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Abstract

The effect of radiation and buoyancy on the thermophoresis phenomenon owing to the presence of highly
absorbing, emitting particles (such as soot or pulverized coal) suspended in a two phase flow system was
investigated numerically for a turbulent mixed convection flow. The analysis of conservation equations for a
gas—particle flow system was performed on the basis of a two-fluid model from a continuum Eulerian view-
point.

The modified van Driest and Cebeci mixing tength turbulence model was adopted in the analysis of turbulent
flow. In addition, the P-1 approximation was used to evaluate the radiation heat transfer. As expected from the
particle concentration and drift velocity distribution, the cumulative collection efficiency E (x) becomes larger
when the buoyancy effect increases (i.e. higher Grashof number), while smaller as the radiation effect increases

(i.e. higher optical thickness).
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Fig. 1. Present physical configuration.
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Fig. 4-a,b. Temperature distributions at x/R=15, 30
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Fig. 5. Temperature distributions at x/R=30 (Gr=5000,
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Fig. 6-a,b. Axial particle velocity profiles at x/R=15,
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x/R=15, 30 (Gr=0, 5000, N=0.01, 7,=0, 0.5).
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Fig. 11. Particle concentration distributions at x/R=30
(Gr=5000, N=0.01, 7.=0, 0.5, 1.0).
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Fig. 12. Cumulative collection efficiency along axial
distance (Gr=0, 5000, N=0.01, 7,=0, 0.5).
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Fig. 13. Cumulative collection efficiency along axial
distance (Gr=0, 5000, N=0.01, r,=0, 0.5, 1.0).
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