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Numerical analysis of heat and mass transfer in multiphase flows

Takeuchi, Shintaro

11,100,000

Heat transfer problem in solid-dispersed two-phase flow is numerically studied.
The temperature distribution within the particles and heat exchange between the fluid and particles are
solved by a newly developed interfacial heat flux model. The model is thoroughly validated through
comparisons with the analytical solutions of heat conduction problems.
The method is applied to natural convection problems including multiple particles. Heat transfer and
particle behaviours are studied for different solid volume fractions and heat conductivity ratios (solid
to fluid%. A transition of the particulate flow structure to oscillatory modes is newly found to take
place. The study shows that the difference in the time scales of heat transfer through the fluid and
solid is responsible for the oscillation, and the results highlight the effects of temperature gradient
within the finite-sized particles on the flow structure and heat transfer in the solid-dispersed
multiphase flows.
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