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Introduction

Resilience to clogging is a key requirement for wastewater pumps. Simulating clogging effects
is a complex task, and consequently prototypes of wastewater pumps are currently tested
experimentally, using cloths or similar objects, to investigate if these objects cause clogging.
This experimental design approach significantly slows down the design process of wastewater
pumps compared to the design process of other pump types, which are widely based on
simulations. In order to facilitate the design process of wastewater pumps, the long term aim
of this study is to develop a framework for simulation of clogging effects. To achieve this, a
reliable cloth model and a reliable coupling between cloth and fluid is developed to simulate
the experimental clogging tests. In order to simplify the problem and enable validation, the
present study focuses on a single flexible fiber and the coupling between a fiber and the fluid
phase.
1. Methods

The fiber is modelled as a string of bonded particles using the Discrete Element Method (DEM)
with a bond model based on Potyondy and Cundall [1] and Guo et al. [2]. Preliminary results
of cloth drape using this approach are presented in Fig. 1.

Figure 1. Preliminary results of cloth drape for a cloth formed of bonded DEM particles

The present study focuses on modeling the fluid forces on a flexible fiber by a two way
coupling between the bonded DEM system and Computational Fluid Dynamics (CFD). Coupling
between CFD and DEM has been implemented by Tsuji et al. [3] for spherical particles in
fluidized beds and has subsequently been used for several applications. However, the nonspherical shape and the deformability of the fiber forms a challenge to modelling of fluid forces,
since the overall shape of the fiber has an impact on the drag on each of the spherical particles
forming the fiber. Yamamoto and Matsouka [4] modelled a flexible fiber in simple shear flow,
investigating the period of rotation and the rotation orbits of the fiber and comparing to
experimental results. A similar case study will be conducted to validate the coupling between
fluid and fiber before using the coupling model to simulate interactions between the cloth
model presented in Fig. 1 and fluid.

When the fluid-cloth coupling model has been developed and validated, future work implies
applying this coupling model to the simulation of fluid-cloth interaction in a pump.
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