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Abstract: In order to study particle dispersity effect on the comprehensive performance of gas-
solid fluidized system, a multi-field coupling numerical simulation of large-difference bidisperse
circulating fluidized bed reactor is carried out. Firstly, on the basis of Eulerian two-fluid model
and EMMS mesoscale model, numerical simulation is conducted on the dynamic characteristic of a
gas-solid system containing both Geldart A and B particles. Then by introducing the propane
dehydrogenation kinetic reaction model, heat transfer and reaction performances are also studied.
Finally, based on the rapid heat transfer and the separation of these two kinds of catalyst particles
in circulating fluidized bed, an idea of coupling fluid catalytic cracking (FCC) and propane
dehydrogenation (PDH) process is further proposed, and the feasibility is discussed

preliminarily. Simulation results show that resulting from large-difference bidisperse

Wk HEA: 2021-05-30, AEHE A KRRAQ96—) , B LA T RECGEGFEESZ . B . ARAEH TR, RKLETH.
E R H KRB F IS BT E (51676146,
[0 £ BRI TE] . 2021-07-19 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20210716, 1506. 010. html



L7 S I NI &

R

characteristic, the two particle phases show hierarchical distribution in steady fluidizing state
with a pronounced segregation layer, where Geldart B-type particles are in bubbling fluidizing
state and Geldart A-type particles are in turbulent fluidizing state. At propane inlet temperature

', and at both catalyst initialized bed temperature and

of 30 °C and inlet velocity of 0.1 m « s~
regeneration temperature of 700 °C, the coupling process could decrease catalyst temperature to
669 °C and further realize efficient conversion of propane to propylene with a conversion rate
above 95%. The feasibility of this coupling process is verified, and it could optimize and rise

This

research could provide certain reference for the study of the dispersity effect of particles in gas-

reaction condition and at the same time further achieve higher-valued final products.

solid system, and the proposed coupling process could become a new idea on the process
optimization of FCC technology.

Keywords: large-difference bidisperse; process coupling; flow characteristics; reaction kinetics
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Fig. 3 Schematic diagram of generated polyhedral mesh
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Fig. 4 Grid independence validation result
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Fig. 5 Schematic diagram of pulsed fluidized bed experiment
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