W AR S TR 2025,41(2):294-302 Electric Power Technology and Environmental Protection

300 MW BE 3 5m %P SR TS e X $m kP JE S 55 1 B 22
v

O E S R BRER

(I.AHFEEIRARTELLT, PEAFRIRL LT, LT 100190;2. b FiFLE T LFLHFRE, LT 100190;3.
HREKRFPERRELZ A TAEZ, LT 100190;4 K535 e IE L B 58554 B T 2B E (B REREDHFHRAIRR
ARG ), L EF 210023)

HE: (BN AaB Rt st R EMFFIRBEHER AR TEE L, AHit—F RS R T A4 BRI L0 B AR H v,
[F53R A SA Rk & 47 4 2 sk 5300 MW S48 )7 4 3 AR AL il At 4R 07 44 A1 i 0% K T R R B Y] T kALl 42
B AR AR B A P RSB Ve ) 09 ALK s 3 — 54T T WP RE AR AL B8 A B 2R I RIS L) 0 ALHLAE
LER VAT A 4502 B AN 038 K 5] 40% , HEXA AR K 38 hm 5.3% , 4307 L T 0.21%; 18 A, B3 9m 6.2% , B A, b K AF 3 Im
64.2%,3 BT AL EEAA41.4%; KR E ER ST 11.9%, 82 & S AEB B AH] F 40% B 15 2] 3% KA 135 C; BB WR B 8 FE4K
46 C, W ek TR AR 3 8 C; JOBRRSHIR IS A S KRR A TORC R KOs BB A b e BB A LR R0 B K T R AR
BE L AULL A BB A 43% T, A B 5 Rl S A TR AR WA R H F — L [ B )PP 5 45 R T A SRR AR I
BRI % B M BT R AR R R R AT A MR BRI T 3
KIA BT B AT B AR A D A

HhE 5 ES  TK81 XEHS:1674 - 8069(2025)02 - 0294 - 09
Bk RERD A DOI 435 : 10.19944/j.eptep.1674 — 8069.2025.02.012

[BIAARNERX]EM, 2F & T 4,5 .300 MW BEH-43 57 ZRAHE B A48 17 1B A4 1 00 B AT ()], & A AL S 2R1%,2025,
41(2) :294-302.

WANG Xiang, WANG Xue, HOU Zongyu, et al. Analysis of the effect of ammonia on 300 MW pulverized coal boiler fuel
gas characteristics[J]. Electric Power Technology and Environmental Protection, 2025, 41(2):294-302.

Analysis of the effect of ammonia on 300 MW pulverized coal boiler fuel gas
characteristics

WANG Xiang', WANG Xue?, HOU Zongyu®, CHEN Guoging*

(1. State Key Laboratory of Mesoscience and Engineering, Institute of Process Engineering, Chinese Academy of
Sciences, Beijing 100190, China; 2.Beijing Tsinghua Industrial R&D Institute, Beijing 100190, China; 3. Department of
Energy and Power Engineering, Tsinghua University, Haidian District, Beijing 100084, China;4.State Key Laboratory of
Low-carbon Smart Coal-fired Power Generation and Ultra-clean Emission, (China Energy Science and Technology
Research Institute Co.,Ltd.,), Nanjing 210023, Jiangsu China)

Abstract: [Objective] Ammonia-coal co-firing is of great significance in promoting the clean and low-carbon
transformation of energy structure. To study the influence of ammonia co-firing ratio on combustion characteristics,
[Methods] a thermal calculation model of a 300 MW coal-fired boiler was set up based on the energy balance method.
The changes in fuel consumption, boiler efficiency, and flue gas characteristics with ammonia ratios were investigated in
this paper. Furthermore, the analysis of the variation of furnace radiation attenuation coefficient and blackness with
ammonia ratios were also conducted. [Results] The results show that the ammonia ratio increases from 0 to 40%, the
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heat loss of exhaust gas increases by 5.3%, the boiler efficiency decreases by 0.21%, the flue gas volume increases by
6.2%, the water content in the flue gas increased by 64.2%, and the triatomic gas content decreased by 41.4%,the water
dew point increases by 11.9%, the theoretical combustion temperature decreases by 46 “C, and the furnace outlet
temperature increases by 8 “C. The acid dew point reaches a maximum value of 135 °C at 40% ammonia ratio. The
flame radiation attenuation coefficient and flame radiation absorption rate, the flame and furnace blackness, gradually
decrease with the increase of ammonia ratio in fuel. When the ammonia blending amount of coal-fired generating units
is 43%, the carbon emission is consistent with the carbon emission of gas-fired generating units with the same capacity.
[Conclusion] The results can provide important support for the development of ammonia-coal co-firing technology, the

design of boiler heating surface, and the selection of operating parameters of pollutant control equipment.
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Table 1 Basic design parameters for main boiler
operating conditions
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Table 2 Main structural parameters of the furnace
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Table 3 Mixed fuel elements and industrial analysis
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Figure 1 Relationship between fuel consumption and

ammonia ratio
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Figure 2 Relationship between boiler efficiency and
ammonia ratio
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Figure 3 Relationship between flue gas flow and
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Figure 4 Relationship between dew point and

ammonia ratio
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Figure 6 Relationship between PM.SO, and ammonia ratio
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Figure 9 Relationship between furnace radiation heat

transfer coefficient and ammonia ratio
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