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Effects of different inlet directions of the distributor on particle
distribution in the multi-stage gasifier
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Abstract: The cyclic fluidization process of different-sized powder coal in 3D multi-stage gasifier (upper fast
fluidized bed with lower bubbling fluidized bed) was simulated with MP-PIC ( multi-phase particle in cell)
method. The effects of different inlet directions of the distributor on particle distribution in the gasifier was
studied. Results show that the larger the angle between the open hole and the horizontal direction of the distri-
bution plate, the faster the material enters the fast bed, and the faster the fluidized state is formed. But it has
little effects on the fluidized morphology after forming. Changing the inlet directions of distributor mainly affects
the axial particle concentration distribution at the distribution plate, but has little influence on the axial
particle concentration distribution in the fast bed. As the angle between the inlet direction of the distributor and
the horizontal direction decreases, the particle concentration in the lower part of the bubbling bed increases,
and the flux of the solid-phase particles increases. The inlet direction of the distributor has little effect on the
cyclone separation efficiency. For engineering applications, it may be considered to reduce the angle between
the inlet direction for distributor and the horizontal to increase the particle concentration distribution on the dis-
tribution plate. The angle between the inlet direction and the horizontal direction can be decreased so as to in-
crease the distribution of particle concentration in the upper part of the plate.
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Fig.6 Nephograms of the average flux of each feature section in different inlet directions of the distributor
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