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Abstract — To apply to novel two-interconnected fluidized beds system for selective solid circulation, a solid separa-
tor and a solid circulation system were developed. The solid separation rate increased as the gas velocity through the
solid injection nozzle, solid height, and diameter of solid injection nozzle increased. However, the effect of the fluidi-
zation velocity was negligible. Coarse(212~300 pm) and fine(63~106 pm) particles were separated using the solid sep-
arator and the solid separation rate was ranged from 66 to 453 g/min. The solid circulation rate increased as the gas
velocity through the solid injection nozzle, solid height, and the number of solid intake holes increased. However, the
effect of the fluidization velocity was negligible. Fine particle was circulated using the solid circulation system and the
solid circulation rate was ranged from 65 to 390 g/min. We also proposed two interconnenced fluidized beds system for
selective solid circulation equipped with the developed solid separator and the solid circulation system. Long-term oper-
ation of continuous solid circulation up to 20 hours has been performed to check feasibility of stable operation. The pres-
sure drop profiles in two beds and the solid separation rate were maintained steadily, and therefore, we could conclude
that solid circulation was smooth and stable.
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Fig. 1. Schematic of solid separation test apparatus.
1. Plenum 5. Solid injection nozzle
2. Fluidized bed 6. Solid intake hole(s)
3. Solid separator 7. Cyclone
4. Wire mesh 8. Valve
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Table 1. Summary of experimental conditions and variables(solid
separation test)

Item Values

Solids (glass beads) Fine (63~106 um) + Coarse
(212~300 um)

Mixing ratio of fine to coarse 2

Minimum fluidization velocity [m/s] 0.008

Separation area [m?] 0.017

Static bed height [m] 0.3,0.4,05

Fluidization velocity [m/s] 0.016(2U,,, 0.024(3U,,,),
0.032(4U,,)

Soild injection nozzle inside diameter [mm] 3.7(1/4"), 7.5(3/8")

Solid intake hole diameter [mm] 5

No. of solid intake holes [#] 4

Solid injection velocity [m/s] 1.08~2.95
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Fig. 2. Solid separation rate versus gas velocity through the solid injec-
tion nozzle.
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Table 2. Summary of experimental conditions and variables(solid
circulation test)

Item Values
Solid (glass bead) Fine (63~106 um)
Static bed height [m] 0.3,0.4,0.5,0.6
Fluidization velocity [m/s] 0.03, 0.04
Soild injection nozzle inside diameter [mm] 3.7

Solid intake hole diameter [mm] 2

No. of solid intake holes [#] 2,4

Solid injection velocity [m/s] 0.82~1.64
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Table 3. Summary of experimental conditions and variables(solid separ-
ation and circulation test)

Item Fluidized bed A Fluidized bed B

Solids (glass beads) Fine (63~106 um) + Fine
Coarse (212~300 um)  (63~106 pum)

Mixing ratio of fine to coarse 2 -

Separation area [m?] 0.017 -

Static bed height [m] 0.4 0.3

Fluidization velocity [m/s] 0.030 0.015

Soild injection nozzle inside 7.5(3/8") 3.7(1/4"M)

diameter [mm]

Solid intake hole diameter [mm] 5 2

No. of solid intake holes [#] 4 1

Solid injection velocity [m/s] 1.2 0.7
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Fig. 6. Traces of gas flow rate, pressure drop, and solid circulation rate during long-term operation.
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: solid height in the fluidized bed [m]

s

U  : fluidization velocity [m/s]
U, : gas velocity through the solid injection nozzle [m/s]
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