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An Experimental Study on the Characteristics of Bubbles in Air-Water
Model
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Abstract : The structural development of air-water bubble plumes has been measured under different condition on air
flow rate in a cylindrical bath. The time-averaged structure of plumes has been measured with an oscilloscope and an
electro-conductivity probe. The temperature of bubbles was also obtained by a thermal-infrared camera. Gas volume
fraction and bubble frequency were high since bubbles concentrated on the nozzle. In general, their axial and radial values
tended to decrease with increasing distance. Bubble temperature reached water temperature within a short time. The
present study showed that thermal equilibrium between bubbles and water was completed before bubbles flow became

stable.
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Fig.1. Schematic diagram of experimental facility.
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Fig. 2. Schematic of electro-conductivity probe
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Table 1. Experimental condtions for the flow varables

measurement
Nozzle Dia.| Vessel Dia. | Bath Depth Gas flow [m3/s]
[mm] [mm] [mm]
1 1.00 300 200 0.6283 x10™
2 1.00 300 200 1.2566 x 10
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Fig. 3. Electrical signals of bubble flow captured by an

oscilloscope.
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Gas volume fraction

Radial position[mm]
Fig. 4. Radial prdfiles of the gas volume fraction at  different
cross-sections Q = 063X 107[m/s)
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Fig. 5. Axial profiles of the gas volume fraction at differential
point for two case.
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Fig. 6. Axial profiles of the bubble frequency at differential
point for two case.
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(a) Axial position, z=10mm

66.7°C

(b) Axial position, z=50mm
Fig. 7. A distribution of Bubbles temperature on the axial

position.
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Fig. 8. Distribution of Bubbles temperature at the different axial

position.
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