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Abstract—Axial dispersion characteristics of fluidized solid particles have been investigated in a three phase fluid-
ized bed of 0.152 m ID. The axial dispersion coefficient has been estimated by resorting to the axial dispersion
model of fluidized particles with the knowledges of particle concentrations in the mixing region of fluidized bed
of binary mixture. The flow rates of gas and liquid phase and particle size have been selected as operating variables,
and effects of them on the dispersion coefficient of fluidized particles have been discussed. It has been found that
the dispersion coefficient increases with increases in the gas flow rate and particle size, but it exhibits the maximum
value with the variation of liquid flow rate. The dispersion coefficient has been correlated in terms of operating
variables and by means of isotropic turbulence model.

Key words: Three Phase Fluidized Bed, Particles, Axial Dispersion

1. M
At

batch Fel2 EAshs A5 2 AF540) e &

Ae71 2t A FEdAES] A% :
ARE3e] el FAH $848 MM ZlEs} {EUAe
AEEAN A A7 drHolet r
AL N2 27 R RE AFEE,
T T SAS HE AT VEAFY 2dE Tl @
AT A3 APHAH ghon14], ZH FEAdAe] AFel
i Ate AHHoR o7 fel of$ vl LA ek
Z1A-AA- A 7p Sk AAdANA - WA 2A YA
o] &ai2] A2 TR Ao TAIAe FE Wy
A 22 AUEE Foll i ATELS A=A 5, 6], o) F
A Ae e2i2ldS o) Fe ZAYRE A& At A
dgHo 2 A #4, FEFHEE IA FFYA7L FEFH TN

58

AF7NA AFFEZANA FEUA EFoit e Fabo
3 d7e F 7R F2F9 £ e Balvd g
ARg-sle] qate] Egu 5899 #AE FYstuat ¢ AT
B331u[7, 8], AAFESA 243 ol o) FAIAH
° 2 {5 Sy LA TE Tt @ Tl E 7)A Y
f4ol Aol W 48Tl AsldAN FEURY AFE
) 43817)7) g oM e FEUAM FEYALY] e
FAHAFE Agdes 7 A=dcH9l.

e, AR A F5ANY Aselv 2EYEHe 5%
Yol Ao} Q&aabel &3 #at ohzt d3Y % EHHLAE
2 43%g v|XxEx2[10-15], olol ¥ At wi¢ 7835} 3
Ark

weld, £ dFdMe ARSI A fE5dAbe] e B4



AARESNA A FEUAS] S P4 59

A5E st fsted Suw pande Agsd EFUA
$EBol4 $EUAS 20 BAASE Feldon, 7 L
G7h ol Furg FaFel PlAE 3 %E Fustlch olshpe
AFE AFFESAA YRR £FF IR A FF
YA AZHHY, o5 ATl A4AEER FHel wAE

d%e e 5ol B5He YT AT Ao AR}

2.8 4

FiERAA 217 ke QAF FESE A
T%ogz} & S5l o8 FEBE A Ego] Yotudeh. ols}
FEUAS SY BAATE A48 Jalde fEU A
._17} whrgr o 2 & glshe], ek BdAl e A4 e
debdehe 7H9 8 £90% 4 ok 24 FEAAe) S 58
FAE B0 o3 F 4zt F5YR) AHA & 2t EB-g(bulk flow
or convective flow) 2.2 4] (1)3} 7to] FHE 4= glov, Azxl=
Ak} B fesht FAE YRS B ey
alek.

5 ZRBo
CRUE

dC;

N,=-D
Yz

+0,C, (1)
Hada 2 $AEE 4GS F53F Hadd HF £5
2k fluxe gloem2 4] (1)l A N,=0e] Hrf. 4 (1)) D,
Ue 7-}74 FEUAY ek BAHAT FEUA AAL] B
37} 524 % (bulk or convective flow) S, 18]z C+ iAE #
43 F2 & vepdc
4, 4 (VAN FEdate] a3t &
FEFAA e o] AAA-AA EF /A

£45, Uy AA-324

?
97

@4 2 faty
3245 (effective volumetric flux)Ql Upt the-3} 22 #AR
Yebd 4 gle}(16-19].
—. Up—U
Up: 0 ! (2)
ecter
714, Up=1Us+ 1 U, 3)
f=—2, fy=— (4)
gcte ecte

old, Ut 21717k e #EUASe] WA $5¢ & 3l
S fA9) 5E4E2 4] (59 o] vehd 4 3lo16-19].

