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Abstract: Taking a coal-fired unit of a 600 C ultra supercritical 650 MW power plant as the research ob-
ject, combined with the overall plan of the coal-fired boiler of the 650-700 C ultra supercritical power
plant, the simulation study was conducted on the mixed combustion of NH; and coal in the boiler by repla-
cing part of the coal with NH;. The temperature and material distribution of NH; in the furnace at different

mixing ratios, as well as the effects of different mixing ratios and NHj; injection ways on NO, emissions

W5 B #9 :2023-12-07 &1iT B #§:2024-03-13

BB : LiGH R R 5 335 B (20dz1205103) 5 v [ Wy TR 0] 48 AT A B W RHIF 55 B 35 H (DG2-J01-2023) 5 BT TV 28 Ry 2
B RE IR Bl 2 5 BOAR BT B3 H

YEEZ & A ki 5L (1978—) . B L IE B G TAE . TREAR . WF 58 05 1) 9 ) BLas it M A T5 Y a1,
FTFEGEEES B L4 . E-mail :634946102@qq. com,



52 W W 2,5 .650 MW W 35 Bk 8E AU 28 R HE 3 R B BT 7T . 183 -«

were explored. Results show that as the NH; mixing ratio increases, the flame temperature at the center of
the furnace decreases significantly, the high-temperature area reduces, and the flame temperature inside
the furnace shows an overall downward trend, this is mainly due to the lower theoretical flame temperature
of NH,, which prolongs the low-temperature jet and causes the delay of ignition . At the NH; nozzle posi-
tion, the NH; concentration reaches its peak. As combustion progresses, NHj is basically consumed, and
there will be no ammonia escape at the furnace outlet. Under air staged combustion, the low oxygen con-
centration in the main combustion zone of the furnace is conducive to the occurrence of NH; reduction reac-
tion. As the NH; mixed fuel ratio increases, the NO, emission concentration at the furnace outlet decrea-
ses, which results from the reduction reaction between NH; and NO in the furnace, inhibiting the genera-
tion of NO. When NH; is sprayed into the furnace in different ways, the NO, concentration at the furnace
outlet is lower when using the oil gun nozzle for injection. This is because the position of the oil gun nozzle
is closer to the main combustion zone.

Key words: coal-fired boiler; ammonia coal mixed combustion; combustion characteristic; NO, emission
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Tab.1 Simulated working conditions

T NH; BRI/ % NH; g A= BRI G- ) U/ NH i/
s NH; (mes 1) (mes 1)
1 0 64.91 0 24,43 0
2 10 NH; W 58.41 7.67 24.43 69. 77
3 30 NH; mt K 45.43 22.99 24.43 69. 77
4 50 NH; 15 [ 32.45 38.33 24,43 69. 77
5 70 NH; 5 1 19. 47 53. 66 24.43 69. 77
6 30 AR 55 1 45.43 22.99 24.43 104. 65
7 30 i — 7 R 45.43 22.99 26. 36 26. 36
2 BEROSW
Tab.2 Coal quality analysis Wy . %%
Tl g #r JLR AT
w( V) w(FC,) w(Ay) w(M,) w(Cyr) w(H,) w(Oyr) w( Ny ) w(S,r)

26. 85 44.62 14.53 14. 00 57.09 3. 66 8. 88 1.22 0.62
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Fig. 2 Schematic diagram of simulated grid
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Tab.3 Grid independence verification

) Pty H
MR/ K Oy BRIP40/ % NO, FREHE/(mg » m™3)
6575 1265 6.72 589
885 1277 6.83 578
16377 1281 6.56 567
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Tab. 4 Kinetic parameters of chemical reactions

PR T =2 A2 S HEHTHE T A RIERE . FALfE E/(J « kmol ) &% ik
C1.6 Ha. 700,41 No. 064 S0, 014 3+ 1. 280, —

1. 6CO+1. 35H,O+0. 032 4Ny + 0. 014 380, 2 1910 ’ 2027108 Lo
HepE CO+0. 50, —CO, 2.239X 1012 0 1,702 108 [11]
3 H,+0. 50, —H,0 3,900 10 0 1. 700X 108 [12]
4 NH; —>0. 5N, + 1. 5H, 0.185 1.25 6. 900X 107 [13]
NH; k5% 5 NH;+0; —>NO-+H,0+0. 5H, 3,500 X 10° 7.65 5. 240X 10 [14]
6 NH; +NO —>N, + H, O+0. 5H, 4. 240X 10° 5.30 3,500 X 10¢ [14]
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Fig.4 Temperature cloud map of the longitudinal section at the center of the furnace under different mixed fuel ratios
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Fig. 7 Average O, molar ratio under different mixed fuel ratios
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Fig. 12 NO, mass concentration at the furnace outlet
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