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ABSTRACT 

The object of this work was to develop an 
equation to predict the pressure drop in coni
cal beds of spherical particles. Work reported 
earlier is limited to a single cone angle in 
liquid-solid systems, whereas in the present 
study cone angles of 10°, 30°, 45° and 60° 
were used to predict the pressure drop for 
fixed beds. Air was used as the fluid medium 
and the bed consisted of spherical glass parti
cles of various sizes. The constants C1 and C2 

were determined and were used to calculate 
pressure drop values. Experimental and theo
retical values of pressure drop were compared 
and the mean and the standard deviation were 
calculated. 

. 1. INTRODUCTION 

Packed beds are used in many chemical 
engineering operations such as solid-catalysed 
reactions, absorption, adsorption and distilla
tion. Conical packed beds have potential 
application in processes such as fuel combus
tion and gasification, the roasting of ores and 
waste heat recovery. The prediction of pres
sure drop in such beds will be of immense 
help in the design of equipment for the above-
mentioned applications. Furthermore, the 
minimum fluidization velocity in conical beds 
can also be calculated from a knowledge of 
the fixed bed pressure drop values. 
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2. EXPERIMENTAL DETAILS 

2.1. Apparatus 
Thin Perspex sheets were made into cones 

with varying apex angles and with an inlet 
diameter of 4 cm. A 60 mesh screen at the 
bottom served as a support as well as the 
distributor. The calming section for the cone 
was filled with glass beads for uniform distribu
tion of fluid. Two pressure taps, one at the 
entrance and the other at the exit section of 
the cone, were provided to record the bed 
pressure drops. Air, used as the fluid, was 
passed through a constant reservoir and a silica 
gel tower. Two rotameters, one for the lower 
range and the other for the higher range, 
measured the flow rate of air. Figure 1 shows 
the details of the experimental set-up. 

2.2. Procedure 
For an experimental run a cone was 

charged with a particular size of glass beads to 
a definite fixed bed height. The variation in 
pressure drop with fluid mass velocity was 
monitored until there was initiation of parti
cle movement in the bed. The particle size as 
well as the fixed bed height were altered in 
subsequent runs. This procedure was repeated 
for the other cones. The ranges of the experi
mental variables were as follows: apex angle 
of cone (deg), 10, 30, 45, 60; initial fixed bed 
height (cm), 9.2,10.7,13.0, 15.4; particle size 
(cm), 0.1, 0.15, 0.20, 0.25, 0.30. 

3. DEVELOPMENT OF CORRELATION 

On the basis of Ergun's [1] equation and 
the modification of Baskakov and Gelperin 
[2] for cone geometry, Murthy et al. [3] have 
presented the following equation for pre
dicting the pressure drop for a conical fixed 
bed with an apex angle of 10° and water as 
the fluid passing through the bed: 
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respectively, depend on the solid and 
fluid properties and on the cone geometry. 

In Fig. 2, fk is plotted against 1/Rep' where 
Rep ' has been calculated for different values 
of the particle diameter and fluid mass veloc
ity. Four different straight lines, one for each 
different apex angle of the cones, were 
obtained. Although all the straight lines con
verge to the same point on the y axis (i.e. a 
constant intercept), their slopes are different, 
thereby indicating the influence of the apex 
angle of the cones. So the slopes (i.e. C1 

values) can be related to the apex angle as 



4. RESULTS AND DISCUSSION 

The values of the fixed bed pressure 
drops calculated with the help of eqn. 
(4) were compared with the experimental 
values for a number of cases. The devia
tions lie within ±20% in most cases. The 
mean and the standard deviation calculated 
for 226 experimental points were found to 
be 14.90 and 17.40 respectively. A com
parison of the experimental and calculated 
pressure drop values for a few representa
tive points are given in Table 1. 
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