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Effects of Fluidizing Velocity and Bed Weight on Hydrodynamics of Particles Inside

a Circulating Fluidized Bed Combustor (CFBC)
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Abstract

This research presents the effects of the fluidizing air velocity and amount of bed material on
hydrodynamics of the particles inside a non-reactive circulating fluidized-bed combustor (CFBC). The test
rig, 6 m in height, has inside diameters of 150 mm for the riser and 150 mm for the downcomer. The
circulation rate of the particles was controlled by an L-valve. In this study, the fluidizing velocity (Uy),

ranging 3.5-4.5 m/s and the bed weight, varying between 20 and 25 kg, as well as the aeration at L-valve
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of 150 L/min were employed. The results showed that an increase in fluidizing velocity resulted in the

riser-pressure increments, increased from 137-303 mmH,0 to 242-384 mmH,O, while the voidage (€) in
the level of 0-2.3 m increased from 0.966-0.995 to 0.986-0.997. Moreover, as U; increased, solid
circulation rate increased as a result of the rise in pressure drop at the L-valve. An increase in amount of
bed weight significantly reduced the voidage at the level of 0-2.3m, decreased from 0.966-0.995 to 0.887-
0.998. The results concluded that the fluidizing velocity had more effects on changes in pressure

distribution, solid circulation rate than the amount of bed material. Finally, the circulation rate of solid

normally directly proportioned to the pressure drop at the L-valve.

Keywords: bed particle, Circulating fluidized-bed, Hydrodynamic, Voidage bed.
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