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Study on the Hydrodynamic Components
in the Split-typed Deep Shaft Reactor
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Abstract

Deep shaft reactor is one of the biological waste water treatments and very popular among users due to
its requirement of minimal horizontal area for the installation. The study was done at variables of
hydrodynamic which were influential in the split-typed deep shaft reactor. In the model tank of which the
height and diameter are 3.5 meters and 0.5 meter respectively, the ratios of the depth of diffuser installed at
the riser side to the water level were changed to be 0.454, 0.606 and 0.909; on the other hand, those ratios
at the downcomer side were changed to be 0.303, 0.454, 0.606, 0.757 and 0.909. Furthermore, the ratios of
the cross sectional area of the downcomer side to that of the tank were adjusted to be 0.204, 0.346 and 0.5
respectively. From the experiment, it was found that the increase of air diffused at the riser side, the deeper
position of the diffuser installed at the riser side and the decrease of cross sectional area of the downcomer
side all made more air bubbles from the diffuser at the downcomer side move downward. Meanwhile, the
optimum air flow rate at the riser side and the deeper position of the diffuser installed at the riser side
caused liquid velocity inside the tank to rise, but the position of the diffuser at the downcomer side had little

effect to liquid velocity in case the air flow rate at the downcomer side was low. In comparison, the

hydrodynamic variables from the experiment and mathematic model are harmonious.

Keywords: Biological waste water treatments, Split-typed Deep Shaft Reactor and hydrodynamics.
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