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A study on the fluidization of centrifugal fluidized bed for reduction
of exhaust gas from diesel powered vehicle
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Abstract The characteristics of fluidization in a centrifugal fluidized bed with a 184 mm inner diameter, 50 mm
width of the gas distributor was observed by photographs and experimental works using Cu-ZSM-5 zeolite catalysts
with a mean diameter of 26um and 32um as bed materials at a rotor at 400rpm and 600rpm. Under these experimental
ranges, the experimental results clearly showed the effects of the number of rotation of the rotor on the behavior of
bubbles in the centrifugal fluidized bed. As the number of rotations of the rotor increased, the gas velocity at which
bubbles begin to be formed also increased but the diameter of the bubbles decreased. In addition, the size of the

bubbles in the centrifugal fluidized bed were relatively smaller than those in the conventional bubbling fluidized bed.
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Fig. 1. Schematic diagram of experimental apparatus

Fig. 2. Diagram of rotating unit

Table 1. Properties of Cu-ZSM-5 zeolite catalysts

dp SiOy ALO; Na,O CuO
[pm] [wt%] [Wt%] [Wt%] [Wt%]

26 84.7 4.9 13 32

32 89.3 3.2 1.0 2.8
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Fig. 3. Photographs

2.2 AI@HH:&

2HE A7)0l oA A7)
Aol skdek 7k Eﬂ‘}‘}q

manometerol] 23] A|ojsld o, &

o] w3l 400rpm¥} 600rpm = /‘EEE}“E} 2o Ab

23} 7}v|2}+= Nikon F40]1l AE A3 =& [/1259|th

T 709] Speed lighte] 233742 0.0035sec ©]tt.

=
=

3. Mgy 4 2M
3.1 ZAR3SE &5
5 Al frssrt dour] Alele #Hafrsst
T Ergun[s] 41 AHgske] Faisith
_ 7.169 <10~ 4dp1»82 (Pp —p; )0,949 o
mf— -
pfO.OGMU.SS
d, : Particle diameter (mm)

g : Gravitational acceleration (m/sz)
py + Fluid density (kg/m’)

p, © Particle density (kg/m3)

u : Fluid viscosity (kgs/m’)
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Fig. 4. Pressure drop profile of centrifugal fluidized bed
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Fig. 5. Pressure drop profile of centrifugal fluidized bed
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U; : Superficial fluid velocity(m/s)

r : Radius (mm)

Cp : Resistance coefficient (-)
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Fig. 8. The rising velocity of bubbles in centrifugal

fluidized bed
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9. The rising velocity of bubbles in centrifugal
fluidized bed
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