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ABSTRACT 

Simulations of granular flows are an effective tool to gain a deeper understanding and 
subsequently, optimization of processes such as fluidized beds, mixing, powder transport, 
etc. The discrete element method (DEM) allows simulating these kinds of processes. Each 
particle is treated individually and its motion is described by Newton’s equation of motion. 
A soft-sphere approach is used, where colliding particles are allowed to slightly overlap. 
This overlap results in a repulsive force.  
The particle shape plays a crucial role in modelling the process as realistically as possible. 
There are several approaches for modelling the shapes of more complex particles. The 
multisphere approach clusters several spheres to one rigid particle [1]. This approach is 
very flexible and can describe various shapes. Biconvex tablets can be represented as the 
overlap of three spheres. Superquadrics represent many shapes, such as ellipsoids, 
cylinder- and box-like particles [2]. To increase the accuracy, particles can be modelled as 
convex polyhedrons [3]. This approach allows simulating sharply-edged non-spherical 
particles. Although it is computationally expensive, it is the only way to model complex 
shapes realistically. 
Where the collision of spheres is easy to handle more complex shapes are challenging. This 
work shows an accurate contact algorithm for arbitrarily shaped convex polyhedrons.  
The algorithm has been implemented in the GPU based DEM software XPS, allowing 
simulation of a very large number of particles [4].  
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