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STUDIES on the dynamics of liquid-solid and gas-
soild semifluidization can be broadly, divided as (i) 
the prediction of the onset and the maximum semi­
fluidization velocities, (ii) the prediction of packed bed 
formation, and (iii) the prediction of. pressure drop 
across a semifluidized bed. Although the first two 
aspects have been extensively studied1-8, the third has 
not been explored in detail. The available correla­
tions either indicate wide deviations between the 
calculated and the experimental values of pressure 
drop or involve labourious calculations3-9. They 
are neither handy for the designer to use nor very 
accurate. An attempt has, therefore, been made to 
develop a simplified working correlation for the pre­
diction of. the pressure drop across a liquid-solid 
semifluidized bed in terms of system parameters. 

Fan and Wen have measured the total pressure 
drop across liquid-solid semifluidized beds3. In 
semifluidization, the total pressure is ideally the alge­
braic sum of the pressure drop across the fluidized 
and the packed sections. Hence, 

using Eq. (2) to be valid for spherical particles of 
large diameters. For small and irregular shaped 
particles, the observed pressure drop was greater than 
that given by Eq. (2). This additional pressure drop 
was given as 

The calculated values were obtained using Eq. (2)., 
As it appears from above, the equations involve 

very laborious calculations for the prediction of semi­
fluidized bed pressure drop. 

Experimental Procedure 
The experimental set-up used is shown in Fig. 1. 

The semifluidizer was a perspex column,, 2-54 cm 
internal diam. and 100 cm long, inserted between two 
flanges and provided with an inclined feeder at a height 
of 21 cm from the base for intermediate addition and 
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Fan and Wen3 measured the pressure drop in fixed 
and fluidized beds separately and obtained the total 
pressure drop using Eq. (1). This was compared with 
the observed bed pressure drop and also with that 
calculated using Eq. (2). The experimental values 
were nearer to those calculated using Eq. (1), 
whereas Eq. (2) gave lower values. 

Kurian and Raja Rao9 found the overall pressure 
drop in a liquid-solid semifluidized bed obtained 

Comparison between the experimental and calculated 
values showed an average deviation of 12% and a 
maximum deviation of 20% 

In order to overcome wide discrepancies between 
the experimental and calculated values of liquid-
solid semifluidized bed pressure drop a correction 
factor was suggested by Roy and Sarma11 in terms 
of system parameters which is as follows : 



INDIAN J. TECHNOL., VOL. 16, MARCH 1978 

Fig. 1 — Schematic diagram of the liquid-solid semifluidization 
rset-up t1, & 2, Manometers for bed pressure drop; 3, semifluidizer; 
4, movable restraint assembly; 5, top restraint; 6, intermediate 
pressure tappings; 7, inclined feeder; 8, distributor; 9, flexible 
•connection; 10, thermometer; 11, rotameter; 12, circulating 
pump; 13, liquid reservoir; 14, base plate support; 15, supporting 
structure; a,b, column pressure tappings; and V1-V5, control 

valves] 

removal of materials. A movable restraint made up 
of 100 mesh stainless steel screen was placed between 
two perspex rings, the outside diameter of which was 
very nearly equal to the inside diameter of the column. 
With the help of a 3 mm diam. brass rod, this restraint 
was moved to any position within the column. ,A 
rotameter was included in the liquid line and the 
fluid was recirculated by a pump. Two pressure 
taps, one just below the bottom screen and the other 
at the top of the column, were provided to record the 
bed pressure d r o p s . . While taking a run, the sample was :ntroduced into 
the column and the fixed bed height was noted. The 
movable restraint was adjusted for a particular bed 
expansion ratio., Pressure drop across the bed was 
noted with the increase of air flow rate. When semi­
fluidization set in, the top bed formations were cons­
tantly recorded. 

Results and Discussion , 
Physical properties of materials and ranges of 

variables studied are given in Table 1. Typical data 
showing nature of the variation of pressure drop and 
packed bed formation with fluid mass velocity are 
presented in Figs 2 and 3 respectively. 

The Correlation 
Fan et at. reported that the accurate measurement 

of porosity of the packed and fluidized sections of the 
semifluidized bed was difficult. This led to a wide 
-deviation between the calculated and the experimental 
values of pressure drop. Hence, an attempt has been 
made to report the semifluidized bed pressure drops 
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Fig. 3 — Variation of pressure drop with fluid mass velocity 
[System: dolomite-water; particle size: 14/16 BSS; bed expan­

sion ratio: 2.0; static bed height, hs : 6-0cm] 
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particularly to particles of large size and of higher 
density and to the two extreme regions of semiflui­
dization operation, viz. the onset and the maximum 
semifluidization conditions. Similar discrepancies 
have been observed by Kurian and Raja Rao9. The 
possible explanations for the discrepancy are: 

(i) The screen configuration, 
(ii) The orientation of the particles to the screen; 

opening when they approach the screen; 
(iii) The blinding of the screen; 
(iv) Influence of particle shape; and 
(v) Certain degree of instability existing at the 

extreme regions of semifluidization operation. 
A better explanation cannot be given without 

making more detailed studies. 
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