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Analysis of On-line Control Strategies of Aeration Flow Rate for Aerobic-anoxic

Biological Nitrogen Removal Process
MA Yong PENG Yong-zhen WANG Shu-ying

Key Laboratory of Beijing for Water Environmental Recovery Engineering Beijing University of Technology ~Beijing 100022  China
Abstract Aeration control is the important control variable for the biological nitrogen removal process which determines the system removal
performance and operational cost. Some typical control strategies of aeration for aerobic-anoxic biological nitrogen removal process were studied
using Benchmark-BSM1 platform model. It was demonstrated that the best control strategy of aeration was feedforward-feedback control
following by feedback control constant DO control and constant aeration flow rate control. Compared with constant DO control the effluent
ammonia concentration the maximum effluent ammonia concentration and aeration cost were reduced by 24% 18% and 9% respectively
with the feedforward-feedback control. The aeration control ideas and control strategies at different conditions were determined. In order to
achieve nitrification optimal control the aeration flow and aeration volume should be both controlled.
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Fig.2 Results for the constant DO and DO feedback control strategies
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Fig.3 Results for constant DO and DO feedforward-feedback control strategies
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Fig.4  Simulation results for the constant DO and OUR control strategies
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Table 1  Results for different aeration flow rate control strategies
DO OUR
/mg L~! 7.42 8.40 7.75 6.9 7.86
/mg L~! 2.31 2.79 2.40 2.12 3.74
5 /mg L7! 1.88 2.32 2.03 1.84 3.20
TN/mg L~! 18.86 18.46 17.74 17.26 18.19
DO' /mg L~! 36 3 464 5355 3.50 3.15 2.96 1.743 3254 4745
/KW h d~! 14 406 15 569 14 093 14 161 16 094
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