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Abstract : Coal-fired boilers are widely applied in power generation and industrial heating sectors. There has
long existed a mutually restrictive coupling relationship between improving combustion efficiency and
achieving ultra—low nitrogen oxide emissions. A single in—furnace low—-nitrogen retrofit or terminal
denitrification adjustment cannot balance unit operational economy and environmental compliance
requirements. This paper sorts out three formation pathways of nitrogen oxides during boiler
combustion, analyzes the functional boundaries of in—furnace low-nitrogen technologies such as
staged air distribution, fuel reburning and flue gas recirculation, explores the coordination conflicts
between the in—furnace combustion system and terminal denitrification facilities including SCR and
SNCR, and establishes a full-process collaborative control framework featuring source suppression,
process regulation and terminal matching.
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