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Abstract

Aerated lagoons and anaerobic digesters have been widely used to treat wastewater. In this study, a computational fluid dynamics technique is used to simulate mixing in aerated lagoons and anaerobic digesters, in which the rotation of a mechanical impeller is modeled using multiple reference frame method and wastewater is assumed to be a Newtonian or non-Newtonian fluid depending on total solids (TS) concentration. Numerical simulations of mixing in a small lagoon (173.74 m × 129.54 m × 3.66 m) with 4 aerators and in a large lagoon (471.77 m × 129.54 m × 3.66 m) with 12 aerators are conducted, and quantitative comparisons of the average velocity and biological oxygen demand versus placement of aerators in each lagoon are made, assuming wastewater to be water. In a digestion tank with a diameter of 20 m and a liquid height of 10 m, mixing by two submersible mixers is simulated, in which the substrate is assumed to be a pseudoplastic or Herschel-Bulkley non-Newtonian fluid with TS ranging from 2.5% to 12.1%. The results show that the mixing energy level increases nonlinearly with the increase of TS to achieve the same average velocity of the flow field. 
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