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CHARACTERISTICS OF A SPOUTED BED WITH A DRAFT TUBE

Kazuya [JICHI and Yasuhiko TANAKA

Experiments were performed in a 50.0 mm diameter transparent acrylic column with a 14.0 mm dia-
meter draft tube using glass beads ( p,=2.59/cm’ ) as the bed material to study the effects of oper-
ating variables of particle diameter, bed weight, and draft tube distance.

Results indicate that the minimum stable spouting velocity is affected by the particle diameter

and draft tube distance.

It was also found that stable spouting occurs until the velocity in a draft tube was about 82 %

of particle terminal velocity.
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Tablel Physical properties of particles
used in this study

Glass beads ( specific gravity=2.5)

Sieve range Average  Terminal Bed voidage at
diameter  velocity  minimum fluidization
(mm] (mm] [m/s] (-]
-1.00+0.84 0.916 7.22 0. 396
-1.68+1.41 1.54 9.71 0.391
-2.38+2.00 2.18 11.50 0. 391
-3.36+2.38  3.08 13.70 0.398
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Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Lower part of spouted bed structure
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Table2 Experimental conditions

Average particle diameter [mm]  0.916,1.54,2.18,3.08

Bed weight [kg]  0.2,0.4,0.6,0.8
Distance from air inletto  [an] 16,21, 26

lower end of draft tube

Draft tube diameter [mm]  14.0

Draft tube length [mm] 300

Column diameter [mm]  50.0

Column height [mm] 700

Cone angle [deg.]  60.0
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Table3 Valuesof A, Bin Eq. (1)

Ds A B
[m] (-] (-]
0.916 160 2.15
1.54 142 1.75
2.18 105 1.74
3.08 115 1.75
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Nomenclature

A = constant in Eg, (1) (=)
B = constant in Eg. (1) (=)
D = column diameter (mm)
D, = draft tube diameter (mm)
Dy = nozzle diameter (mm)
D, = average particle diameter (m)
H, = draft tube distance (mm)
H, = draft tube length (mm)
L = bed depth (m)
AP = pressure drop (Pa)
Q. = flow rate in annulus (m¥/s)
Qo = flow rate in draft tube (m*/s)
Q: = total flow rate (m¥/s)
U, = superficial gas velocity in annulus (m/s])
U, = superficial gas velocity in draft tube (m/s)
Unss = minimum stable spouting velocity (m/s)
U. = terminal velocity (m/s)
W = bed weight (kg)
€ = bed voidage at minimum fluidization (—)
u = gas viscosity (Pa-s)
o = gas density (kg/m?)
o = particle density (kg/m?)
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