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Buoyancy Force on an Object Immersed in Fluidized Bed Interface
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Net buoyancy force acting on an object immersed in Fluidized Bed Interface was measured and the bulk
density of fluidized bed surface was calculated. Air/ceramic sand fluidized bed was operated at 70-100 V
with a spherical weight immersed at the depth of one to four times of its diameter. The result demonstrates
Archimedes’ principle is applicable at the depth of less than two times of the diameter. However, the object
sinking at three to four times of the diameter shows a negative net buoyancy force, which suggests the
existence of defluidized hood at the top of the object.
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Table 1 Experimental conditions

Case String length Depth
No Depth / D
1D [mm] [mm]
1 0D 202 2-17 0.1-04
2 1D 235 33-53 0.7-1.2
3 2D 280 79-96 1.8-2.2
4 3D 325 124-142 2.8-32

Fig. 1 Fluidized bed interface experimental setup
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Fig. 2 Fluidized bed interface surface rise
(Case: 0D)
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Fig 3 Net buoyancy force at various airflow
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Fig 4 Net buoyancy force — depth relationship
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Fig. 5 Calculated bulk density of fluidized bed
(Case OD: average of fluidized bed at 2-61mm depth)
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