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Numerical simulation on influence factors of NO, emissions for
pulverized coal boiler
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Abstract: The effects of air distribution, particle size and excess air rate on NO, emissions for a 35 t/h pulverized coal
boiler were researched by numerical simulation. The results show that the concentration of NO, produced by girdled air
distribution is the lowest, among the several combustion conditions, followed by the reverse-tower type, and the type of
equal air distribution produces the highest concentration. There is a 15.6% decrease in NO, emissions of girdled air
distribution compared with the equal type. When the rate of third air increases from 20% to 25%, concentration of NO,
decreases by 20.5% compared with equal type. The concentration of NO, decreases obviously with the decrement of
pulverized coal size. Compared with the original condition, it can decrease by 14.3% when the average diameter of
pulverized coal is 50 pm. The concentration of NO, decreases with the decrement of excess air rate. The proper excess air
ratio is 1.1 for the boiler. In this condition, the concentration of NO, can decrease by 5.8% compared with the original

condition.
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Fig.1 Sketch of boiler and burners
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Table 1 Fuel elemental and industrial analysis

TEMT

Toksr#r

WCu)% WH% WOL% wNL/% W(Su)/%

W(A%

Oreraad (I8 ™)

w(Ca)/% w(Va)/%

82.28 5.46 10.26 1.33 0.67

23.45 34.33 42.22 32470
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Fig.2 Mesh of boiler
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Fig.3 NO, emission mechanisms
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Table 2 Parameters of burner injectors
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Table 3 Air distribution rate for boiler under

different conditions

TH Tk -k ESXK =X® AR

RE% RE% REY% RE% HX
I 18.3 18.3 18.3 200 ¥R
Il 20.0 15.0 20.0 200 RER
I 16.0 18.0 21.0 200  {pIER
v 18.0 14.0 18.0 250  RER
\' 13.0 17.0 20.0 250 R

HE: B LA — KRR 25%.

!
E
‘E .
P
=
E}_ B
=
R
8
37 18 J8/m
1—T# 15 2—THRI 3—TRI: 4—TRIV;
S—IHRYV

B4 AdFHREAMEYEESEYEL
Fig.4 Average temperature on different sections along
height of boiler
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Fig.7 Average NO, concentration on different sections along
height of boiler
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Fig.8 Effects of particle size on NO, emissions
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