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Fluidization 

       When a fluid is passed upwards through a bed, the pressure drop is 

the same as that for downward flow at relatively low rates. When, 

however, the frictional drag on the particles becomes equal to their 

apparent weight, that is the actual weight less the buoyancy force, the 

particles become rearranged thus offering less resistance to the flow of 

fluid and the bed starts to expand with a corresponding increase in 

voidage. This process continues with increase in velocity, with the total 

frictional force remaining equal to the weight of the particles, until the 

bed has assumed its loosest stable form of packing. If the velocity is then 

increased further, the individual particles separate from one another and 

become freely supported in the fluid. At this stage, the bed is described as 

fluidized. 

 
 Schematic diagram of fluidization 

 

- At low gas velocities the drag force is to small to lift the bed, 

which remains fixed. Increasing gas velocity causes solids to move 

upward and create fluid bed. Depending on the velocity of gas we 

can distinguish different modes of fluidization (Fig..2) from 
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bubbling fluidization, through turbulent and fast fluidization modes 

up to pneumatic transport of solids. 

 

 

 

 

- Another important issue concerning the fluidization process is 

pressure drop through a fixed bed. The Figure below presents 

changes in pressure drop with changing gas velocity. 
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- The velocity at which the pressure is stabilized is called minimum 

fludization velocity. 
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