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Characterization of Pressure Fluctuations and Gas Holdup in a Solid-Suspension
Air-Lift Bubble Column
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Abstract

The bubble column used in this study is a
Plexiglas cylindrical column with an inside
diameter of 80 mm and a height of 500 mm. The
particles used are glass beads with average
diameters of 1.7 mm. The pressure probe
installed at 5 cm above the gas-liquid distributor
was used to measure the pressure fluctuation
signals. The effects of different superficial liquid
velocities, initial liquid heights and volume
fractions of glass beads on standard deviation
were studied in the bubble columns. Fourier
transform and wavelet transform were used to
analyze the pressure fluctuation signals.

Keywords : bubble column, standard deviation of
pressure fluctuation, Fourier transform, wavelet
transform.
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1+ Bubble column 8 + Gas surge tank

2+ Gas-liquid distributor 9+ Liquid reservoir
3 Plenum 10 - Pressure transducer &
4+ Pressure tap & Pressure probe Amplifier
5+ Water drain 11~ Data acquisition system
6 - Rotameter

12 ~ Personal computer
7+~ Rotameter

Fig. 1 Experimental setup.
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Fig. 2 Standard deviation vs. superficial gas

velocity at different initial liquid heights. (U;=0)
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Fig. 3 Standard deviation vs. superficial gas
velocity at different liquid velocities.
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Fig. 4 Standard deviation vs. superficial gas
velocity at different volume fractions of glass
bead. (U; =7.295 cm/s)
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Fig. § P.S.D.F. vs. Frequency at different
superficial gas velocities. (Hp =20 cm, U=0)
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Fig. 6 PS.DF. vs. Frequency at different
superficial gas velocities. (U} =1.555 cm/s)
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Fig. 7 P.SD.F. vs. Frequency at different
superficial gas velocities. (U} =7.295 cn/s, 12
vol% solid)

Table 1 Physical properties of the particles used.

Material | Diameter | Density Shape

Glass bead| 1.7mm [2420 kg/m’| spherical
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Fig. 8 S.D. of D7 vs. superficial gas velocity at

different initial liquid heights. (U=0)
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Fig. 9 S.D. of D7 vs. superficial gas velocity at
different liquid velocities.
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Fig. 10 S.D. of D7 vs. superficial gas velocity at
different volume fractions of glass bead. (U
=7.295 cm/s)



