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Fundamental analysis of concentration of dissolved oxygen in OD with ASM based on CFD
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Abstract

Oxidation Ditch (OD) process has been applied to small-sized wastewater treatment plants (WWTPs) in
Japan. This process has an advantage of stable treatment performance under easy operation condition. In
addition, it is possible to achieve nutrient removal by introducing anaerobic and aerobic zones, although it is
not so easy to control dissolved oxygen conditions properly. The IWA Activated Sludge Models (ASMs) have
been utilized to design and operate WWTP positively. When the models are applied to an OD process, hydraulic
and mixing condition is empirically expressed by the tanks-in-series model. However, it can not consider the
spatial distribution of back-flow, short-cut flow and dead-space in the process appropriately. Computational
Fluid Dynamics (CFD) software has become a powerful tool to investigate spatial flow and mixing regimes in
water treatment processes. We analyzed the effect of the introduced baffle on flow conditions in an OD process
with an assistance of CFD calculation, and then we discussed spatial distributions of sludge and dissolved
oxygen concentrations through several CFD simulations incorporating IWA ASM1.
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