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Abstract— Serious potential problems in pressurized fluidized bed reactors were agglomerations and entrainments, occurred
often when the reactors were unsteady-states. Based on theoretical evaluations on minimum fluidization velocity and terminal
velocity, optimum loci for the manipulation of temperature and pressure were proposed when the reactors were started-up

and shut-down.
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Table 1. Physical properties of fluidizing gas and sample particle in
case of small particles

Particle density 5 g/em®

Gas density 0.0012 g/cm’ at 20 °C, 1atm
Gas viscosity 0.000182 g/cm/s
Mean particle size 0.2mm

Particle size distribution 0.1-0.3mm

Particle sphericity 0.86

Voidage of particles 0.5
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Fig. 1. Effect of pressure and temperature on minimum fluidization
velocity(U,,) and minimum fluidization flow rate(Q,,) in case
of small particles.

(@) U,y vs. P, (b) Q, vs. P
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Fig. 2. Effect of pressure(P) and temperature(T) on terminal veloc-
ity(U) and terminal flow rate(Q,) in case of small particles.
(@) U, vs. P, (b) Q, vs. P
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Table 2. Physical properties of fluizing gas and a sample particle in
case of large particles

Particle density 7 gfem’

Gas density 0.0012 g/em’ at 20 °C, 1atm
Gas viscosity 0.000182 g/cm/s
Mean particle size 5mm

Particle size distribution 2-10 mm

Particle sphericity 0.70

Voidage of particles 0.48
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Fig. 3. Effect of pressure and temperature on minimum fluidization
velocity(U,,) and minimum fluidization flow rate(Q,,) in case
of large particles.

(a) U,; vs. P, (b) Q,; vs. P
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Fig. 4. Effect of pressure(P) and temperature(T) on terminal velocity
(U) and terminal flow rate(Q) in case of large particles.
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Table 3. Fluidization qualities according to pressure and temperature conditions when it starts-up and shuts-down

At constant flow rate Path Fluidization quality Entrainment
Start-up Increase temperature and increase pressure Path 1:A—B—C Good Much
Increase pressure and increase temperature Path 2:A—>D—C Defluidization No
Increase temperature and pressure step by step Path 3:A—C Good Little
Shut-down Decrease temperature and decrease pressure Path 4:C—D—A Defluidization No
Decrease pressure and decrease temperature Path 5:C—B—A Good Much
Decrease pressure and temperature step by step Path 6:C— A Good Little
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