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Abstract. A new generation of the Particle Finite Element Method [1] (PFEM) will be developed and 

applied for solving the incompressible Navier-Stokes equations for heterogeneous fluid flows. In a 

previous version of PFEM, the authors showed the ability of Lagrangian frames to deal with problems 

ranging from simple fluids with a single interface to multi-fluid with multiple interfaces [2]. 

Multi-fluid flows differ from simple fluids in two thinks: the possibility to have evolving 

discontinuities on the pressure field or the possibility to have evolving discontinuities on the pressure 

gradients. The first case appears when there are surface tensions at the internal interfaces or there is 

an internal jump in the viscosity. The second case is typical of problems with internal jumps in the 

density. The use of evolving discontinuous pressure or pressure gradient fields is fundamental to 

achieve acceptable results in multi-fluid fluid flows. 

In this lecture a new strategy to be used with PFEM will be presented. The new algorithm, named 

PFEM-2, allows solving the same problems in a very efficient way concerning computer time. In fact, 

in all the cases tested, the computer times were smaller than for similar problems solved with classical 

Eulerian frames. 
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