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NUMERICAL SIMULATION OF INCOMPRESSIBLE
VISCOUS FLOW USING PARTICLE METHOD
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Although Eulerian method has succeeded to simulate various fluid flows, it has not been able to
treat large deformation problems without numerical dissipations. Alternative approaches such as
Lagrangean and ALE(Arbitrary Lagrangean-Eulerian) methods have been developed for solving
these moving boundary problems. ‘However, these methods can not follow large deformation of
boundaries with sufficient numerical accuracy. Here, we have developed a modified PIC(particle in

cell) method for incompressible viscous flow. In this method, fluid particles are moved by flow with their k

mass and momentum. It makes possible to reduce numerical dissipations and treat highly distorted
flow, contact discontinuities and microscopic surface motion. We have introduced a new
incompressible condition, i.e. constant particle number density, to avoid numerical instability for
calculating incompressible flow. We have successfully simulated Kelvin-Helmholtz and Rayleigh-
Taylor instabilities and typical moving boundary problems.
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