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Abstract — The rate of particles entrained from the lower stage to the upper stage according to the primary superficial air
velocity are investigated in a cold model two-stage swirl-flow fluidized bed combustor. The total entrainment rate increases
with the primary superficial air velocity and ranges from 35 percent to 48 percent of particles fed into the lower bed under
the operating conditions(U,;=0.9-1.3 m/s). The particles whose terminal velocity is higher than the primary superficial air
velocity may not be entrained from lower stage to the upper stage. However, in the case of particles whose terminal velocity
is lower than the primary superficial air velocity, the entrainment rate of particles increases as the particle size becomes smalk
er and/or the primary superficial air velocity increases. Further, the particles whose dimensionless slip velocity approaches to
unity are almost entrained. The entrainment rate can be correlated with the dimensionless slip velocity as follows:
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Fig. 2. Particle size distribution of anthracite coal used.
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Fig. 3. Variation of normalized outflow rates of particles with pri-
mary superficial air velocity.
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Fig. 4. Variation of size distributions of particles entrained into the
upper stage with primary superficial air velocity.
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Fig. 9. Correlation result of particle input rate into the upper stage.
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d, :diameter of particle [m]
E, :particle input rate into the upper stage of size d,, [kg/s]
F, : particle feed rate [kg/s]
F, :particle feed rate of size d, [kg/s]
F, :trapping rate of particles in the upper stage [kg/s]
F, :elutriation rate of particles [kg/s]

U,, :primary air superficial velocity [m/s]
U, :terminal velocity of particle of size d,, [m/s]
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