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Study on particle-fluid flow characteristics in the downer
of the U-bend tubular fluidized bed
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Abstract: To address severe pipeline clogging and waste water issues caused by tar condensation during the cooling of raw coal
pyrolysis gas, direct catalytic cracking of the hot raw gas from coal pyrolyzer was proposed in this study to convert the polycyclic
compounds in tar into low-boiling-point monocyclic compounds. Furthmore, a U-bend tubular fluidized bed was introduced as the
cracking reactor. To analyze the particle-flow dynamics in this reactor, a cold-flow model experimental setup was designed and
constructed. Axial pressure profiles in both the downer section and riser sections were measured under relatively low bed densities. The

effects of solid flux and superficial gas velocity on the axial and radial distributions of solid concentration (the ratio of the total volume
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of particles to the volume of the reactor) and particle velocity in the downer section were also investigated. The experimental results
indicate that the axial pressure in the downer section increases gradually from top to bottom, while the opposite trend occurs in the riser
section, In the downer section. the axial solid concentration first rises and then plateaus. exceeding that in a single downer under
equivalent conditions. The axial particle velocity decreases in the direction of flow. Radially, the solid concentration exhibits a “dense
annular” structure, and the particle velocity declines near the wall. This study offers fundamental insight into the particle

hydrodynamics of the U-bend tubular fluidized bed, providing reference for subsequent experimental research and reactor scale-up.

Keywords: multiphase flow reaction engineering; raw gas; fluidized bed; pressure; solid concentration; particle velocity
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