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The Shape and Behavior of Bubbles in the Deep Shaft System
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Abstract

The experimental study on the shape and behavior of bubbles in U-tube deep shaft of
32m has been performed. According to the results in this paper, the equivalent spherical
diameter of bubbles was 0.422-0.722cm and the shape of bubbles was almost ellipsoidal for
bubbles to be generated to mingle-orifice of diameter 0.06cm in the downcomer of the deep
shaft system. Gas hold-up and gas-liquid contact area of bubbles in the deep shaft was
decreased in accordance with depth, Also downcomer velocity of bubbles was slower than
circulation velocity of liquid and riser velocity of bubbles was fast than circulation velo-
city. The bubble-size-distribution of bubbles in the deep shaft was the logarithmic proba-
bility distribution. The nubmer of bubbles in the deep shaft was decreased in accordance
with depth and the nubmer of bubbles in the downcomer is more than the bubbles in the
riser.
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1% 1. Schematic diagram of deep shaft.
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¥ 1. Ee due to circulation time and air flow rate.

(em)
Air flow rate(1/min) Circulation velocity Depth of downcomer Depth of riser

Downcomer Riser (m/sec) 5m 15m 20m 20m 15m 10m
1 16 052 0472 0.611 0.517 0.404 0416 0472

1 24 0.59 0:621 0.399 0.428 0.356 0381 0465

1 32 067 0.397 0404 0.613 0.365 0462 0.316

2 32 Q057 0.371 0450 0424 0.356 0412 0.480
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Gas hold-up (cm3)

% 2. Water head gradient due to manometer.
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H 3. Number of bubble for a unit volume.

(m)
Distance Air flow rate(l/min) Ad/Ar
(m) 1/16 1/24 1/32 2/24
5-10 0.18 015 012 024
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20-25 051 045 0.39 067
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18] 2. Gas hold-up through the deep shaft.
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Interval Air flow rate(1/min) Downcomer/Riser

(m) 1/16 1/24 1/32 2/33
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718l 3 Surface area of bubble on the deep shaft.
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£ 4 Average riger velocity of bubble.

(em/sec)
Air flow rate(1/min) Circulation velocity Depth of downcomer Depth of riser
Downcomer Riser (m/sec) 5m 5m | 20m 20m 15m 10m
1 16 0.52 30.7 287 279 56.5 584 62.6
1 24 0.59 378 33.7 208 573 66.8 72.9
1 32 0.67 454 437 385 70.1 734 816
2 32 0.57 209 318 39.1 683 736 77.1
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# 5. Equivalent gpherical diameter due to air flow rate.

{cm)
Air flow rate(l/min) Downcomer Riser

Downcomer Riser 5m 15m 20m 20m 15m 10m
1 16 0.519 0572 0582 0.614 0.706 0.722
1 24 0451 0.506 0.531 0.554 0.642 067
1 32 0422 0455 0.505 0531 0604 0.626
2 32 0450 0.590 0.608 0631 0651 0719
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