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LAGRANGIAN FLOW SIMULATION
WITH SUB-PARTICLE-SCALE TURBULENCE MODEL
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A Lagrangian solver of the Navier-Stokes equation, or the MPS method, is extended by installing the
sub-particle-scale (SPS) turbulence model. The momentum equation for the particle-scale (PS) flow is
derived through the filtering operation of the Navier-Stokes equation. The effect of the SPS turbulence is
found as the Reynolds stress terms in the PS momentum equation. The Reynolds stress terms are described
by introducing the Smagorinsky model, which is frequently used in Eulerian LES. The MPS method has
the advantage in the calculation of the free-surface flow against the Eulerian one, because it is free from the
numerical diffusion due to the discretization of advection terms. While, in this paper, the MPS method with
the SPS turbulence model is applied to the turbulent mixing layer, or the jet, to show its performance on the
simulation of the turbulent flow with a simple structure. The mean velocity profile is compared with the
previous experiments. The unsteady behavior of the jet and the mixing process at the interface of the jet and
the still water are displayed as the snapshots of the particle motion.
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