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Turbulence is composed of a hierarchy of coherent vortices. Solid particles
are affected by these multiple-scale vortices and form multiple-scale clusters in turbulence. In
previous studies, particles were treated as point-wise ones, while we conduct direct numerical
simulations of finite-size particles in turbulence by using the immersed boundary method so that we
can reveal effects of the finiteness of particle size. We have shown details of the hierarchy of
vortices and the finite-size effects of particles on the interaction between particles and vortices.

The results are qualitatively reasonable. However, we have also shown the quantitative problems of
the numerical algorithm adopted in the present study. Nevertheless, we have constructed the
foundation for future studies on this challenging problem on the interactions between fluid
turbulence and solid particles.
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