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A Study on the Characteristics of Two—-Phase Flow by Driven Bubbles
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ABSTRACT: In the present study, the characteristics of upward bubble flow were experi-
mentally investigated in a liquid bath. An electro-conductivity probe was used to measure lo-
cal volume fraction and bubble frequency. Since the gas is concentrated at the near nozzle,
the flow parameters are high near the nozzle. In general their axial and radial values tended
to decrease with increasing distance. For visualization of flow characteristics, a Particle Image
Velocimetry (P.LV) and a thermo-vision camera were used in the present study. The experi-
mental results show that heat transfer from bubble surface to water is largely completed
within 2=10mm from the nozzle, and then the temperature of bubble surface reaches that of
water rapidly. Due to the centrifugal force, the flow was more developed near the wall than
at bubble-water plume. Vortex flow in the bottom region was relatively weaker than that in
the upper region.
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Fig. 1 Schematic diagram for bubble plume and
circulation in a bath.
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Table 1 Experimental conditions for the flow
variables measurements

Nozzle | Vessel | Bath Gas flow
Case dia. dia. depth [m¥/s]
[mm] | [mm] | [mm]
I 1.00 300 200

i 1.00 300 200

0.6283%x107*
1.2566%x 1074

Positioning
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Fig. 2 Schematic of diagram experimental fa-
cility.
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Fig. 3 Schematic diagram of the electro-con-
ductivity probe.
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Table 2 Experimental condition of PLV

Item Specification
Visualization| Light source | Argon-ion laser
equipment | Sheet light LLS probe
Working fluid Air & water
Measuring o~ 4
condition Temp. 25T+l
Particle Nylon 12
] v )
o

-

Fig. 4 Schematic diagram of the P.IV. system.
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Fig. 5 Electrical signals of bubble captured by
an oscilloscope.
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Fig. 6 Bubbles frequency at z2=10 mm.
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Fig. 7 Gas volume fraction at 2=10 mm.
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Fig. 8 Axial profiles of the bubble frequency.
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Fig. 9 A distribution of Bubble temperature at

z2=50 mm.
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Fig. 10 Distribution of Bubbles temperature at
different axial position.
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Fig. 11 Liquid and gas temperature profiles
along the axis of the injection nozzle.
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Fig. 12 Velocity vectors in the flow field us-
ing PIV system.
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