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Abstract

Quite often, the flow of suspensions or liquid-solid mixtures reveals macroscopic features, which understanding requires examining
micro-scale (particle) arrangement and interactions (of hydrodynamic or interfacial nature like attraction/repulsion or solid collision).
Examples include rheology and stability of wall-bounded flows. We are interested in problems where inertial effects at the particle
scale are not negligible compared to viscous effects. Numerical simulations are used to solve fully coupled non-linear fluid and
particle equations of motion. | will show that i) inertia can lead to unexpected effects on the dynamics of even a small number of
particles, especially near solid walls and ii) how challenging it is to rationalize the observed dynamics by existing theories. Potential
applications are particle/cell sorting in microfluidic devices, transport of mixtures in arbitrary geometries, and surface erosion when
submitted to particle-laden flow.
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