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Abstract— Pressure and void fluctuations were measured with a pressure transducer and with a ¥-ray attenuation
device in a two-dimensional fluidized bed with a jet. The results were analyzed using a power spectrum analyzer with
Fast Fourier Transform. Pressure and void fluctuations along the height of the bed were characterized as functions of
static bed heights in the range of 11-40 cm and of jet velocities in the range of 1-10 m/s. The major frequency of void
fluctuations in the bed could be defined as the same frequency of pressure fluctuations having unique value at every
location of the bed. The major frequency could be correlated as functions of static bed heights and properties of solid,
after modifying the correlations of bubble rise volocity and travelling distance. The major frequency decreases with
static bed height and increases with jet velocity. The amplitude of pressure fluctuations at a certain location was found
to have a relationship with the bubble size measured using a high speed movie camera.
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Fig. 1. A schematic diagram of the experimental set-up.
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Fig. 2. Plastic two-dimensional bed with a slit jet.
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Table 1. Physical properties of materials

Materials dp Py Pr €» Uy

(um)  (kg/m3) (m/s)
Glass bead 800 2450 1.0 0.388 0.421
Sand 603 2610 0.85 0.402 0.270
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Table 2. Estimated k values from the measured
bubble diameters and bubble rise veloci-
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Table 3. Comparison of frequency of porosity
fluctuations to bubble frequency
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NOMENCLATURE
Dg, : initial bubble diameter [m]
D, : equivalent bubble diamete [m]
d, : particle diameter [m]
f, : frequency of pressure fluctuations (s
fe . frequency of porosity fluctuations (s
fey : major frequency of porosity fluctuations [s™]
g . gravity constant [ms]
h : height above distributor {m]
L, : bed height at minimum fluidization (m]
L, static bed height [m]
k . coefficient in the correlation of bubble rise

velocity with bubble diameter -]
Pawp : amplitude of pressure fluctuations [Pa]
P, : average of pressure fluctuations [Pa]

Q  : gas flow rate of jet [m’s™]

Up : bubble rise velocity [ms ']

Uz : averaged bubble rise velocity through a bed
(ms™']

U, : minimum fluidization velocity [ms™]
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: bubble volume when total jet gas becomes a
bubble [m?]

: jet velocity [ms™]

: leakage during formation of a bubble in a
two-dimensional fluidized bed [m®s™]

: initial bubble volume [m?™"]

Greek Letters

€ : porosity [-]

eaqp - amplitude of porosity fluctuations [-]
€, : porosity at a static bed [~]

P, : particle density [kg m™]

#p © particle sphericity [-]

) : thickness to two-dimensional bed [m]
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