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Effects of Temperature and Particle Density on Particle Entrainment Rate
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Abstract—To understand qualitative effect of temperature on particle entrainment rate, experiments were carried out in a
gas fluidized bed(0.1m id. and 2.1 m height). Gas velocities((1.8-2.2 m;s), bed temperatures(12-600 °C). particle densities
(2509-6156kg/m’) and particle sizes(0.091-0.363 mm) were considered as the experimental variables. The particle entrain-
ment rate increased after an initial decrease with increasing bed temperature. The effect of temperature on particle entrain-
ment rate decreased as the gas velocity or the particle density increased. Within the experimental range, it could be confirm-
ed that the change of the particle entrainment rate was very similar ta the change of the particle size of which terminal velo-

city was cqual to the gas velocity.
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Fig. 1. Schematic diagram of the hot model fluidized bed.

1. Air compressor 9. Diverter

2. Filter 10. Sample pot

3. Pressure regulator 11. Rotary valve

4. Flowmeter 12, Micro-monometer
5. Fluidized bed 13, Heater

6. Cyclone 1 14, Water manometer
7. Cyclone 2 15. Data logger

8. Bag filter 16. Insutation
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Table 2. Sieve analysis of bed materials
Bed materials Sand Emery Cast iron
Sieve size{(um) wtT wt% W%
4254300 6.4 1.0 1.2
3004212 329 4.2 10.8
2124150 38.3 42.8 27.6
150+ 106 16.8 44.8 2.0
106+75 5.2 6.9 19.0)
7540 0.5 0.4 9.4
Table 3. Properties of bed materials
Bed materials . .
. Sand Emery Cast iron
Properties -
Apparent density[kg/m’) 2509 3981 0158
Bulk density[kg/m’] 1208 1697 1081
Mean particle diameterfmm] 0.178 0.145 G110
Sphericity of a particle[-] (.85 0.61 (L50
Void fraction in a bed at 0.48 0.57 (.68
minimum fluidizing condition|-]
Geldart classification B B B
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Fig. 2. Effect of bed temperature on minimum fluidization velocity
for various particles.
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ous bed temperatures.
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U - superficial gas velocity [m/s]
U,. :minimum fluidizing velocity [m/s]
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surface [m/s]
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E. :void fraction in a bed at minimum fluidizing condition -]
H : gas viscosity [kg/m-s]
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