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Measurement of Gas Cross Flow Coefhicient between

the
Fluidized Bed

Shik Namkoong*, Woo Chang Chung**

*,**,***Dept. of Chem Eng.,

Bubble and Emulsion Phases in a Gas-Solid

, Shea Ghy Moon***

College of Eng. Hanyang Univ.

An alternative measurement of gas cross flow coefficient between the bubble phase and
emulsion phase, and the density of the solid particles in the bubble of a gas-solild, two
demensional fluidized bed are proposed, using the tracer technique and leak-current method.

In the range of #,/#ns from 1.5 to 7.0, the gas cross flow coefficient(K,z), and density
ratio 7, are decreased rapidly and exponentially, respectively, with the incrase of u,/#ps.

It was found that there was a linearlity between (K,4), and #ns/d, and that this proposad

(K,2)p was one of the catalytic fluidized bed design factor for the gas catalytic reaction.
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C: Capillary flow meter
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CE: Pt-cell
CP: Compressor
D:
DP:
EC:
EN: Electro magnetic valve
F: Filter
GP:
RE:
Su: Suction tube
M. W: Mini-writer

Dryer tube

Detector probe

Electric cét

Gas sampling probe

Recorder

V: Vacuum pump

Fig. 1. Schematic Diagram of Experimental Apparatus
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Table 1. Operation Condition

iw & & R B (30cm X 2. 5cm X 80cm)
548 | Kaolin,
size 30~60mesh dp=4.23x10 %cm
0p=2.33. #nf=3.1cm/sec
: g0=0.66. a=0.062. Ly=19.7cm
RIKA
size, 60~100mesh, dp=1.99x 10~%cm
pp=1.77. unr=1.4cm/sec
g0=0.32. a=0.18. Ly=22.5cm
bk SE 4.8~9. Tcm/sec
it B | air (15~20°C)
Tracer Gasi He
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Table 2. Measurement Value of D,, u, and d, for

the Calcium Carbonate

ug(cm/sec) 4.8 6.0 7.2 8.6 9.7
Dy[cm?/sec] 65.2  61.1 55.5 50. 2 46.5
dylem) 22 28 35 42 48
#cm/sec) 23.2 250 281 330 34.8

Table 3. Measurement Value of u,/D,, u, and @, for
the Kaolin

ulem/sec] 4.8 6.0 7.2 8.6 9.7
#/Delem™'] 0.0710 0.0115 0.0085 0.0072 0.0054
dylcm) 1.91 2.41 3.12 3.82 4.41

us(cm,’sec] 15.5 20.2 22.2 26.9 30.0
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Fig. 4. Comparison of Experimental Results and
Theoretical Carve
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C* : equilibrium concentration in the fluidized bed
(g -mole/cm?]
Ces  : concentration in bubble phase (g -mole/cm3]
Cee  : concentration in cloud phase (g -mole/cm?}
Cea  : concentration in emulsion phase (g -mole/cm?}
dp : particle diameter (em]
dp : average particle diameter {cm]
d; : babble diameter at measuring position ! (em]
A : average bubble diameter {cm)
D : coefficient of gas diffusion (cm?/sec]
D, : longitudinal dispersion coefficient [em?%/sec]
(Ksa)s i gas cross flow coefficient between bubble and
emulsion phase [em3/sec em?® bubble]
(Koa)s : average gas cross flow coefficient
{em%/sec cm3 bubble}
(Kse)s : gas cross flow coefficient between bubble and cloud
phase [cm3/sec cm? bubble]
(Keado : gas crow flow coefficient between cloud and em-
ulsion phase (em3/sec cm3 bubble}
(Ksa)1 : gas cross flow coefficient [cm3/sec cm? fluidized bed]
kar  : mass transfer coefficient (em/sec)
l : height of measuring position (cm]
N : static bed height
Ly : fluidization bed height (em]
n : bubble frequency (sec™1}
Nge : Reynold Number =3
Sh : Sherwood Number =7
S. : Schmidt Number =Y
U, : superficial gas velocity [em/sec)
Uns : minimun fluidization velocity [cm/sec]
U, : average bubble rise velocity (cm/sec]
U, : average particle drop velocity (cm/secY
a : volume ratio of wake and bubble (=3
Th : particle density ratio
[gr/cm?® bubble/gr/¢m? fluidized bed)
7e : particle density ratio
(gr/em?® cloud/gr/cm3 fluidized bed}
74 : particle density ratio
(gr/cm? emulsion/gr/Auidized bed)
0 : fraction of bed cross sectional area of bubble
phase =]
€ : void fraction of fluidized bed -2
£ : void fraction of a static bed -3
emf : void fraction of incipient fluidized bed =3
05 : particle density (er/em®}
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