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Title of Thesis

‘ A Comparison Study of Two Mathematical Models for Dissolved Oxygen in Aeration Tanks

Abstract of Thesis

The distribution of dissolved oxygen in biological treatment systems type activated sludge is, usually, simulated using continuous stirred tank
reactors (CSTRs) in series models. In the recent years, one dimensional models have been used. The results of these two different models are not,
yet, compared to know which is the best tool in simulating the distribution of dissolved oxygen.

The objective of this study is to compare the results of CSTRs and one dimensional models of dissolved oxygen, and other affecting
components involved in activated sludge systems, and subsequently select which is the best one by comparing their results with field data. For
this purpose, a one dimensional activated sludge model (1D-ASM) has been developed and applied along with ASP-DO model, which is CSTR
model, on Basrah Children Hospital Sewage Treatment Plant (BCHSTP). 1D-ASM simulates the interaction of nine components in aeration tanks
including dissolved oxygen. The governing equations of 1D-ASM can be divided into; basic and auxiliary equations. The basic equations are
those describing the transport and transformation of each of the nine components. While, the auxiliary equations are those necessary for
determining some of model coefficients.

Finally, 1D-ASM has been applied as a practical tool to determine the time cycle of excess sludge wasted and dissolved oxygen levels in
the aeration tank of BCHSTP and it was found that; the excess sludge wasted time cycle varies over the ranges (16 to 64), (9 to 12), (6 to 8), and
(5 to 6) days, for influent COD 300, 400, 500, and 600mg/l, respectively and if the excess sludge is not wasted for a period of two months, the So
values shall be 4.7, 3.25, 2, and 0.25 mg/I for COD of 300, 400, 500, and 600mg/| respectively.




