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Comparison of Different Rheological Models for Activaed Sludge in a Secondary Steep
Cylindrical Settling Tank Using CFD -Modeling Method

S.Abasali Pour Sh. Shah Hosseini

Abstract The secondary settling tanks are used in activated sludge wastewater treatment processes to
separate treated water from the microbial mass leaving the aeration tank. In this study, a single-phase,
2dimentional, and unsteady state model was presented and solved to predict the concentration and
velocity distribution in secondary settling tanks. The results showed a good agreement with the
experimental data. Due to the non-Newtonian nature of activated sludge and its influence on the obtained
flow field, the viscous models such as Bingham, Casson, modified Herschel-Bulkley, Bokil, and constant
water viscosity model were used in modeling and their results were compared. The results obtained from
different models show that the non-Newtonian models have a considerable effect on the determination of
concentration and velocity distribution. The Bingham and Casson models overestimate the sludge blanket
depth due to higher shear stress than other models and don't present acceptable results.

Key Words Wastewater, Activated Sludge, Computational Fluid Dynamics, Non-Newtonian Fluid,
Settling Tank.
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