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Simulation of Two-phase Flow with Large
Viscosity Difference by Lattice Boltzmann
Method
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Abstract: The pseudo-potential multi-component model in
Lattice Boltzmann(LLB) Method is improved to simulate two-
phase flow with large viscosity difference. In the pseudo-
potential model, the interparticle forces are turned into
velocity form and introduced into the discrete LB equation. In
the improved model, the interparticle forces are discretized
and added to the discrete LB equation, which leads to the
better numerical stability. The improved model can get
smaller spurious velocity and larger viscosity difference than
the pseudo-potential model. Simulation of asphalt-water two-
phase flow, which is with large viscosity difference, and
fingering in a channel are carried out to validate the improved
model. It has a good applicability for simulation of fluids with
viscosity difference, and the maximal viscosity difference of

ks H . 20130325
HETH .

two-phase fluids is 4 510 times.
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