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Abstract — Phase holdup characteristics of relatively large and small bubbles were investigated in a three-phase(gas-
liquid-solid) fluidized bed of which diameter was 0.105 m(ID) and 2.5 m in height, respectively. Effects of gas(0.01~
0.07 m/s) and liquid velocities(0.01~0.07 m/s) and particle size(0.5~3.0x1073m) on the holdups of relatively large and
small bubbles were determined. The holdups of two kinds of bubbles in three phase fluidized beds were estimated by
means of static pressure drop method with the knowledge of pressure drops corresponding to each kind of bubble,
respectively, which were obtained by dynamic gas disengagement method. Dried and filtered air which was regulated by
gas regulator, tap water and glass bead of which density was 2500kg/m> were served as a gas, a liquid and a fluidized
solid phase, respectively. The two kinds of bubbles in three-phase fluidized beds, relatively large and small bubbles,
were effectively detected and distinguished by measuring the pressure drop variation after stopping the gas and liquid
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flow into the column as a step function: The increase slope of pressure drop with a variation of elapsed time was quite
different from each other. It was found that the holdup of relatively large bubbles increased with increasing gas velocity
but decreased with liquid velocity. However, the holdup showed a local minimum with a variation of size of fluidized
solid particles. The holdup of relatively small bubbles increased with an increase in the gas velocity or solid particle size,
while it decreased slightly with an increase in the liquid velocity. The holdups of two kinds of bubbles were well cor-
related in terms of operating variables within this experimental conditions, respectively.
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Fig. 2. Pressure drop variation in the three-phase fluidized bed during
the elapsed time after closing the inputs of gas and liquid flow
into the three-phase fluidized bed(U;=0.03 m/s, U;=0.03 m/s).
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Fig. 3. Effects of gas velocity on the holdups of large and small bub-
bles in three-phase fluidized beds.
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Fig. 4. Effects of liquid velocity on the holdups of large and small
bubbles in three-phase fluidized beds.
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Fig. 5. Effects of particle size on the holdups of large and small
bubbles in three-phase fluidized beds.
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A : Surface area of the column[m?]

dp : particle size[m]

g : Gravitational acceleration[m/s’]

L : Bed height[m]

AL : Length of test section[m]

AP : Pressure drop in the test section[Pa.s.]
T : Elapsed time[S]

u : Velocity[m/s]

W : Weight of solid particles[kg]

O2H& X}

B : Bubble phase

BL : Large bubble phase
BS : Small bubble phase
G : Gas phase

L :Liquid phase

S : Solid phase

Jz2[o|A 2K}
€ : phase holdup
pg : density of solid particle
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