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Experimental Study on the Impact of Burner Air Distribution
and Graded Combustion on Urea Consumption in Selective
Catalytic Reduction (SCR) Denitrification System
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Abstract

To explore the influence laws of burner air distribution parameters and graded combustion mode on urea consumption in the selective
catalytic reduction (SCR) denitrification system of a certain 300MW coal-fired boiler, an orthogonal experiment with different primary
air rates, secondary air ratios, and graded combustion nozzle opening degrees was designed. By measuring the NOx concentration at
the furnace outlet, the concentration at the SCR inlet/outlet, and the urea solution injection volume, the coupling mechanism of air
distribution parameters and graded combustion on NOx generation and urea consumption was analyzed. The test results show that
under the operating conditions of primary air rate 25%-30%, secondary air ratio 3:2, and graded combustion nozzle opening degree
40%-60%, the concentration at the furnace outlet can be reduced by 32%-38%, and the corresponding urea consumption rate is 28.5%-
35.2% lower than the benchmark condition; excessive air distribution or excessive graded combustion will lead to an increase in the
oxygen content in the flue gas, which instead reduces the urea denitrification efficiency and increases the unit urea consumption. This
research can provide data support for the collaborative optimization of the combustion system and denitrification system of coal-fired
boilers, and achieve precise control of urea consumption and the goal of energy conservation and cost reduction.
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