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Analysis of collective motion of particles based on self-similarity and
multi-scale property in particle-dispersed multiphase flow
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Heat transport analysis in particle-dispersed multiphase flow was studied by

highly-resolved numerical simulation. We investigated the heat transport properties by adding
particles to a system under a constant temperature difference in the vertical direction of a closed
container. By changing the thermal conductivity and the volume fraction of the particles, we found
chaiacteristic collective motion of the particles due to the difference in heat transport time
scales.
We also focused on the force modelling in particle-dispersed flow for the case of the particle
diameter comparable to the smallest eddies in the flow. Through volume-averaging of the basic
equation of the flow at the spatial scale of the same order of magnitude as the particle diameter,
we formulated the force on the fluid phase reflecting the local stress on the particle surface in a
moderate Reynolds number range. The effectiveness of the model was established for a variety of
particle-induced flows.
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