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Fundamental characteristics of fluidized bed with imparted particle swirl
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Fluidized bed of multi-solids mixtures appears in mining process,

polymerization or chemical reaction process. To understand the characteristics about
separation for such multi-solids fluidized beds is important for the industrial
applications. In this study the novel fluidized bed system is invented for separating
small particles from bed material large particles by means of particle swirl motion.
The experiment of particle separation is carried out in binary solids fluidized bed of
polystyrene particles. The fundamental characteristics of this unique bed system is
discussed by the visual analysis with high-speed-camera-photograph. It is shown that
the stable particle swirl appears only around the bed surface in a quiescent fluidized
bed. In that case, small particles is separated from core bed material (large particles)
and collected centre of the bed surface. The condition of good separation by particle

swirl motion is presented.
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Fig.1 Experimental set-up(Fluidized bed with particle
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Fig.3 Vector diagram for typical particle-swirl
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Fig. 4 \ector diagram for typical particle-swirl
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Fig.5 Vector diagram for typical particle-swirl
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Fig.6 Vector diagram for typical particle-swirl

Table 1 Aggregate ratios for particle-swirl velocity

Ujer (m/s)
28.2 24.5
Particle vel.  (cm/s) 13.9 6.78
Aggregate area(mm) D./Dg 52.0/110 65.0/110
Aggregate ratio (%) 51.3 34.8
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