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ABSTRACT

The contact of multiple fluids and their mixing is a problem appearing in a highly diverse manner in
technical and biomedical applications. In practice, the simulation of multi-fluid problems is
nevertheless a topic with only few satisfying solutions. The main issue in multi-fluid flows with
Lagrangian methods is the jump in several fluid properties which may not affect the pressure field. In
the literature one can find several approaches applied on weakly-compressible and incompressible
smoothed particle hydrodynamics (SPH) to overcome these issues.

In a previous work a combination of the pressure and viscous terms from [1] in combination with the
surface tension from [2] showed its capabilities for the simulation of high density ratios with a weakly-
compressible approach. For the simulation of incompressible flow the pressure is acquired via the
pressure-Poisson-equation (PPE) discretized by three discretization approaches described in [3]. For
the solution of the PPE one can choose between direct solvers and iterative solvers. In this work the
solutions of preselected direct and iterative solvers are compared with the approach of [4] who uses a
fix-point-method for the solution without saving the equation system.

In this work two comparisons will be given: Firstly, a comparison of the stability and quality of the
four physical approaches. Secondly, a comparison of the quality of the solution, the memory usage and
computational speed of the different mathematical solutions for the PPE.

The multi-fluid models and solvers were implemented in the GPU-based open-source SPH framework
DualSPHysics [5] that is basically designed for oceanographic problems with solid boundaries and
gives a good basis for extensions of the code.
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