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Unravelling turbulent transport on the basis of a hierarchy of coherent vortices
and its prediction
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Turbulence is composed of coherent vortices of different sizes. In the

present study, we have unraveled the physical mechanism of mass transport in turbulence based on the
hierarchy of coherent vortices. In near-wall turbulence, sufficiently small particles are
inhomogeneously distributed. They form clusters. More precisely, heavy particles are swept out from
vortices with the eddy turnover time comparable to the particle relaxation time to form clusters
around the vortices. On the other hand, light particles accumulate in the center of the vortices.
Thus, the time scale match between the particle relaxation time and the eddy turnover time is an
important factor for particle clustering. We have demonstrated this fact by conducting large-scale
direct numerical simulations.
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