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Study of Flow Pattern in Wastewater Treatment Unit Processes using CFD Analysis
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Abstract

Computational Fluid Dynamics (CFD) was applied to analytically study the hydraulic properties of
three of the important wastewater treatment processes of (1) activated sludge aeration tank, (2) sec-
ondary settling tank, and (3) anaerobic digestion tank. A two-phase hydrodynamic model was applied
to aeration tank equipped with air diffusers arranged in various complex patterns. This model could
provide estimation of the gas hold up in the tank, which was further used to calculate the volumetric
oxygen transfer coefficient (K@) in aeration tank. A hydrodynamic model of settling tank including
the physical phenomenon of density flow and solid settling was experimentally verified and was ap-
plied to study the effect of feed-well configuration on sludge blanket height. The simulation results
suggest that the sludge blanket height depend significantly on the depth of feed-well. A hydrodynam-
ic model with Non-Newtonian viscosity was used to study the mixing property of anaerobic digestion
tank with a draft tube and a screw. The model based exit time distribution curve of tracer was found
to be in good agreement to the experimental curve. Based on these studies, CFD is considered to be
an effective method for hydraulic optimization of configuration and operation conditions of reactors in
wastewater treatment processes.

Key Words :computational fluid dynamics (CFD), Hydrodynamics, aeration tanks, clarifi-

ers, anabolic digestion
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