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Intelligent aeration method for wastewater treatment

based on perception-decision-evaluation
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Abstract: As core process of wastewater treatment, the stability of biological aeration is greatly influenced by influ-
ent quality and quantity, and the power consumption is high. The optimal control of the aeration process is benefi-
cial to improve wastewater treatment performance. A sewage treatment aeration optimization control strategy based
on condition perception- autonomous decision-performance evaluation method was proposed. The K-means cluster-
ing algorithm and the principle of water injection were used to perceive the water ingress conditions for the water in-
let data. The fitness function and constraint function of the global optimization algorithm PSO were established using
LS-SVM and BPNN. The obtained optimized dissolved oxygen set value in the aeration tank was input to the simula-
tion model for performance evaluation. The results of the simulation evaluation were used to optimize and update the
working condition perception and decision control section. The simulation verification showed that the energy con-
sumption was reduced by 10%-15% with significant energy saving effect, when the effluent composition met the
standard, and the difference between optimized system and original system was less than 2%.
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Fig. 1 Intelligent aeration process of
perception-decision-evaluation
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Fig. 2 Framework of perception-decision-
evaluation intelligent aeration strategy
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Fig. 3 Process of operation condition perception
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method of 200 sets of historical data
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Fig. 6 Predicted results of soft sensor model 1
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Table 2 Comparison of effluent quality and treatment performance between optimized system and original system

i H COD/(g-m™) TSS/(g-m™) BOD/(g-m™) TN/(g:m™) S/(g-m™) EQ/(kg-d™) EC/(KW +h-d™")
R 7 58 () 45.34 12.41 2.60 15.2 4.40 6 942 9 443
JRUR R G5 (W) 45.16 12.28 2.61 15.88 4.97 10 200 9443
SR R 48 (5T ) 45.48 12.56 2.61 15.59 4.92 8471 9443
etk R 48 (1) 45.36 12.42 2.61 15.07 3.49 6869( | 1.05%) 8377( | 12.73%)
itk 758 (/i) 45.17 12.28 2.61 15.74 4.05 10 090( | 1.07%) 8103( | 14.1%)
etk 240 (W) 45.49 12.57 2.61 15.4 3.99 8325( 1 1.72%) 8416( | 10.88%)
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