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Study on the Influence of Boiler Load Fluctuations on NOx Generation Characteristics
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Abstract: When there is a demand for peak shaving in the power system, the boiler load will fluctuate, which will have an impact on
the NOx generation characteristics. This article systematically studies this and uses a combination of numerical simulation and
industrial experiments to construct a combustion model with detailed chemical reaction mechanisms to analyze the impact of load
fluctuation amplitude, fluctuation rate, and coal type characteristics on the NOx generation process. The results show that when the
load decreases, there is a significant change in the temperature field distribution inside the furnace, and the combustion zone moves
downwards and the high-temperature zone becomes smaller, resulting in a decrease in the production of thermal NOx. Additionally,
due to the combined effects of oxygen concentration distribution and residence time in the reduction zone, the emission concentration
of fuel NOx may increase at moderate loads. In addition, the fluctuation rate of load has a significant impact on NOx generation, as
rapid load adjustment can temporarily disrupt the air ratio, thereby increasing the peak instantaneous concentration of NOx by 15% ~
25%. The article also establishes a load -NOx emission prediction model and proposes a coordinated control strategy based on load
prediction, which can effectively reduce NOx emissions during load fluctuations and provide theoretical basis and technical support
for optimizing low nitrogen combustion technology during flexible peak shaving in power plants. The research results have important
application value for improving the environmental performance and operational economy of coal-fired power plants.
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