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Abstract:  Addressing the waste carbon source addition issue caused by manual and empirical
control, an intelligent control system had been designed and developed. Research had been conducted on
the relationship between carbon source addition quantity and changes in nitrogen loading, denitrification
efficiency. The results indicated that the improved convolution network could effectively capture the
dependencies between variables and on the time dimension, and identified the main influencing factors as
total nitrogen of effluent, water temperature, and process nitrate. Based on this framework, an intelligent
control system centered around “feedforward compensation + quantitative accounting + feedback
regulation” was constructed. After application of the intelligent control system, the objective of achieving

a positive correlation between the flow rate of the carbon source pump and nitrogen loading was met. With
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a increase of 15.7% in the average reduction of total nitrogen in effluent and a probability of 96.7% for the

total nitrogen in effluent to be controlled below 7 mg/L., the average carbon source dosage decreased from

218.4 g/m’ to 142.2 g/m’, with a decrease of 34.9%. The intelligent carbon source addition system

established in this study integrates the influent, process parameters, and effluent, comprehensively

consideres the various stages of denitrification process, and overcomes the difficulty of single process

regulation in dealing with water quality changes,which significantly reduces carbon source consumption.
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Fig.1 Nitrogen distribution throughout entire process of
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