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Abstract — Radial mixing characteristics of liquid phase have been investigated in the riser of a three-phase circulating fluid-
ized bed(0.102 m IDX3.5 m in height). Compressed air and water have been used as a dispersed gas and a continuous liquid
phase, respectively, while glass beads with the diameter of 2.1 mm have been used as a dispersed solid phase. Effects of
gas(0.01-0.07) and liquid velocities(0.25-0.31 m/s) and solid circulation rate(2-8kgmthe radial dispersion coefficient of
liquid phase have been discussed. The radial dispersion coefficient of liquid phase was determined by using the infinite space
model from the radial concentration profiles of tracer. As a result of this study, the radial dispersion coefficientpifdispid
has increased with increasing gas velocity and solid circulation rate, however, it has decreased with increasing nat only liqui
velocity but also bed porosity in the riser of a three-phase circulating fluidized bed. The radial dispersion coeffictemt has b
well correlated in terms of operating variables such as gas and liquid velocities and solid circulation rate.
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Fig. 1. Experimental apparatus.
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1. Riser

2. Down comer
3. Hopper

4. L/S Separator
5. Tracer inlet

6. Butterfly valve
7. Compressor
8. Control valve
9. Flowmeter
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10. Conductivity probe
11. Conductivity bridge

12. Low-pass filter
13. A/D convertor
14. Computer

15. G/L Distributor
16. Liquid reservoir
17. Pump

18. Tracer tank
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(a) Circuit for conductivity bridge
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(b) configuration of conductivity probe

Fig. 2. Configuration of conductivity probe with a point electrode and a
shielding coiled wire electrode and circuit for conductivity bridge.
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Fig. 3. Concentration profiles in the radial direction in three-phase cir-
culating fluidized beds.
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Fig. 4. Effects of gas velocity on the liquid radial dispersion coefficient
in three-phase circulating fluidized beds.
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Fig. 5. Effects of liquid velocity on the liquid radial dispersion coefficient
in three-phase circulating fluidized beds.
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Fig. 6. Effects of solid circulation rate on the liquid radial dispersion
coefficient in three-phase circulating fluidized beds.
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