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Ignition Performance and NO, Emission Characteristy of Pulverized Coal
Combustion under O,/CO. and O,/N, Atmosphere

FENG Yan, CAO Wenjian, CHU Huaqiang, GU Mingyan
(School of Energy and Environment, Anhui University of Technology, Ma’ anshan 243002, China)

Abstract: Fluent software was employed to simulate the combustion of pulverized coal under the O,/CO,, O./N;
atmosphere. The ignition characteristics and NO, emission characteristics of the two kinds of cases were
compared. The influence of oxygen content on the combustion of pulverized coal with different particle sizes (18,
79 m) was simulated under O,/CO, atmosphere, and the ignition distance of pulverized coal combustion was studied.
The results show that when the oxygen content is the same, compared with O,/N, atmosphere, the ignition
distance of 18 pwm pulverized coal (superfine pulverized coal) under O,/CO, atmosphere is larger, and the ignition
distance of 79 wm pulverized coal is smaller. Under O,/CO, atmosphere, the ignition distance decreases with the
increase of oxygen content. When the oxygen content is low, the ignition distance varies greatly with the oxygen
content, and the precipitation and the peak value of NO decrease with the increase of O, content in advance.
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Fig. 1 Model size of drop tube furnace
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Tab.1 Simulation conditions
T4 SURIRTRII D) Fite/wm T4 AR KiA%/pm
1 0.210,/0.79N, 18 9 0.500,/0.50CO. 18
2 0.210,/0.79N, 79 10 0.500,/0.50CO. 79
3 0.290,/0.71N, 18 11 0.600,/0.40CO: 18
4 0.290,/0.71N, 79 12 0.600,/0.40CO: 79
5 0.290,/0.71CO: 18 13 0.700,/0.30CO: 18
6 0.290,/0.71CO; 79 14 0.700,/0.30CO; 79
7 0.400,/0.60N, 18 15 0.210,/0.79CO; 18
8 0.400./0.60N, 79 16 0.210,/0.79CO; 79
F2 HMAFRHNILSTES W %)
Tab.2 Primary and ultimate analysis of Shenfu coal(w/%)
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Fig. 2 Comparison of simulation and experimental values of NO on the central axis at case 15 and 16
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numerical simulation of pulverized coal combustion

under different atmospheres
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Fig. 4 Determination of ignition distance of 18 pm
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Tab. 3 Ignition distance of pulverized coal under case 1 to 6
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Fig. 6 Mass fraction of NO at the furnace outlet
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PR BRBEHIZR J7 7] 1 0,.CO . CO ik A5 1k,
WnrE 9. & 9 IR BEA A A AR BE S
K AESETRFR B0 0.29 905 0.40 3 v Ky

R4 TR5~10ERNNENIES

Tab. 4 Ignition distance of pulverized coal from case 5 to 10
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Fig. 10 Mass fraction of NO on the central axis under different oxygen contents
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Tab.5 NO peak coordinates of 18 wm pulverized coal at different oxygen contents
18 pm 79 pm
U Hi— > NO WA L A NO WA B H— A NOWSENE A NO WA E
%\Wﬁii\ﬂ 3(& . .
(x1.0) (2.3) (x,0) (2,7)
0.29 (0.026 3,761.64) (0.128 7,616.81) (0.104 5,446.79) (0.243 3,525.00)
0.40 (0.018 7,906.85) (0.118 0,791.78) (0.095 2,522.30) (0.192 4,684.12)
0.50 (0.015 9,809.59) (0.098 6,998.63) (0.088 6,652.65) (0.160 9,822.56)
0.60 (0.013 8,757.53) (0.073 4,1 187.67) (0.0851,693.11) (0.1522,889.08)
0.70 (0.041 2,1 454.79) (0.041 2,1 454.79) (0.084 8,718.28) (0.144 6,978.08)
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