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Numerical Investigation of Rich-Lean Ratio Effects on NO,
Emission Characteristics in 200 MW Coal-Fired Boiler
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Abstract: Taking a 200 MW tangentially coal-fired boiler as an investigated object, numerical
simulation methods were used to study the boiler maximum continous rating (BMCR) condition and
NO,. emissions in different pulverized coal shades,and the furnace flow field, temperature field and
the characteristics of NO, emissions were thus acquired. It turns out that under BMCR condition,
the numerical calculating results can meet the design values in a better way. The main cause of the
higher concentration of NO, emissions is that the chamber excess air coefficient is large and the
dual-channel burner’s high NO,. emission characteristic is obvious. The best shade of pulverized coal
in the actual operation is 5 : 1. The calculation results can be used as an operation reference for

similar boiler.
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Tab.1 Design perameters of the boiler
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Tab.2 Ultimate and proximate analysis of coal % A D
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Fig.1 Primary air of horizontal tangential circle
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Fig.2 Burners arrangement
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Tab.3 Calculation conditions

—UR RO

TH WA AR D AR L
1 30% 66 % 333 603 1:1
2 30% 66 % 333 603 2:1
3 30% 66 % 333 603 3:1
4 30% 66 % 333 603 4:1
5 30% 66 % 333 603 5:1
6 30% 66 % 333 603 6:1
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Tab.4 Comparison between simulation results

and operational records
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Fig.3 Velocity distribution on cross-section

along the height of furnace
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Fig.4 Temperature field in furnace
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Fig.5 NO, distribution in furnace
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Fig.6 O, distribution in furnace
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Tab.5 Results before and after optimization
TH TiHS— B S 2l Rk 2l N TF= JEH— NO.. ﬁFﬁiﬁ%
W/ % WK/ % WK/ % HIR/ % IR/ % IR/ % WA/ % /(mg » m~3)
SR TR 22.70 14.35 14.35 4.90 14.35 14.35 15.00 633
AR T 5L 24 15 10 2 10 15 24 601.3
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