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Based on dimensional analysis approach, equations have been developed for the prediction of bed expansion 
ratio for non-cylindrical (viz, semi-cylindrical, hexagonal and square) and cylindrical beds. A fairly good 
agreement has been obtained from calculated and"experimental values. Based on experiments, it is 
concluded that under similar operating conditions, fluidized bed height will be maximum in case of square 
bed and will be the least for hexagonal bed. 
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INTRODUCTION 

Gas-solid fluidized bed. generally of aggregative nature is 
marked by occurrence of bubbles of varied sizes and slugs. 
This results in non-uniform bed expansion and a poor fluidiza
tion phenomenon. Keeping in view, aforesaid inherent draw
backs of cylindrical conduit, non-cylindrical conduits can be 
employed in gas-solid fluidization with a view to smoothening 
the bed expansion behaviour and improve upon the fluidization 
quality. 

BED EXPANSION RATIO 

Bed expansion ratio is defined as the ratio of the average 
height of a fluidized bed to initial static bed height at a 
particular flow rate of the fluidizing medium above the mini
mum fluidizing velocity. It is an important parameter for 
fixing the height of fluidized bed required for a particular 
service. 

The expansion ratio of a fluidized bed depends on excess 
gas velocity (Gf-Gmf), particle size (dp), and initial bed 
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height (hs). Bed expansion is substantially greater in a 
two-dimensiona! bed than in a three-dimensional one. The 
bed expansion reported by different investigators have 
different meanings because of varied methods of measurement 
adopted. 

Although some investigations have been made with respect 
to the prediction of bed expansion in cylindrical conduits1-3, 
limited information is available for the. non-cylindrical 
ones4,5. In the present work, investigations have been carried 
out with respect to bed expansion behaviour of gas-solid 
fluidization in cylindrical and non-cylindrical conduits, viz, 
the semi-cylindrical, hexagonal and square ones for different 
materials of spherical and non-spherical shape (Table 1) and 



the data have been computed in terms of correlations from 
dimensional analysis approach. The experimental set up is 
given elsewhere6. 

DEVELOPMENT OF CORRELATION 

The correlations have been developed with the help of rele
vant dimensionless groups involving interacting parameters 
like, bed height, equivalent diameter of the column, particle 
diameter, fluid mass velocity at on-set of fluidization and the 
operating fluid mass velocity. 

From dimensional analysis, the bed expansion ratio can be 
related to the system parameters as follows: 

For square bed. 

SPHERICAL PARTICLES 

With dimensional analysis approach, the effects of relevant 
groups on bed expansion ratio for fluidization of spherical 
particles have also been established. 

By an identical approach as adopted for non-spherical parti
cles, the values of K and n have been obtained for semi-
cylindrical and hexagonal beds and the correlations 
developed are as follows: 

For semi-cylindrical bed. 

where K is the coefficient and a, b, c arc the exponents. 

The effects of the individual groups on bed-expansion ratio 
have been separately evaluated for different conduits fluidizing 
non-spherical particles and the values of the exponents have 
been determined. Effect of the groups on bed expansion ratio 
has also been established for fluidizing a few spherical par
ticles in hexagonal and semi-cylindrical conduits. 



RESULTS AND DISCUSSION 

Values of bed expansion ratio calculated with the help of 
equations (4) to (9) have been compared with their respective 
experimental values as shown in Fig 1-6. The mean and 
standard deviations for the above cases are given in Table 2. 

It is evident from the developed correlations that bed expan
sion ratio is a function of the three -dimensionless groups, viz, 
the excess velocity ratio, wall effect (reciprocal) and aspect 
ratio (reciprocal). Further, it is revealed that bed expansion 
ratio is a strong function of the above groups for cylindrical 
and semi-cylindrical beds while the effect of aspect ratio is 
insignificant in case of hexagonal and square beds. This is due 
to the fact that, the range of variables studied in these two 
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conduits results in an aspect ratio value nearly equal to unity 
which was due to operational constraints. 

Bed expansion ratios have also been compared for all the 
conduits with identical excess velocity ratio and wall effect 
for an aspect ratio value of nearly unity in case of non-spheri
cal particles (Table 3). Under similar operating conditions, 
fluidized bed height will be the maximum in case of a square 
bed and will be the least for a hexagonal bed. 


