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Abstract

Submerged gas—injected system can be applied to various industrial field such as metallurgical and chemical processes.
So this study aims at presenting the relevant relationship between gas phase and liquid phase in a gas—injected bath.
In a cylinderical bath, local gas volume fraction and bubble frequency were measured by electroconductivity probe and
oscilloscope. The temperature of each phase was measured using thermocouple and data acquisition system.

In vertical gas injection system, gas—liquid two phase plume was formed, being symmetry to the axial direction of
injection nozzle and in a shape of con.

Lacal gas—liquid flow becomes irregular around the injection nozzle due to kinetic energy of gas and the flow variables
show radical change at the vicinity of gas[air] injection nozzle. As most of the kinetic energy of gas was transferred to
liquid in this region, liquid started to circulate. In this reason, this region was defined as "developing flow region" The
Bubble was taking a form of churn flow at the vicinity of nozzle. Sometimes smaller bubbles formed by the collapse of
bubbles were observed.

The gas injected into liquid bath lost its kinetic energy and then was governed by the effect of buoyancy. In this
region the bubbles which lost their kinetic energy move upward with relatively uniform velocity and separate.

Near the gas nozzle, gas concentration was the highest. But it started to decrease as the axial distance increased,
showing a Gaussian distribution.
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Fig .1 Schematic diagram for bubble plume and circulation in
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Fig2 Schematic of experimental facility

7129 Ase AEY] st} AVIHELIRES} ©
g olgslol VIAAANEH 7IFNETE S LK
o] %L 7)A7} FAHE 29akd gy
ANAZIEA FHSAT Figl3d& £ AFolA 7IE
H3p) S8 ALgE W INETZES) P4 BolFa gk

Fig.3 A Shape of Electro-conductivity probe.
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Table]l Experimental conditions for the

measurements.

flow variables

Nozzle Dia.
[mm]

Vessel Dia.

[mm]

Bath Depth
[mm]

Gas flow
3
rate [m’/s

1 1.00

300

200

0.6283x10*

2 1.00

300

200

1.2566x107"

&7

CACNE)
ki,

Jk’\u [‘Z }'O

ol

| e 2o 5vel A%
Arrzue sy, =
A3 FigdolHsh 2ol

27 s
2

A7 HATZIR RS

2uolA 7lEe) AHE 474

EUH sger gAHE

Tek Ru

= 10mm

Tek Ru

b) Z-=
Fig. 4 Electrical signals of bubble flow captured by an
oscilloscope.
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Fig. 5 Radial profiles of the gas volume fraction at citterent
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Fig. 6 Axial profiles of the gas volume fraction on vertical plane at
differential point for two flow rates.
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Fig.7 Radial profiles of the bubble frequency at different
cross—sections Q = 1.2566x10 [m’/s]
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Fig. 8 Axial profiles of the Bubble frequency on vertical plane at
differential point for two flow rates.
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