Parameter study of particle collisions to avoid particle clustering in ISPH
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ABSTRACT

Incompressible Smoothed Particle Hydrodynamics (ISPH) is a particle method to simulate
complex flows, which is suited to flows with large deformation and violent free surface. A
regular or even particle distribution is a crux for the stability and accuracy of ISPH. Particle
clustering is a common phenomenon in particle methods, in particular when simulating
unsteady flows. In the past, several remedies to prevent particle clustering were presented, for
example the Particle Shifting Technique (PST) based on a diffusive term first introduced by
Xu et al. [1] and the particle collision model described by Kruisbrink et al. [2].

In this study, a new PST based on the particle collision model [2] is explored, which is
introduced as the particle collision shift model. There are two main differences between the
above mentioned particle collision model and the particle collision shift model. Firstly, the
particle collision shift model changes the position of particles without changing the velocity
of each particle. Thus not only momentum is conserved, but also energy. Secondly, the particle
collision shifting model is based on an estimated particle distance in the next time step. It
prevents this distance to be smaller than a critical distance (d.,;). In this paper, the elastic and
inelastic particle collisions are discussed. And the influence of the parameter d,,; is analyzed.
As a supplement of the particle collision shift model, a particle gathering model based on
inverse collisions, is also explored.

Two benchmark cases are included, to validate the particle collision shift model.
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