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Abstract—The dispersion and frequency of fluidizing particles and the histogram of pressure fluctuations have
been analyzed in a liquid fluidized bed. The effects of particle size (1.0-6.0 mim) and liquid velocity (3-14 cm/s) on the
dispersion coefficient and frequency of fluidizing particles have been determined in a 0.152 m-1D x 2.5 m high Plex-
iglas column. The dispersion coefficient and frequency of fluidizing particles exhibit their maximum values with an in-
crease in liquid velocity and consequent increase in bed porosity. The maximum particle dispersion coefficient ex-
hibits at the bed porosity where the flow transition of particles occurs in the bed.
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Fig. 1. Experimental apparatus.
1. main column -~ 9, pressure transducer
2. distributor 10. amplifier
3. calming section 11. recorder
4. Joading port 12. stabilizer
5. weir 13. A/D converter
6. liquid reservoir 14. personal computer
7. pump 15. pressure sensor
8. valve 16. liquid manometer
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Table 1. Comparison among bed porosity values
at which the maximum continuity wave
velocity, maximum energy dissipation
rate and maximum particle dispersion
coefficient attained

dymm) w(mfs) 0 (U gy (€DEp ax (€D} e
1.0 0.156 297 0.663 0.663 0.691
30 0370 259 0.614 0.614 0.607
6.0 0523 243 0.588 0.588 0.593
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Fig. 2. Typical pressure fluctuation signals.
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Fig. 3. Variation of bed porosity with time in lig-
uid-fluidized beds.
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Fig. 4. Variation of bed porosity with time after
relaxation point in the bed.
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Fig. 8.  Effect of E, on D, in liquid-fluidized beds.
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NOMENCLATURE

Cft) : velocity correlation function, [m/s]
: particle diameter, [m]

D, : particle dispersion coefficient, [m/s]
E(t) : entrained particle fraction

E(t) : derivative of E(t)

F . frequency of fluidizing particles, [1/s]
(L) : probability density function at L,

g : gravitational acceleration, (m/s?

K : constant

. : expanded bed height, [m]

! : location of pressure sensor, [m]

L; : arbitrary location of fluidizing particle, [m)
m  : mass of individual fluidizing particle, [kg]
n : number of particles

AP : pressure drop, [N/m?

t : time, [s]

u : liquid velocity, [m/s]

v liquid dynamic viscosity, [m?/s]

v(t) : fluidizing particle velocity, [m/s]
Greek Letters

e density, (kg/m%

ol
oy

Z2] |l A4 183
€ ¢ holdup
o . variance
T : mean residence time of fluidizing particles, [s]
Subscripts
0 : steady state
R . relaxation state
o liquif
s : sofid *
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