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Abstract 
INVESTIGATIONS on semifluidization reported already 
have been briefly summarized. Experimental data for a few 
water-solid systems have been obtained. Correlations have 
been developed for the prediction of the onset of 
semifluidization velocity, the maximum semifluidization 
velocity and the height of packed bed formation from the 
properties of the liquid and solid particles and the position 
of restraining screen. The observed values are compared 
with the values calculated by the equations suggested. 
Introduction 
TILL recently the general method employed for solid fluid 
contacting was the fixed bed or packed bed. Batch and 
continuous fluidization techniques are advancements over 
the fixed bed. Considerable work on various aspects of these 
has already been made and published literature is available 
in the form of books1-4. 

Just a decade back a new type of fluid solid contacting 
method namely semifluidization was proposed by Fan et.a5. 
This can be viewed as combination of batch fluidized bed at 
bottom and fixed bed at the top. This is obtained by 
providing sufficient space available for free expansion of the 
bed and increasing the flow rate of fluid through the bed of 
particles sufficiently high to buoy the solid particles. A 
restraint provided at the top of the bed prevents the escape of 
the particles out of the system and helps the formation of a 
section of packed bed just below the restrain. Thus by 
control of the fluid velocity, known quantities of the solid 
particles can be distributed between the fluidized and fixed 
bed sections. Fan et al6,7 studied both liquid and gas solid 
systems involving close size range particles. Equations for 
calculating the distribution of pressure drop as well as solid 
particles in the fluidized and packed bed sections were 
developed. 

Baburao et al8,9 also studied the mechanics of semi-
fluidized bed in gas solid systems and their interest was to 
build up the packed bed in turbular bundle. A correlation has  
been  proposed  to  predict semifluidi- 
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zation velocity in terms of Archimedes number and 
semifluidization number which was defined by them as 

 
Poddar and Dutt10,15 have recently reported data on 

semi-fluidization in liquid solid systems. Equations based on 
theoretical consideration have been presented by them to 
predict the minimum and maximum semifluidization 
velocities and height of packed bed formation. The 
experimental values were found to compare well with the 
values calculated by theoretical equation presented. 
Sunkoori and Kaparthi11 have studied the dynamics of 
semifluidization in solid liquid systems. It was observed by 
them that the ratio of the total semifluidization height to 
static bed height has an exponential relation with the fluid 
mass velocity. Studies on wall to fluid heat transfer have 
also been made by these authors12. 

Object of present study 
The object of the present work is two-fold: (i) to propose 

correlations for predicting the onset of semifluidization 
velocity, the maximum semifluidization velocity and the 
height of packed bed formed from the properties of the 
solids and fluid medium used, and (ii) to study the 
mechanics of semifluidization in liquid solid systems using 
different liquids and solids of close size ranges and mixed 
sizes. 

Development of theoretical correlations 
Onset of semifluidization, maximum semifluidization 

velocity: Poddar & Dutt (loc. at) presented equations of the 
following type for the prediction of minimum and maximum 
semifluidization velocities. 
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solid are done by taking out the column by removing flanges. 
Ini t ial ly some amount of solid particles are charged into 
the fluidizer and the bed is allowed to come back to static 
position. The height of the bed (hs) is then measured. Then 
expanded bed fluidization data is obtained by   increments   
and   measuring   the 
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Reynolds no. vs. archimedes no. The equation for 

the straight  line  can be   evaluated and the following 
expression can be written (h — hs)/(h — hpa) = [(G, — Gosf)/ 
(GmsfGosf)30.2      (13) while calculating the factor 
(G—G0Sf)/(Gmf —      Gosf) the values  of  Gosf and  Gmsf 
are  obtained  from  the experimental data. Conclusions 
(1) It can be seen from the present work that the maximum 
and minimum semifluidization velocities and also the 
packed bed height can be predicted from the properties and 
flow conditions of the system. 
(2) The deviation between the experimental and calculated 
values of the maximum and minimum semifluidization 
velocities, was wider in cases, where particle Reynolds 
number was greater than 500 and less in other cases. The 
equations proposed can satisfactorily be used for the 
calculation of the maximum and minimum semifluidization 
velocities knowing the properties of solids and the medium 
of fluidization. 
(3) Valces of hpa can be fairly/accurately predicted from 
the known values of Gosf, Gmsf and hs. The values of Gosf, and 
Gmsf to be used are to be obtained from expanded bed 
fluidization data. 
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