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Abstract: In order to obtain the change rules between fuel-staged ratio and flue gas emission, based on the
concepts of fuel-staged combustion, combined with numerical simulation and experimental research, the NO,
emission characteristics of axial fuel-staged combustion with CHy as fuel were studied. In the fuel-staged chemi-
cal reaction network model, the effects of residence time and fuel-staged ratios on the NO, emission were stud-
ied, and the reaction routes of NO, were analyzed, and the effects of the blending performance of secondary fuel
and flue gas on NO, emission were analyzed by adjusting the ratio of flue gas involved. For a fuel-staged model
burner, NO, emissions at different fuel-staged ratios and at different secondary fuel flow rates were measured ex-
perimentally. The results showed that fuel-staged combustion could shorten the residence time of the flue gas in
the high temperature region and restrained the generation of Thermal-NO. In the initial stage of the combustion in
the reburning zone, the secondary fuel formed a reductive atmosphere with high—temperature flue gas, and the

NO in the main combustion flue gas was reduced by NO reburning. In a certain total equivalence ratio condition
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the increase of fuel-staged ratios decreased the NO. emissions of the outlet and the proportion of NO, in the NO,

emissions increased. The low amount of flue gas mixed with the secondary fuel would form the local high tempera-

ture of the reburning zone, which led to the increase of NO, emission.
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Fig. 3 Fuel-staged model burner schematic diagram
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Table 1 Fuel-staged ratios experimental working table

Parameter Valus
Fuel temperature/K 285
Fuel mass flow rate/(L/min) 25.30
Air temperature/K 288
Air mass flow rate/(m’/h) 254
Equivalence ratio 0.57
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Table 2 Main combustor experimental working table

Parameter Valus

Fuel temperature/K 285
First class fuel mass flow rate/(L/min) 20
Air temperature/K 288

Air mass flow rate/(m’/h) 22.0

Main combustor equivalence ratio 0.52
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