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Many natural and industrial processes involve the flow of solid particles or liquid droplets in
turbulence. In this talk, we focus on the challenges involved in simulating turbulent particle-
laden flows and propose new subgrid-scale (SGS) models for dilute and dense particulate
suspensions. By treating the drag force as an Ornstein-Uhlenbeck process, we present
models that can capture the effect of particle microstructure on velocity
statistics. It will also be shown that embedding two-point pairwise
interactions in the stochastic process enables spatial correlation
between particles, resulting in the first SGS model to reproduce
both one-point fluid and two-point particle statistics.
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