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The Effect of Particle Size on the Suspension Density in a Circulating Fluidized Bed
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Abstract— An experimental investigation was carried out to determine the effect of particle size and gas velocity on the
suspension density in a circulating fluidized bed. The experimental test section has the dimension of SO0mm ID X 2500 mm
height and two different sizes of sand(147, 280 um) were employed as the bed material. The operating conditions of gas
velocity and solid circulation rate were in the ranges of 3.0-5.5m/s and 10-100kg/m" s, respectively and the corresponding
suspension density determined from the pressure drop was 10-80kg/m'. The effects of gas velocity and solid circulation rate
on the suspension density with different size of sand particle was observed. A correlation was proposed to predict the cross-
sectional averaged suspension density with the operating variables.
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Fig. 2. Schematic diagram of the CFB test facility.
1. Blower
2. flow meter
3. Compressor
4. Cyclone
S. Return column
6. Particle reservoir

7. Temperature indicator
8. Manometer

9. Butterfly valve

10. Valve

T: Thermocouple

P: Pressure tap

Table 1. Size distribution of sand particles

Sand 2 Sand 3
Range Cumulative Range Cumulative
(um) weight fraction(%) (um) weight fraction(%)
- 75 5.98 130 0.54
- 106 40.58 180 18.41
150 901.25 250 49.44
- 180 100.00 - 300 100.00

Mean size: 147 pm Mean size: 280 um

Table 2. Properties of sand particles

Properties Sand 2 Sand 3
Mean diameter(iim) 147 280
Bulk density(kg/m") 1720 1850
Apperant density(kg/m’) 2450 2500
Minimum fluidization velocity(m/s) 0.027 0.098
Terminal velocity(m/s) 0.730* 1.448*

*: Calculated by Haider & Levenspiel{1989)s method.
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Fig. 3. Effect of solid circulation rate on the average suspension den-
sity.
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Fig. 4. Effect of solid circulation rate on the local suspension density
with 147 um sand.
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Fig. 5. Effect of solid circulation rate on the local suspension density
with 280 um sand.
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Fig. 6. Effect of particle size on the average suspension density.
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