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Relationship between void fraction and mixing in bubble column flow

Islam MD Zahidul’, Jubeom Lee and Hyungmin Park "

Abstract Control of mixing and transport processes are the key areas that can be benefited by
understanding the hydrodynamics in gas-liquid two-phase flows. In particular, the enhanced
bubble-induced liquid-phase mixing is known to be a function of void fraction distribution, gas phase
velocity and so on. To further our insight on the characteristics of the liquid-phase mixing induced
by the bubbles, in the present study, we experimentally investigate the mixing performance of a
rectangular bubble column while changing the void fraction from 0.006 to 0.075%. A shadowgraphy
technique is used to measure the gas-phase properties such as void fraction and size/velocity of
bubbles. On the other hand, we use dye visualization with low diffusive buoyant dye to directly
measure the level of mixing. Finally, we confirm that the time taken for full mixing scales with the

mverse of volume void fraction.
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Fig. 1. Experimental setup for bubble column.
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Fig. 2. Measurement of mixing performance with
dye visualization.
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Fig. 3. Distribution of bubble statistics at different
heights: (a) void fraction; (b) normalized
vertical velocity. O, 1x2 nozzles with <e>
= 0.01%; 2, 2x2 nozzes with <a> = 0.02%;
® . 4x4 nozzles with <a> = 0.075%.
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Fig. 4. Dye visualization of the liquid flow induced
by the bubble column of 2x2 nozzles with
<> = 0.02%.

A5 Gyl AP S el 715G
o] =17 whitol, Alzro] Aol whehr] Al
50 tfHoR A FEe] YA A
2 BT 5 gk o) 71E] WE ATE)A
FAaA w7} B Aol el me A1z
o] Aol wek AIGR ) RE Gelo] AAN
9] sk AP B A AT 5 9

32 7|Z80| BRYS

= — [=]
Fig. 42] 7}A]8} o]n]| A& o]-8-5lo] Al7te] wh
A 2] concentrations S 4= A S, Fig. 51

Al vk wAe 5, 71 2EE 71ES)
L 6.5%7F At Fol, 3714] 7 -$(Fig. 3¢
7359} EOH‘M st 27000 o] Qe

b
>
o

PRl web z;% A219] 2R, ofo] 522



7\EG frEoie] 7ERET ERYRe] ) #

(a) (b)

4pats MAMM Anabospby,pa RISy
- Sunn
e T
v ' UM T
v v v v"vv,vr"
PR 1112 . rely
Y=225mm roc 0 %0,
Cu OJ
0520900

1 ¥=150 mm YT
]

9g00
000
290, 0000000 %

.
LIYY n‘t [TYYYL) st 0000,

0 Y=75mm

-60-45 -30-15 0 15 30 45 60 -45 -30-15 0 15 30 45

X (mm) X (mm)
(c)

Tor?
1 Tyvey'y J MAMTAAMAN
¥=300 mm '

1 Y=225 mm
c 0o 4,

00000 00070

Y=150 mm

o 0.0
00,00%%,

LX)
T ML TR T I L) ‘o

0 V=95 mm

60 -45 -30 -15 0 15 30 45
X(mm)

Fig. 5. Profiles of normalized dye concentration
at different heights at t = 6.5s: (a) 1x2
nozzles with <e> = 0.01%; (b) 2x2
nozzles with <e> = 0.02%; (c) 4x4
nozzles with <a> = 0.075%.
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