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Experimental Investigations of Settling and Raise Velocity of Suspended Particles in Turbulent Flows
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The purpose of this study is to clarify the effects of turbulence on the mean and variance of
vertical velocity of suspended particles. Experiments were carried out with a turbulence tank and

an open channel. Particle’s motion was measured using a 3D particle tracking system. The
turbulence tank experiments show that at strong turbulence the relative vertical velocity

increases with increasing relative turbulence intensity regardless of the Stokes number. At
intermediate relative turbulence intensity, the particles at the large Stokes number tend to be
slowed, whereas the mean vertical velocity of particles is increased at the small Stokes number.

In the open channel, the settling velocity of heavy particles is increased with increasing the
relative turbulence intensity; Conversely, the raise velocity of light particles is decreased with

increasing the relative turbulent intensity, because fluid motions are dominated by sweeps.
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