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Abstract—Effects of floating material on the bubble breaking were investigated by analyzing the pressure
fluctuations in a bubble column operating continuously. The gas and liquid velocities, height from the distribu-
tor, and amount of floating material added in the column were selected as experimental variables. The varia-
tions of the mean value, standard deviation, skewness, kurtosis and spectral density function from the pressure
fluctuations were determined with the variations of experimental variables. From the results of this study,
the addition of floating material into the bubble column could improve the qualities of uniformity and stability
of bubble flowing in the column.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Column 10. Valve
2. Distributor 11. Pressure transducer
3. Calming section 12. Amplifier
4. Breaker loading 13. Oscilloscope
port 14. Filter
5. Pressure tap 15. A/D converter
6. Weir 16. Computer
7. Reservoir 17. Regulator
8. Pump 18. Compressor
9. Rotameter
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Fig. 2. Typical example of pressure fluctuation signals
(U,=0.126 m/s, Us=0.047 m/s, h=0.2 m).
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Fig. 3. Typical example of histogram of fluctuations (U, = 0.079 m/s, Us=0.062 m/s, h=0.1 m).
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Fig. 4. Effects of bubble breaker on X, in the column
(U=0.079 m/s, h=0.2 m).
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Fig. 5. Effects of bubble breaker on ¢ of the pressure fluc-
tuations in the column(U,=0.126 m/s, h=0.2 m).
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Fig. 6. Effects of bubble breaker on S of the pressure fluc-
tuations in the column(U;=0.079 m/s, h=0.1 m).
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Fig. 7. Effects of bubble breaker on K of the pressure
fluctuations in the column(U,=0.056 m/s, h=0.2
m).
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Fig. 8. Typical power spectrum density functions from the
pressure fluctuations in the column(U.=0.079 m
/s, h=0.1 m, Ug=0.032 m/s).
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A :crosssectional area of the column [m?
f  :frequency [1/s]

L :height of the breaker distribution [m]
G, :power spectral density function

g  :gravitational acceleration [m/s?]

h  :height from the distributor {m]

K  :kurtosis of the pressure fluctuations
P(x): probability density function

R, :autocorrelation function

S :skewness of the pressure fluctuations
t  :time [s]

U :velocity [m/s]

W :weight of the breaker [kg]

X  : historical random data [v]

Xy :mean value of the pressure fluctuations [v]

ag|o0jAa 24t
¢ :phase holdup
o :standard deviation of the pressure fluctuations

vl
: elapsed time [s]
p :density [kg/m®]

SHE X}

G :gas phase

L  :liquid phase

F  :floating material
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