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Applications of Process Simulation Technology for Biological Wastewater Treatment Process

—Determination of Ammonium Sensor Set Position and Evaluation
of Aeration Control Performance Using Activated Sludge Model—
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Abstract

This paper introduces an application of process simulation technology for biological nutrient waste-
water treatment process to the multiple-mode aeration control scheme?, which has been developed
by the authors, by using an ammonium-ion sensor and a dissolved oxygen sensor. Prior to control
performance evaluation, this paper shows that the process simulation technology is useful to deter-
mine a suitable set position for control of ammonium ion sensor by predicting the distribution of am-
monium concentration. The simulator for the prediction incorporates a so-called Activated Sludge
Model (ASM)V which can simulate behaviors of carbon, nitrogen and phosphorus by microorganisms
activity in the process. Numerical simulations also illustrate that the aeration control scheme shows
a good control performance for the improvement of effluent water quality and for the reduction of

aeration cost.

Key Words :biological wastewater treatment process, activated sludge model, nitrogen,
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Fig.1 A20(Anaerobic-Anoxic-Oxic) Process.
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Fig.2 Multiple-mode Aeration Control Scheme.
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Fig.4 Aerobic Tank Division of Simulator (A~F: sampling point).
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Fig.5 Ammonium Concentration Profile (Simulation).
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Fig.6 Phosphorus Concentration Profile (Simulation).
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Fig.7 Water Quality Profile in Aerobic Tank (Real).

Table2 Inflow Water Quality Condition
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Fig.8 Evaluation Results of Effluent Ammonium for Control
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Fig.9 Simulation Results of Dissolved Oxygen.

Table4 Average Aeration Flow (simulation)
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