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Residence Time Distribution of Particles in Multi-Stage Fluidized Bed

Shik Namkoong** and Woochang Chung**

“* Dept of Chem. Eng., College of Eng., Hanyang Univ.

Applying the gas-solid fluidized to continuous multi-stage chemical reactor, residence time distribution
‘of catalyst and or reactant particles must be known.

Different residence time distribution functions would result different reactor performance for the identical
apparatus and conditions.

Generally multi-stage fluidized bed are prefered, because the range of residence time of particles, in
ithe bed is narrow downed, compared to that of the single-stage fluidized bed.

The theoretical equations of discharge probability and residence time distribution were derived in
the case of multi-stage fluidized bed partitioned by internal walls with hole, and result were checked

-experimentally.
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Fig. 1. z2 vs 6
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Fig, 2. z3vs O

Fig. 3, po vs O
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Fig 5. Experimental Apparatus
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% u : Linear gas velocity [cm - sec™!]

zj : Trace fraction of j-th stage.

W: Rate of solids mixing [kg -
m-2 « sec1]

M : Mass of powder in unit stage
Ckel

ag : Opening area of hole of the

internal wall "m?2]
0 : Integral Time [sec]

F: Rate of feeding [g. min-1]

7 : Residence time [sec]
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Table 1. Comparison of I',,; and 7,
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=M
‘T F
I : Ratio of mixing and feeding rate-
I=Was/F
6 : Reduced time
ol

m : Mass of charged tracer [g]
pj + Disharge probaility of jth stage.
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