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Abstract—Frequency and axial dispersion coefficient of fluidized particles in fluidized beds with non-Newto-
nian fluid(coal-CMC solution) were measured by means of relaxation method. Effects of fluid flow rate,
liquid viscosity, fluidized particles size and bed porosity on the dispersion coefficient of fluidized particles
were determined. Effects of the injection of small amount of gas into the fluidized beds with non-Newtonian
fluid on the dispersion coefficient of fluidized particles were also discussed. From the results of this study,
the frequency and dispersion coefficient of fluidized particles exhibited their maxima with increases in fluid
flow rate and bed porosity, and those values increased with increases in particles size and liquid viseosity.
The injection of small amount of gas into the liquid-solid fluidized beds could increase the frequency and
dispersion coefficient of fluidized particles.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Weir 10. A/D converter

2. Main column 11. Personal computer
3. Manometer 12. Printer

4. Recorder 13. Slurry tank

5. Amplifier 14. Slurry pump

6. Pressure transducer 15. Compressor

7. Power supplier 16. Ventrimeter

8. Distributor 17. Rotameter

9. Calming section 18. Loading port
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Table 1. Physical properties of liquids
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Liquid (kg/m®) (pa-s) (pa-<") n
Liquid(I) 1.025 14 1.000 1.000
Liquid (1) 1.026 11.2 21.69 0.882
Liquid (1II) 1.028 24.2 43.82 0.847
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Fig. 2. Pressure fluctuation signals in fluidized beds(liquid (III), d,=0.003 m, Us=0 m/s, final Us;, =0.08 m/s).
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Fig. 3. Variation of bed porosity with elapsed time in flui-
dized beds(Liquid(T), dp=0.003 m, final U5, =0.12

m/s).
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: column diameter [m]

: particle dispersion coefficient [m?/s]
: frequency of fluidized particles [[1/s]
: gravitational acceleration [m?s]

: fluid consistency index [pa-s"]

: location of pressure senser [m]

: flow behavior index [-]

:time [s]

: liquid flow rate [m/s]
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3 :bed porosity [-]

p : density [kg/m®]

m : viscosity [pa-s]

Y : shear rate [1/s]

n : kinematic viscosity [m?/s]

SIM X}

eff : effective

G : gas phase
0} : stcady state
P : particle
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: relaxation point
: slurry phase
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