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ABSTRACT

The analysis of particulate, or particle-laden, flow refers to the study of those multi-component
media where one phase is represented by the continuously connected fluid and, at least, one of
the other phases is formed by a number of disconnected solid particles. Generally, the particles
are assumed to be immiscible and small with respect to the characteristic size of the fluid phase.
The particle-laden flows are present in several industrial and engineering applications, such as
in manufacturing processes, alimentary industry or biomechanics.

In this work, we present a new hybrid numerical method for the simulation of free-surface
particulate flows. The proposed formulation is based on the coupling of two fully-Lagrangian
numerical techniques, the Particle Finite Element Method (PFEM) [1] and the Discrete Element
Method (DEM) [3]. Specifically, an implicit stabilized PFEM is used to solve the fluid phase,
which can be formed either by a Newtonian [2] or a non-Newtonian [4] fluid. On the other hand,
an explicit DEM is employed to compute the motion of the solid particles, accounting for the
interaction with the suspended fluid as well as with the rigid contours and the other particles. A
sub-stepping staggered procedure is employed to reduce the computational cost of the coupled
analyses. In this work, we only considers suspended spherical particles.

Several tests will be presented to validate the formulation and to show the possible applications
of the proposed PFEM-DEM approach.
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