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ABSTRACT

This paper discussed the dispersion effect according to the geometrical variation of an internal-loop ap-
paratus by the method of pulse injection of a tracer. The Bodenstein number, which is the dimensionless
group characterizing the effect of dispersion, was decreased with increasing the superficial gas velocity
in the 50L and the 500L apparatus. But, in the 5L apparatus, the Bodenstein number was increased
with increasing the superficial gas velocity in the range of 0 to 2cm/sec but above that range the rate
of increase was dropped down to give a constant value because of the phenomenon of gas disengage-
ment. The principle of similarity based on dimensional analysis was applied to design a pilot scale inter-
nal-loop apparatus. The effect of dispersion was examined in three different internal-loop apparatus to
give the following correlation with major geometric and fluid dynamic properties as variables.
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Fig. 1. Schematic diagram for the experiment of
tracer dirpersion.
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Table 1. Geometric specification of each apparatus.
Draft Draft Apparatus Draft tube
Apparatus Apparatus Apparatus tube tube height diameter o
volume height diameter height diameter to diameter Apparatus
B (cm) (cm) (cm) (cm) (Hr/Dr) diameter
(Dd/Dr)
24
5 100 8 90 36 12.5 0.3, 045, 06
48
50 100 30 100 15 3.33 0.5
500 400 40 280 20 10 0.5
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Fig. 2. Impulse response of the circulation flow in
a bench and a pilot-scale ILA.
Superficial gas velocity(cm/s):solid line;
201, dashed line ; 2.65.
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Fig. 3. The variation of Bodenstein number with
the superficial gas velocity for three differ-
ent sizes ILAs.
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Fig. 4. Effect of gas phase Reynold number(Rec)
on Bodenstein number in ILAs.
Liquid circulation velocity(cm/s): ® ;5.63-
5.83:0;823-8.5: A ;9.08-10.
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Fig. 5. Effect of liquid phase Reynold number
(Rer) on Bodenstein number in ILAs.
Superficial gas velocity(cm/s): ®;2,1-2,
21:®;42545:0;53-57:2;3.1-344.
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Fig. 6. Effect of ratio of reactor height and
diameter(Hr/Dr) on Bodenstein nu-
mber.
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Fig. 7. Effect of ratio of reactor diameter and
draft tube diameter(Dd/Dr) on Bodenstein
number.
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Fig. 8. Relationship between theoretical Bo val-
ues and residual.
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