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Research on Optimisation Techniques for Nozzle Atomisation Performance in Gas Turbine DeNOx Systems

Qinxiang Xiao
Shanghai Fengxian Gas Turbine Power Generation Co., Ltd.

[Abstract] Addressing issues such as suboptimal denitrification efficiency, excessive ammonia slip rates, and
equipment corrosion caused by inadequate nozzle atomisation within Selective Catalytic Reduction (SCR)
systems in gas turbine power plants, this study investigates optimisation techniques for nozzle atomisation
performance. The objective is to enhance operational stability and economic viability of denitrification systems.
Considering the high—temperature, high—pressure operating conditions of gas turbine power plants, an
integrated optimisation framework combining ‘structural modification + parameter matching + medium
regulation” was established. This framework addressed three key dimensions: nozzle structural design,
operational parameter control, and atomisation medium characteristics. The effectiveness of the optimisation was
validated through a combined approach of ANSYS Fluent simulation and field testing. Results demonstrate that
post—optimisation, the average droplet size of atomised liquid decreased by 32%, while atomisation uniformity
improved by 28%. Correspondingly, denitrification efficiency rose from 89% to 96.5%, with ammonia slip
controlled below 3ppm, eftectively reducing equipment corrosion risks and operational energy consumption.
This optimisation technology provides technical assurance for the efficient operation of gas turbine plant
denitrification systems and holds broad engineering application prospects.
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