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In this research, several simulation models are developed to enable computer

simulation of wet particles with highly viscous liquid using Discrete Element Method (DEM). Since
highly viscous liquids used in industry are often power-law fluid, the viscous force models for
liquid bridge of power-law fluid between particles are developed. DEM is a computer intensive method
and it is crucial to reduce the computational cost to simulate industrial scale systems. In order
to overcome this problem, the semi-theoretical integration scheme for viscous force as well as the
reduced particle stiffness method are proposed. It is proven that these models make it possible to
perform DEM simulation efficiently without sacrificing the accuracy.
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Figure 1. Relationship between dimensionless viscous force and separation distance when particles arein (left) normal,

(middle) tangential and (right) rotational motions.
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Figure 2. Simulation of dry and wet particles with viscous liquid using conventional and fast integration schemes.
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Figure 3. Simulation of wet particlesin amixer using RPS scaling.
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