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Development of lubrication model for non-equilibrium transport problems in
dispersed multiphase flows

Takeuchi, Shintaro
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In flows containing a high number density of particles, heat and mass
transport occurs everywhere, which is strongly influenced by lubrication phenomena in the narrow
regions between particles. In this project, the aim is to analyse the phenomena of transport driven
by pressure gradients originating from lubrication in narrow channels, and to develop a lubrication
model that takes into account higher-order effects on conventional lubricated flow modelling,
including slip walls, roughness surfaces and permeation of membrane material fluxes. For the
membrane permeation problem, a numerical analysis of solute and solvent permeation driven by
lubrication pressure was also carried out, and we proposed a form of the pressure Poisson equation
for incompressible fluids that also takes into account discontinuities in solute concentration
across the membrane.
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