Proc. of Ist KSV Conference

KAIST, Daejeon, KOREA, Nov. §, 2002

7}X 315 E£3 Gas Injection Systemel] 3 AF

=

Aﬁoi—f-f'gg?—}_’”

Analysis of Gas Injection System based on Flow Visualization

Dong-pyo Seo + Yool-kwon Oh

Abstract

In order to visually analyze the flow characteristics, gas was injected into the liquid bath through
nozzle installed at the center of bottom of the bath. When gas was injected into the liquid bath,

several flow patterns were observed bubble-liquid plumb,
liquid circulation flow by bubble's behavior,
bubbles to Taylor bubbles, consisted of the bubble-liquid plumb.

free surface,

the spout flow that occurred at the
etc. Various bubbles,
In the pure liquid region, the

from small

large and small several vortices were formed and irregularly circulated. These irregular repetition
and circulation play a important role of mixing in the bath. The vortices were developed in the

upper and the side wall regions and the movement of flow in the low region was very small.

is known as "dead zone".
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Table 1 Experimental conditions of PIV system

Item Specification
Visualization| Light source |Argon-Ion Laser
Equipment | Sheet Light LLS probe
Measuring working Fluid | Air & Water
. Temp. 25C + 1
Condition Particle nylon 12

- 86 -

3 Z

[
na
k]
]

7NA FUA S A5 Y8 Air-Water
2d2 A4gEXE 7SI F
7] 93] Table 29 Zo] APxA

Fig. 2& 7|A& FYUsIAE o 2
& 7)% (bubbles-liquid plume)? A
g Yehdiz . 71¥ JFde F
Z28Y Taylor7] ¥71A] t}eksdt

=
=3
$ B 5 AU

ot
ot o i °§
o rr
A N
lo T

ful
o
N

Table 2 Experimental conditions for the flow
variables measurement

Nozzle | Vessel | Bath
Dia. Dia. | Depth GF S 3f/lo]w
[mm] | [mm] | [mm] m/s
Casel | 1.00 | 300 200 |0.6283x10™
Casell | 1.00 | 300 200 {1.2566x 107

Fig. 2 Photograph of bubbles-liquid plume in
air injected water bath at Case II.
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(a) Case I
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Fig. 3 Photographs on the circulation flow in

the liquid bath using camera technique.
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Fig. 4 Velocity vectors on the circulation flow
in the flow field using PIV system
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(a) Case I

(b) Case I

Fig. 5 Averaged Kkinetic energy on the

circulation of liquid using PIV system
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