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Lubrication analysis based on consistent direct discretisation and its
application to particle-dispersed multiphase flows

Takeuchi, Shintaro
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Aiming at the analysis of transport phenomena occurring in a multiphase flow
of dispersed particles, a numerical method is proposed for the lubrication flow occurring in the
narrow regions between particles. It was shown that the concept of "consistent direct
discretisation” in the finite-difference method is essential for velocity-pressure coupling and
capturing a particle-fluid interface, and its effectiveness for the flow analysis in a narrow
passage was demonstrated.
The method was extended to permeate flows through membrane, which aims a number of particles covered
with a permeable membrane (e.g. biological cells). The uniqueness of the method is imposing the
pressure discontinuities at the front and rear sides of the interface to the pressure Poisson
equation for coupling the velocity and pressure fields of an incompressible fluid. The proposed
method was also proved to be effective for analysing the permeate flow driven by the
lubrication-induced pressure.
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