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Abstract— An experimental study was carried out to investigate the characteristics of hydrodynamics and mass
transfer in a three phase fluidized column with the draft tube. The gas holdup and the mass transfer coefficient were
measured by conducting experiment for air-water-glass bead systems.

The overall gas holdup increased with the gas velocity and tended to decrease with the particie size, and the overall
volumetric mass transfer coefficient increased with the gas velocity and the size of the draft tube, and showed a tenden-
¢y to decrease with increasing liquid velocity and solid particle size. Dependences of the overall gas holdup and the
overall volumetric mass transfer coefficient on each experimental variable were given by the following empirical equa-
tions:

63__:0 .01493 (D‘/DC) 0.0993d;0.1115U’:' 0.09]4U:.9|.13
K,_a=0 .00653 0,/D.) l.soscd;o.:oonzmsnch:’.uos

472



DRAFT #&el sl 44 #5384 +5 % 449 54 473

A TEhES (LTS ol SrFolM el FIM
51'7 low, ffellv BUKEE TV EREE Bl

< HHsHE HFRKE BEE EWE RSl 2ol A
sl gleH(1-3].

AR RENE Mol BASE BT Wil EgE
BIFol WEML R Alelol ENEAC] {Kk3tel AR -
HAE - EFES BAETE An # Y PWHIBESEES M
£ 4 e HheR #TE I Qlrk, 2 dor s
draft’Zel HEX —F FiEgo] M RA=HAE K
FESel 72 2 RANERS B B RSl
o} o] HimpEEel WHEELRS dv AL BYI
FFOAZ & 9, FEEE S FAH o A oEe
5 EfserTol WEhbol TTRESIed, WtHS MRERTR
$lEsl71 7t wH e KB FRE EHEsok e
B BUKEE TR #Ad Aoz Bxsct,

Bk BEF FigolA & - - B 38 FiE
HERE, R - R iR o EEEe] Y e
Koide 2[4], Muroyama 2%[5], Choi %[6]z}
Yamashita ZE[7]ol] f&ksled o] #RElz ot
draft ol 3l & - - B =48 F@hfEsol WiEs
o 2 REEEShs 1Rl RBER BAZEGWE 'Rl 539
K tkEEol| 2o}, Draft Bol &= =M H#faE-s
HEte ASele & S MER, R4 MpEe] BE
i, # % WHEEEEE, g2V B 1ERE
& %ol RS TH7L LSl

A el draft o] v =AH FEhEElA
FAH () - HeH () - E4H (glass bead) @] =AHFRol
#olol FAES WOHES b IR SEEEA S FAH
o] FErmEES WHEEEREE Bk T2, draft®
of vl W FAH-AEY WEES BEE dtod flEs
I, & BRAE Sl o2 e Eslid,

2. B B

-1, RBEEK

A Bgeol R EEEES HEEE Fig 1o
sreledeh, Main column & f9%e] 14cm, o] 180
cm gl o ZAEFE FRSHA

B SEESRE BEsle calming section, main
column % FER weir & HEsl= #a3 4 0.3
cm, ¥°|7} 110cm o]z A%l &% 9.4cm, 84cm,

1. main column 9. water pump

2. draft tube 10. water storage tank

3. weir 11. air holding tank

4. pressure and 12. pressure gauge
sampling tap 13. air compressor

5. distributor 14. oxygen detecting cell

6. tracer injection 15. dissolved oxygen meter

7. manometer 16. recorder

8. rotameter

Fig. 1. Schematic diagram of experimental ap-
paratus.

74cm¢l ol2¥ B draft AR 3= oz
Bslol Aok, & Ao Higsel B BiEsiT R
BE R & UEE HEEHREYE 10cm ALEA
e 10cm ffgeE BEhH tapﬂ} sampling tap & %

E3tdoh, Draft RES SR ENEH 15cm 0E

o4l 15cm MfRe = Bh tapJJr sampling tap & &%
&Eahoict,

Sftdse] Binhor-s EiR T 58S Yes
SyEEERel draft NES] AKX hole Brmifdol 2 —%
4 AEE cone FMER SUESIQCH, HEIEE A

R WHE Bk 4 U= E SEde] FEY B
1% tap % sampling tap o= 40mesh 2| stain-
less steel sieve 2 Kt#3}3ic},

Calming section-Z ] $#H—3 Skt HAEL)
FARR] dold 4+ = BFHES Bibdse —gd

BEHo] #EFd 4 =E Aol 4EIRe AiRel 10
cm, 9cm, 8cm & olaBFo 2 BIfEsIIT

W8-S 1Hp 9| gear pump ol {&3te] rotameter &
A SEERe] TERE A= B _EERS weir 2
overflow o] FEh, FAES SRSl FE K
52 BEAA + AEE R AL EBAA TE 4

HWAHAK KONGHAK Vol. 27, No. 4, August 1989



474

3 5

. main column
. draft tube

. distributor

. tracer inlet

. air inlet

. water inlet

. manometer

=N O R W N -

6

Fig. 2. Schematic diagram of column bottom
and distributor.

Table 1. Dimensions of distributor

item dimension

diameter(ID) [cm] 10 9 8
no. of lig. hole 98 92 39
dia. of lig. hole [mm] 4 4 4
no. of air hole 28 28 28
dia. of air hole [mm] 2 2 2
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Fig. 3.Determination of minimum fluidizing
velocity at liquid-solid system with and
without draft tube.

(D;=9.4 cm, Uy=0, W=2000g).
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Fig. 5. Pressure profile with column height.
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Fig. 6. Effect of gas velocity on gas holdup in
three phase fluidization with draft tube.
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Fig. 8. Effect of liquid velocity on gas holdup in
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Fig. 9. Effect of liquid velocity on gas holdup
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Fig. 16. Effect of gas holdup on overall volu-
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NOMENCLATURE

Bo : Bond number (=D_pglo) [-]

C : concentration [mol/]]

C; : initial concentration of dissolved oxygen
[mol/{]

C, : saturated concentration of dissolved oxygen
[mol/{]

D, : column diameter [cm]

D; : inner diameter of draft tube [cm)

d, : particle diameter [cm]

Fr : Froude number (= U,/D.g) [-]

Ga : Gallileo number (= D g/sz) (-]

H : height [cm]

K,a : overall volumetric liquid phase mass transfer
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>

>
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Ho
of
ol¥

DRAFT el = 4

coefficient {//s]

: pressure [cmH20]

. Reynolds number of gas phase (=DU,P,/u)
[-]

: Reynolds number of liquid phase (=DU,#,/
#y) [-]

: Schmidt number =#,/D,#) [-]

. Sherwood number (=K,aD2/D,) (-]

. gas superficial velocity [cm/s]

. liquid superficial velocity [cm/s]

: minimum fluidizing velocity [cm/s]

: Weber number (= DCPLU;/O‘) {-]

: overall gas holdup [-]
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