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Two—phase flow and mass transfer characteristics of fluidized bed with narrow—
slit opening grid internals
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(State Key Laboratory of Heavy Oil Processing, China University of Petroleum, Beijing 102249, China)

Abstract: Fluidized beds with internals are widely used in the catalyst stripping process of high—temperature short—
contact time processes such as fluid catalytic cracking(FCC) and methanol to olefins(MTO). The stripping efficiency
of the stripper directly influence the product yield and distribution. A large—scale cold—model experiment was
conducted to investigate the two—phase flow characteristics and the mass transfer performance of a stripper
equipped with narrow=slit opening grid internals under varying superficial gas velocities and fine particle fractions.
The results show that the evolution process of the two—phase flow field in the bed accelerates significantly with an
increasing in fine particle fraction. The particle system with a high fine fraction undergoes the full evolution process
of the pseudo free bubbling bed regime - the grid—influenced regime - the pseudo free bubbling bed regime,
while the low fine fraction system only experiences parts of evolution process, and the "the grid influenced regime"
does not disappear. The optimal superficial gas velocity is determined to be 0.127~0.212 m/s; and the high fine
fraction system can achieve a stripping efficiency of 97% even under a low superficial gas velocity of u, =0.127 m/s.

Correlation analysis was performed between those local flow parameters (bubble frequency and bubble time fraction)
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and the stripping efficiency. A new parameter named by the gas—solid matching characteristic index, was proposed,

which can accurately reflect the variation of stripping efficiency with gas velocity. Combined with the distribution

characteristics of local flow parameters, an optimization scheme for the stripping internals was put forward.

Keywords: fluidized bed; fine particle fractions; internals; stripper; two—phase flow characteristics; stripping

efficiency
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1—air compressor; 2—surge tank; 3—air manifold; 4—rotameter; 5—

pre=lifter; 6-riser; 7—gas distributor; 8—composite internals; 9—
stripper; 10—disengager; 11—cyclone; 12—vortex quick—seperation; 13

—fluidized bed
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Fig.2 Schematic diagram of internal components and

installation method of narrow—slit opening grid internals
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