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Experiments on Oxygen Solution Efficiency from Diffuser Pipe in
Laboratory Basin

Yasushi HOSOKAWA*
Michiyasu KATO¥*
Takeshi HORIE®**

Synopsis

Aeration experiments are conducted in the laboratory wide basin (10m x 10m x 1m).
Compressed air is injected into the oxygen deficit water through the diffuser pipe at the
bottom. The oxygen solution rate and the induced flow by the air bubbling are measured.
The following points are made clear.

1. The induced vertical circuration flow is influenced by both the air supply rate and
the orifice diameter. The maximum horizontal surface current in the basin can be
estimated by the Kobus® equation. In the water area surrounded by diffuser pipes,
vertical mixing is promoted well.

2. The oxygen solution is increased in rate owing to both the increase of the air
injection rate and the decrease of the orifice diameter. KLa (overall oxygen transfer
coefficient) in the basin can be predicted by the Eckenfelder’s equation as well as
that in the aeration tank. Oxygen absorption efficiency (absorption/supply
ratio) becomes lower, as the air supply increased in rate and as the DO
concentration becomes higher.

* Senior Research Engineer, Marine Hydrodynamics Division

Member of Purification Hydraulics Laboratory, Marine Hydrodynamics Division
##%  Chief of Purification Hydraulics Laboratory, Marine Hydrodynamics Division
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1. 0. 82 L. Q. 0. 9315
05 1. 10 G 974 — Q. 027 0, 032
.0 1 44 0. 942 — 0. 060 0, 038
1.5 1. 56 0. 931 — 0 072 0. 013
2. 1. 84 0. 904 — 0. 101 0. 032
3. 2 24 0. 866 — 0. 144 0. 023
4, 27 0. 823 —0. 195 0. 026
5. 3. 07 0. 788 ~ 0, 238 G 021
T 3. 81 0. 718 — 0, 332 0. 021
. 4. 51 0. 652 — 0. 428 0. 020
21 7. 64 0. 356 ~ 1, 033 Q. 615
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