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DESIGN OF 

LIQUID-SOLID SEMIFLUIDIZER 

— G. K. ROY 

Semi-fluidization is a compromise between the pack
ed and the fluidized bed operations, where certain 
drawbacks of both are eliminated. Based on corre
lations developed earlier (4,5,6) for predicting the mini
mum and the maximum semi-fluidization velocities, 
packed bed formation and pressure drop across semi
fluidized bed, a method is suggested for the design 
of a liquid-solid semi-fluidizer. 

A semifluidized bed overcomes some of the inherent 
disadvantages of both the fixed and the fludized bed. 
The principle of semi-fluidization can be applied to 
the design of MT reactors(l) (mixed and tubular) for 
obtaining an optimum performance in case of fast 
exothermic reactions. Application of this technique 
in the studies of mass transfer has been quite encou
raging (2). Thus semi-fluidization is a very useful 
technique of fluid-solid contacting, which can be of 
wide applicability in the fields of heat transfer, mass 
transfer and reaction kinetics. 

Illustrations:— 

In course of studies of semifluidization characteristics 
of different solids with water at 25 °C as the medium, 
the following observations have been made in case 
of dolomite-water system: 

For semifluidizer — 

Diameter (I.D.) = 6.0 inches. 
Height of top restraint = 2 x initial static bed 

height. 

Height of packed section = 1/2 x initial static bed 
(in semifluidization) height. 

For water, 

Calculate — (a) the range for the semi fluidization 
operation (b) the height of the packed and the fluidi
zed sections (c) the semi fluidization velocity and (d) 
the power required for the above case. 

The bed expansion data for dolomite—water system 
is shown in Table 1. 



Fig' 1 : Variation of Bed Expansion Ratio with Fluid Mass Velocity 

fluidization velocities. 
Solution;-

In order to design a liquid-solid semifluidizer, the 
study of the characteristics of semifluidized beds differ
ing in size as well as density is necessary. Co-relations 
have been developed for the prediction of the minimum 
and the maximum semifludization velocity,(4) packed 
bed formation(5) and semifluidized bed pressure 
drop. (6) 

Part (a) 

The range for - the semifluidization operation is 
marked by the minimum and the maximum semi-

Maximum semi fluidization velocity:— 



Part (d) 

The power required can be calculated from a 
knowledge of the semifluidized bed pressure drop. The 
correlation suggested for pressure drop is : 

Minimum semi-fluidization velocity :— 
The following equation (1) relates the ratio of the 

minimum and the maximum semi-fluidization velocity 
to the system parameters. 

Part (c) 

It was felt necessary to have an equation for the 
prediction of semi-fluidization velocity for a given 
packed bed height and a relation (5) of the following 
type was developed. 
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