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The necessity of generalized correlations relating to the dynamics of gas-solid semi-fluidization of 
homogeneous and heterogeneous mixtures has been emphasized. Based on dimensional analysis 
approach, equations have been developed for the prediction of minimum and maximum semi-flui­
dization velocity and semi-fluidized bed pressure drop for the above-mentioned systems. Equations 
have also been proposed for minimum fluidization velocity. A fairly good agreement has been obtain­
ed from the various calculated and experimental values. 

in the context of several gas-solid chemical and metal­
lurgical processes namely, the combustion and gasifica­
tion of solid fuels, solid catalysed reactions and ore 
reduction, etc dealing with solids either of mixed size 
(a homogeneous system) or of mixed density (a hetero­
geneous system). For practical applicability of the con­
cept, it is imperative that the dynamics of the pheno­
mena should be exhaustively investigated and correla­
tions with relevant process parameters be developed. 
Various aspects of gas-solid semi-fluidization for single-
sized (close-cut) particles have been reported in litera­
ture1'2. Though some studies have been made for the 
semi-fluidization characteristics of binary mixtures for 
liquid-solid system3-6 little information on similar lines 
is available for gas-solid systems7. 

In this paper an attempt has been made to study the 
dynamics of semi-fluidization for binary homogeneous 
and heterogeneous mixtures and develop correlations 
for the prediction of minimum and maximum semi­
fluidization velocity and semi-fluidized bed pressure 
drop. Equations have also been proposed for the pre­
diction of minimum fluidization velocity for such sys­
tems. 

EXPERIMENTAL PROCEDURE 

The experimental set-up used in this study consisted 
of a semi-fluidizer, and orifice, a compressor, a constant 
pressure tank, a silica-gel tower and two sets of mano­
meters. The semi-fluidizer was a perspex column 4.4 cm 
in internal diameter and 100 cm long. The bottom was 
a 60-mesh stainless steel screen. A movable restraint 
made up of 60 mesh brass screen and fitted to a trunca­
ted plastic cone was fixed rigidly to a mild steel rod 
6.4 mm in diameter extending from the top to near 
bottom of the semi-fluidizer. The rod can be fixed with 
respect to a particular position of the movable restraint 
by means of a clamp at the top. Two sets of manometers 
were provided, one for the measurement of pressure , 
drop across orifice meter to measure the flow rate and 
the other for the bed pressure drop. Air from the com­
pressor was stored in the constant pressure tank, from 
where it was admitted to the semi-fluidizer after stripped 
of its moisture in the silica-gel tower. 

61 

INTRODUCTION 
Of late, the concept of mixed particle fluidization 

and semi-fluidization has generated considerable interest 
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Experimental variables included in the investigations 
are given in Table 1. Seven different combinations of 
glass beads of 36/44 and 44/52 BSS constitute the 
homogeneous mixtures while three 50:50 mixtures of 
CMC, sugar and dolomite with glass beads all of 44/52 
BSS are the heterogeneous ones. Experimental values 
for minimum fluidization and semi-fluidization velocities 
have been obtained from the plots of fluid mass velo­
city and bed pressure drop while the packed bed height 
and fluid mass velocity plots provided with the experi­
mental values for maximum semi-fluidization velocity. 

From a dimensional analysis approach, the following 
correlations have been developed. 

RESULTS AND CONCLUSIONS 

Values calculated with the help of equations (1) to (8) 
have been compared with the experimental ones in 
Figs 1—5, respectively. A fairly good agreement has been 
found in most of the cases. 

Hence, the developed equations can be used to predict 
the dynamics of semi-fluidization for unknown homo­
geneous and heterogeneous mixtures with variation of 
properties within the range of investigations conducted. 
The work on heterogeneous systems is in progress to 
study the effect of parameters like particle size, height 
of the static bed and also to cover a wider range of 
the parameters. 





It is also proposed to formulate a mathematical model 
so as to make the results applicable over a broad range 
of the parameters. 
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