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Energy-saving Operation Technology for SCR Denitrification System Based on Flow Field Optimization and Precise Ammonia

Injection Control
Yang Chao
Datang Pucheng Power Generation Co., Ltd., Weinan City, Shaanxi Province 715501

[ Abstract ] With the deepening implementation of the "dual carbon" strategy and the comprehensive enforcement of ultra-low

emission requirements, coal-fired power units face significant challenges in ensuring efficient and stable operation of
environmental protection facilities. This study addresses key issues in SCR denitrification systems, including uneven
flow field distribution and low precision in ammonia injection control, by proposing an energy-saving operation
technology that integrates flow field optimization with precise ammonia injection control. Through numerical
simulations and field tests, the internal flow guide plates and rectifier grid structures of the reactor were optimized,

reducing the relative standard deviation of flow velocity distribution from 19.2% to 6.8%, while decreasing system
resistance by 14.4%. The developed intelligent ammonia injection control system based on dynamic neural networks
achieved excellent results: 91.5% denitrification efficiency, ammonia slip concentration below 1.8 ppm, and a 12.7%
reduction in reductant consumption. The research findings demonstrate that this technology not only significantly
enhances SCR system performance but also achieves substantial energy and economic benefits through reduced system

resistance and reductant consumption.
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