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Abstract—Gas holdup and axial and radial dispersion coefficients of continuous liquid phase have been studied
in a 10.2 cm-ID acryl column. The effects of gas flow rate (1.0-10.0 cm/s) and liquid flow rate (2.0-12.0 cm/s) on the
hydrodynamic characteristics of a bubble column have been determined.

Gas holdup, axial and radial dispersion coefficients of liquid phase, and liquid circulation velocity in the column
were increased with an increase in gas flow rate. However, increasing liquid flow rate the gas holdup was decreased
and the radial dispersion coefficient of liquid phase was increased. The axial dispersion coefficient and the circulation
velocity of liquid phase were little affected by the liquid flow rate.

Bubble rising velocity in the column was analyzed by employing the drift flux model, and the two dispersion coeffi-
cients of liquid phase were correlated by means of isotropic turbulence model.
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Fig. 1. Experimental apparatus.
1. Main Column 2. Tracer Tank
3. Pump 4. Tracer Inlet
5. Conductivity Probe
6. Conductivity Bridge 7. Recorder
8. D.C. Power Supplier 9. Pressure Tap
10. Rotameter 11. Liquid Tank
12. Regulator 13. Compressor
71 EElell A A Eold] ] EolE wAIBY] 2%t
of 712510l NAl Weirg 4 xlshedet, ohal 4bihe
chatgef 2 27dol 3mmsal FRel 1077] FYUsHA
Hzglo] glom, FILRR} FAbgbkao] Afojo A
ahel
—Ev—’&,l- i+~ (Distributor Box)+ 27 10,2cm, &
o] 50cme| AE[olellA Zrybow Alzbelich H] b

ol g S-abgiep Ak ool 4] 47He] 6.4mm‘—’| Eatol]
274 Immel o] 8870 S\ thyato] 24 ofdl

AT il

bl 3402 EAdlel S A

*"%‘*% 7 X]'i% 1. 0N KCigodg ARgE-slala, 7|z
ehjlo] Abxdfake v EEke] dAlzol] (12, 5cm)oll uf
g} =% oHA vfx=elE (liquid manometer) S ©]%
slof Aol qled zlalulwl (static pressure drop method)
[11-13]o0 olstod Fatoich, A& w9ies A4 ()<
f4o] 2,0-12.0cm/ solglen] Z1A (Z7h)e F52

1.0-10. 0cm/ soleich,

HWAHAK KONGHAK Vol. 25, No. 5, October 1987



462 s

(plane source)A|Zed], FHAI7} Folzl ol
SHA| HEE 2 F FARE ol Bl vj wofld S

olslddon], AvjAs s EFYL AlRElo] 7|¥Ele] Z
Foll 4] Z2Azle] Fr S A7) ufe} ZA45hc),
ofabel Ferek EAFE ] SfsA A (1) #

#-4F =l (axial dispersion model)-& #

o}7|A, c*, g B x= 77t
7|2l 5 ehle,
- Peclet Numbe

d fir

*—const.

at §=0,

1 e
Pe ox

0<x<1

at x=0, >0

146
28 /Pe

apeba], ¥ od-TolAd AsHeZ F-curved T3}od,

A (6)9] F-curve =4lo] A& e} 7}3 2 2

24 Aol oJste] FalodA] o§Abe] Zulsk

5 799

)t

+exp (Pe) (erfc( (6)

allo
A

=

Pe&
&

%
X

2-2
u

7
Azte] F
state)oll 2
tor) 22 §-E
mmé&] ZH|glz

stof #F3) (point source) A7k,

(hquld distribu-
]z]E] 2 oLoﬂq 21743

shaiza

M25H X565 1987 10

2Aahe] $40 ol a5 2ATZE Lol 274
o, el M Azl wigdlel FrSEE £
371 9t 4el ArAEx &3 (electrocon-

ductivity probe)-& tracer«l 17: 12]=]2 HE] 10cm
o 2| _L.o” Az E }

(liquid radial dispersion coefficient)% Klmken

berg &[28]o] #=38 357k 2 (infinite space

model) & AHgdlel T 4 ot of mele ¥ o

TR

Tob AL FEdol A& Hgs ez okwx
sArh 28],
o} g7}t =dl (infinite space model) 2] sl 4

()2 7ol Fal &gk 23, g9} wigsl Peclet

Group, ¢ = Faksl wbalak 23 X gz e}
oje},
C/Co= ée‘(p(—(///ZE X?) (7)
o] 7] A
U, /e,'R
e ®
DM?.7
5 o Dz1/z ‘R (9)
r
== 10
X=x
owl, D, sh D& 77 oael Fupest e 3t
Ao, 29k RE 27 A7IAEE Bl ot ¥
oloh §55) W7ie vehich weld 4gHoz =
Ael wdalek T8 33 Xel Wl W Faxie]
SERuE A 4 (Dol laked olabel wpAuwa 3
Wi+E Faleich
3, Zz=o o 1A
L 71Ze MR o AsSE
Flg 20§ 4] B wle} 7o) FIAl o] Fhskel w
g} 71 Z29] A Fek2 Folsigiont, Al f4e Frlol
“JraW% okz} 74 ashe 78S Vel gled], olelgt
738ke F&[17-19)9] ZArtets A A sleic),
’I A 4o Zvlel wbE 7 E AR Tk 71A
820 Z7)slo) ule} vjZEhHS] 71 swarme] &



0.3

0.1

Uglem/s)
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NOMENCLATURE

C : constant in Eq(7)

C* : dimensionless concentration

D : column diameter cm

D, : radial dispersion coefficient of liquid phase

cm?/sec

D, : axial dispersion coefficient of liquid phase
cm?/sec .

g : gravitational acceleration cm/sec?

H : height of column cm

Pe : Peclet Number defined as Eq(2)

P, : Peclet Number based on radial dispersion coeffi-

cient



Azgel &

: Peclet Number based on axial dispersion coeffi-

cient

: circulation velocity of liquid phase cm/s
: superficial gas velocity cm/s

. superficial liquid velocity cm/s

: single bubble rising velocity cm/s

: dimensionless axial coordinate

Greek Letters

—

: surface tension dyne/cm
: density g/cm?

. gas holdup

. liquid holdup

. dimensionless time
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