U=k(es+e)" (5)

Al (5)ell A ket ne AYPAY AA=HE FTelti19].
adebd, A (D) (2) 23
4G _(Up— U\
D, dZ _< ecter >C‘ 6)
7 s, olg FW A (DE 2& 5 Yoz A¥HoR 349

$53 Folol ME PAFIH FEUAS FEE2HE 59
Ao Hug AL D,E A& 5 ok

f ii( YU Yoz, -0 |

B, FEUAS BFEH 555 U e 2ol 343

Bt P » 12

Fig. 1. Experimental apparatus.

1. Reservoir 8. Weir

2. Pump 9. Compressor

3. Rotameter 10. Calming section
4. Valve 11. Filter & regulator
5. Distributor 12. Drain

6. Main column 13. Sampling plate

7. Pressure taps
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Fig. 2. Variation of bed porosity in three-phase fluidized beds of binary
mixtures of particles.
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Fig. 3. Concentration profile of particles with the variation of dimen-
sionless position in the mixing zone.
Us=0.03 m/s, U, =0.12 m/s, total concentration; dp(3 mm+6
mm)=—, floatsam concentration; d,(3 mm)=---, jetsam con-
centration; dy(6 mm)=---.
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Fig. 4. Variation of U, with axial height in three-phase fluidized beds

of binary mixture of particles(3 mm in mixture particles, 1
mm+3 mm),
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Fig. 5. Effects of U; on D, in three-phase fluidized beds.
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Fig. 6. Effects of U, on D, in three-phase fluidized beds(d,=1 mm).
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Fig. 7. Effects of U, on D, in three-phase fluidized beds(d,=3 mm).
@) o v v
Ug(m/s) : 001 003 005 007

Hek .
53 W iﬂ%%% ZF7HA F7) df ol A {5 UYAE]
53 A 3 5AF] st edE 1 Ul

AFEFAA AA 55 Vel §EUA2] 54 204 5ol
SR g el 2L Fig 694 710 ehialck o)

2ol 4 AlFel REUAE] FUY BAASE A f2o]
Soarel o} So1REh ) HolE s B g oAl s
olsh e Hake ohew} Lol AWE & ATk F, WA K-Sl e

Mo, A fgo] Zohgel det 559 2o o
TR FEUNTS ST AFEE Wb el §
%9 Zolel ek EUA] BAE Fohsh, A fEel £

HWAHAK KONGHAK Vol. 34, No. 1, February, 1996



62 7} 8. Hg.

180 —T T T

Q
> 140 | -
5 v °
L J
4
S /o
><n z/
00—
A a
120 | e .
o o
//
o
100 ! | " 1 . 1 " L "
8 10 12 14 16 18 20

U, % 10° (m/a)

Fig. 8. Effects of U, on D, in three-phase fluidized beds(d,=6 mm).
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Fig. 10. Correlation of the dispersion coefficient of fluidized particles
in three-phase fluidized beds.
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: cross sectional area of fluidized bed [m?]
b : constant

: diameter of the column [m]

, :axial dispersion coefficient of the particles [m%/s]
d, : particle diameter [m]
f  :fraction in the fluid [-]
g :gravitational acceleration [m/s?]
L  :bed height [m]
N  :total particle flux [m/s]
AP :pressure difference in the bed [Pal
Pe, :Peclet number

A
a,
C  :fractional volumetric concentration of particles [-]
D
D

U, :bulk or convective velocity of a particle in axial direction
(m/s]

U :superficial velocity of fluid [m/s]

Us : effective volumetric flux of fluid in the bed of one compo-
nent [m/s]

Up :effective volumetric flux of fluid [m/s]

W  :total mass of the particles [kg]

Z  :axial height in the bed [m]

b 63

az|0|A 22X}

€

: holdup
: density [Kg/m®]
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4.
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10.

11

12.

13.

14.
15.

16.

17.

18.

19.
20.

21

: fluid

: gas

: sampling layer
: liquid

: large particles
: small particles
:axial direction
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