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Abstract — Size verification of small and large bubbles in a bubble column was investigated by employing the dynamic
gas disengagement (DGD) method and dual electrical resistivity probe (DRP) method, simultancously. The holdups of large
and small bubbles in the bubble column in a given operating condition were obtained by means of the DGD method by
measuring the pressure drop variation in the column with a variation of time after stopping the gas input into the column.
The size and frequency of bubbles were measured by the DRP method in the same operating condition, from which the
bubble holdup of each range of size was obtained. The verification of size in determining the large or small bubbles was
decided by comparing the holdups of large or small bubbles measured by the DGD method with that measured by the DRP
method. Filtered compressed air and tap water were used as a gas and a continuous liquid medium. The diameter and height
of the bubble column were 0.102 m and 1.5 m, respectively. The demarcation size between the large and the small bubbles
in the bubble column was 4.0~5.0 mm; the demarcation size was about 5.0 mm when the gas velocity was in the relatively low
range, but about 4.0 mm when the gas velocity was in the relatively high range, within this experimental conditions.
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Fig. 1. Schematic diagram of experimental apparatus.

1. Main column 8. Computer

2. Gas/liquid distributor 9. Compressor

3. Pressure probe 10. Valve

4. Resistivity probe 11. Liquid flowmeter
5. Pressure sensor 12. Gas flowmeter
6. A/D converter 13. Liquid pump

7. Data acquisition system 14. Liquid reservoir
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Fig. 2. Typical example of AP-fluctuations in viscous bubble columns
(Ug=0.1 m/s).
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Fig. 3. Typical output signals from the dual-electrical resistivity probe
(DRP) (U;=0.8 m/s).
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Fig. 4. Typical example of bubble size distribution measured by the
dualelectrical resistivity probe (DRP).
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Fig. 5. Comparison of large bubble holdup measured by DGD method
with those by DRP method with a variation of U,
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: Sauter mean diameter of bubbles [m]
: bubble chord length [m]

: flow behavior index [—]

: time [s]

: gas velocity [m/s]
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: total gas phase holdup [-]
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