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The difficulty of putting fine powders in suspension in a fluidized bed is due to cohesiveness and physical forces
of attraction among the particles. But the fluidization of a group of A/B particles is not difficult. It fluidized very
easily. Motivation of this topic occurred from literature survey in which it was found that study was done for all
types of fine powder except for the group A/B boundary particles. In this research work an attempt has been made
to improve the flowability of this type of particles through acoustic energy excitation. Beside this, the effect of an
acoustic field on the minimum fluidization velocity (Umf ) has been determined by varying the frequency and sound
pressure level. The micro-fumed silica powder (dp = 112 �m) was used as the fluidizing material. The value of
Umfs at 145 dB was found to be 0.44 cm/s, which was much less than Umfo at without sound intensity, that is, 1.1
cm/s for L/D = 0.58. It was also seen that bed expansion (H) was improved with bubble-free fluidization compared
to an absence of the acoustic field. An attempt has been made to train the Artificial Neural Network (ANN) with
fluidization data using MATLAB software.

LIST OF SYMBOLS
f frequency of sound(Hz)
H static bed height (cm)
L static bed height
D diameter of fluidized column
�P pressure drop across the bed (cm of wa-

ter)
Pressure Drop cm of water
Umfs minimum fluidization velocity with

sound (cm/s)
Umfs, Umfo minimum fluidization velocity without

sound (cm/s)
Uo superficial gas velocity (cm/s)
W bed particle loading (kg)
Umbs minimum bubbling velocity with sound

(cm/s)
L=D aspect ratio

1. INTRODUCTION

In the past, fluidization has progressed through systematic
research with various specialized functions such as combus-
tion, chemical reaction, heat and mass transfer, coating, gran-
ulation processes, and so on. This research development per-
suaded the researchers to become interested in the use of fine
powders, that is, micronic and nanometric powders. However,
fluidization of fine powders is difficult to achieve since they

have poor flow characteristics and have very small, loosely
packed, bulk densities. Moreover, gas channels and stagnant
zones are formed in the bed, which results in restricted parti-
cle motion. Once the channels have been created, they tend to
enlarge with further increase in gas velocity. The use of addi-
tional forces to improve fluidization of fine powders has been
attracting more attention in recent years.

Different methods to achieve homogeneous fluidization are
vertical vibration by means of mechanical devices;1, 2 fluidiza-
tion in a stirred vibrating fluidized bed;3 the effect of agitation
on fluidization characteristics of fine particles;4 pulsating mag-
netization of magnetizable and non-magnetizable powders;5, 6

and acoustic field concurrent to fluidizing gas.7–9 The acoustic
field on the fluidization of fine powder showed the good effect
with homogeneous fluidization, particularly because it is easy
to operate and consumes little power.

Morse, who pioneered this work, attempted sonic energy on
the fluidized bed from the bottom and noticed that, improved
in quality of fluidization at low acoustic frequency.7 Nowak
reported data on the effect of a sound wave on minimum flu-
idization velocity, bed expansion, and heat transfer rate in a
fluidized bed.8 Chirone et al10–13 completed extensive work in
which they formulated a cluster sub cluster oscillator model.
In addition, data were published on the variation of frequency
to determine the minimum fluidization velocity and bed ex-
pansion. The experiments were performed at 120 Hz with the

International Journal of Acoustics and Vibration, Vol. 16, No. 2, 2011 (pp. 81–87) 81


