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Flow Analysis of Bubble and Liquid Phase by Vertical Upward Gas Injection
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ABSTRACT: In the present study, a PIV measurement and image processing technique were
applied in order to investigate the flow characteristics in the gas injected liquid bath. The cir-
culation of liquid was induced by upward bubble flow. Due to the centrifugal force, the flow
was well developed near both wall sides than in the center of a bath. The vortex flow irre-
gularly repeated generation and disappearance which helped to accelerate the mixing process.
The bubble rise velocity in the bottom region was relatively lower than in the upper region
because the energy generated by bubbles’ behavior in the region near the nozzle was almost
converted into kinetic energy. But bubble rise velocity increases with the increase of the axial
distance since kinetic energy of rising bubbles is added to buoyancy force. In conclusion, the
flow increased bubble rise velocity and the flow of the bottom region became more active.
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Fig. 1 Schematic diagrams of image processing equipment and PIV system.
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Fig. 2 The bubble rise velocity and their shape
in the Case I.

Fol e

NE % AR F3EY 729

Z R 32A VX9 HF £5& 21lcm/sE
< RENAE 478 cm/s, AHFrEH 2
e 39.83 cm/s2 b}E}‘ﬁ\:} a8 A48
BIZAe AFED 508 £xd87 &

(B oox b

T T T T T T T
o 00081 —s— Dimensionless velocity § |
5
S o008
a v T
— - -
] / \ / \
> ] 3
5 0.004 . . .
- N,
] ) ] - AN
> 00034 \ / = / i
[%]
o
=
S 0.002 1
w
i=
£
5 0001+ 7
0.000 T T T T T T T
0 10 20 30 40 50 60 70

Axial position {mm]

(a) A part of nozzle

0.007 T Y T T T T T T
0.006 R
@ [
g L] " L] L] T [
30005 L S ~ -
=
5]
2 0,004 N
8
§ —#— Dimensionless velocity '
o 0003 4
4
2
c
.2 0.002 4 4
23
c
£
3 0.001 4 4
0.000 T T T U T T T T
50 60 70 80 90 100 110 120 130

Axial position [mm]
(b) A part of middle

0.007

T T T T T T T T

0.006 .

SN / -\'\._. _

0.003 4 4

0.005 4

0.004

L —a— Dimensionless velocity .
0.002 4 i

Dimensionless velocity of bubble

0.001 .

0.000

T T T T L T T T
110 120 130 140 150 160 170 180 190 200
Axial position {mm]

(c) A part of free surface
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Fig. 4 Velocity vectors of the circulation flow
of the liquid phase using PIV system
at the case [.
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