the electromagnetic potential.
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