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Flows containing particles, droplets or bubbles are widely observed in
industry and nature and most of them are in turbulence. This study, focusing on solid-liquid
two-phase turbulence, dealt with high-concentration condition of solid in which solid particles
become dominant in transport phenomena. It is different from previous researches of transportation
of sparse solids by fluid turbulence. First, by the direct numerical simulation in which flow around

all particles are fully resolved by our original method, particular features of transportation of
momentum or heat by solid was elucidated. Then, a volume-averaged equation was derived for the
practical use to deal with large scale system and modeling methods of particle motion as well as

particle-fluid interaction to be used in the average equation was investigated based on the
simulated data.
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