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Abstract — Effects of operating variables on solid separation rate in two-interconnected fluidized beds system for
selective solid circulation have been investigated. Coarse(212~300 or 425~600 pum) and fine(63~106 pm) particles were
separated using the solid separator and the solid separation rate was ranged from 66 to 987 g/min. The solid separation
rate increased as the gas velocity through the solid injection nozzle, solid height, diameter of solid injection nozzle, par-
ticle size of coarse particles, aperture of the solid separator, and weight fraction of fines in the solid mixture increased.
However, the effect of the fluidization velocity was negligible.
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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
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Mixing ratio of fine to coarse 1,2,3
Aperture of solid separator [um] 180, 425
Separation area [m?] 0.017

Static bed height [m] 0.3,0.4,0.5 0.3,04,0.5
Fluidization velocity [m/s] 0.016, 0.024, 0.032 0.028, 0.042, 0.056
Soild injection nozzle inside diameter [mm] 3.7(1/4"), 7.5(3/8") 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 1.19~1.67

Korean Chem. Eng. Res., Vol. 47, No. 3, June, 2009



358 S

800 T T T T

(a)
Coarse (212~300 pum) : Fine (63~106 um)=1:2
Aperture of solid separator : 180 um
Symbols : U

600 [~ Circle : 0.016 m/s T

Square : 0.024 m/s
Diamond : 0.032 m/s

H,:0.5m
400 - .

Solid separation rate [g/min]

200 _
ﬁ‘ H:03m
0 | | | 1
1.0 1.1 1.2 1.3 1.4 15
1200 I | | 1 I

(b)
Coarse (425~600 um) : Fine (63~106 um) =1 :1
1000 - Aperture of solid separator : 425 um -
Symbols : U
Circle : 0.028 m/s

800 — Square : 0.042 m/s .
Diamond : 0.056 m/s

M_QHS:OM

Solid separation rate [g/min]

600 -
H,:04m
400 - .
200 |- Mw:o.sm_
0 1 1 1 1 1
1.2 13 1.4 1.5 1.6 1.7 1.8

U, [m/s]

Fig. 2. Effects of fluidization velocity, solid injection velocity, and solid
height on solid separation rate(solid injection nozzle L.D. = 7.5
mm).
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Fig. 3. Effect of inside diameter of the solid injection nozzle on the solid
separation rate(coarse(212~300 pm) : fine (63~106 pm) = 1:2,
aperture of solid separator = 180 pum).
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Fig. 5. Effect of particle size range on the solid injection rate and frac-
tion of fines(coarse : fine = 1 : 2, solid injection nozzle L.D. =
7.5 mm, aperture of solid separator = 180 pm).
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Fig. 6. Effect of the solid separator aperture on the solid separation
rate(coarse(425~600 pm) : fine(63~106 pm) = 1:2, solid injec-
tion nozzle 1.D. = 7.5 mm).
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Fig. 7. Effect of solid mixing ratio on the solid separation rate(coarse
= 425~600 pm, fine = 63~106 pm, solid injection nozzle I.D. =
7.5 mm, aperture of solid separator = 425 pm).
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