5537 59 ] #H fiE )| il T i Vol. 37 ,No. 9
2022 f|5 9 H JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Sep. ,2022

SRS 1001 —2060(2022)09 - 0120 - 08

BEXHERPARMRRNETRARELZ S ER
BRIGE R NO, 2 R 4stE

I I - SRS
(1. b7 20 A WA 58 B, AL 3L 1000745 2. W A TH XA RAE BT 7% 7100545 3. K#F £ R & H
EHREEAREXE, T 100074; 4. ARE T k¥ R 25 THES¥KE, EA T A/RE 150001)

OB 458X A TANARARIEGEA RRERIE, PR O NO, HEAREREZFA 1272 mg/m® (6%
0,) , RIS 20 7% MR 55 (CFR) Ao 5 B R U H K8 R A ATIK NO, HOR s, R A RAEAF A A i it G
T KIS0y ik R T B E TR, R BT R OFA) RESFM4T IKIFEL 5B ik £ oA
TR OFA RURBE Ao | £ BKRALEE B F s, 0, i Z 5 34K, MR e B i B AR, 3 8 R 30 B 245 A4 4,
B B B A AT, E KR ARITARIE R ASE A TR TARIE L SRR A T 49 NO,, 2 A% ;27.50% # OFA
RE SRR WP IS E S 87 NO, #3300 IR 845. 1 mg/m’, AL T 69 OFA W& A 27.50% , ik T kX
B2 ,NO, HEUREREKEH 833.4 mg/m’ 81k 34.5% , HAAAF A2 RAed it 5 T LK M B4 &, IE M
WK NO, AR EF ETHT,

X OB OO SR IR S AR NO, HEk

FE 5 %S . TKI6 XERFRIZAD : A DOI: 10. 16146/j. cnki. rdlge. 2022. 09. 015

[SIRAAEX]E 0, s, B 0,55 5000 SR AS RIS XU B AR R A IR Ik Be I NO, AR iReE [ 1], #vREs)
71 T#,2022,37(9) :120 - 127. LI Song, JING Xin-jing, HE Meng, et al. Combustion and NO, formation characteristics of wall-fired boiler
fed with low volatile coal at different OFA rates[ J]. Journal of Engineering for Thermal Energy and Power,2022,37(9) ;120 - 127.

Combustion and NO, Formation Characteristics of Wall-fired Boiler
fed with Low Volatile Coal at Different OFA Rates

LI Song' ,JING Xin-jing’ ,HE Meng’, CHEN Zhi-chao®
(1. Beijing Power Machinery Institute, Beijing, China, Post Code ;100074 ; 2. Xi’an Thermal Power Research Institute Co. ,Ltd. ,
Xi’an, China, Post Code ;710054 ; 3. The Sixth Representative Office in Beijing of Rocket Force,Beijing, China, Post Code ;100074 ;
4. School of Energy Science and Engineering, Harbin Institute of Technology , Harbin, China,Post Code ;150001 )

Abstract: Low-volatile coal of anthracite and lean coal was the design coal of No.4 wall-fired boiler in
the power plant, NO, emission of furnace outlet was 1 272 mg/m*(6% O, ). Centrally fuel rich (CFR)
swirl burner and two-layer over-fire air (OFA) system were adopted for the combustion system during the
low NO,, technical transformation. The numerical simulation method combining with industrial test data
was adopted to study the feasibility of reconstruction scheme. The results show that steady combustion of
the low-volatile coal can be achieved at different OFA rates. The chemical equivalence ratio, O, mass
fraction and combustion reaction speed of primary combustion zone decrease with the increase of OFA
rate. In this way, the area of high-temperature zone declines, temperature profile is more uniform along
furnace height direction. Under the relatively oxygen-depleted and low-temperature atmosphere, NO, e-
mission from the low-volatile coal is restrained in the primary combustion zone effectively. The temperature

field of furnace is evenly distributed, and NO, emission is 845. 1 mg/m’ at 27.50% OFA rate, so the fi-
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nally selected OFA rate is 27.50% . After reconstruction, the industrial test shows that NO, emission is

833.4 mg/m’, reduced by 34.5%. Numerical simulation result is consistent with industrial test data,

which proves that the low NO, technical reconstruction scheme of the unit is feasible.

Key words: boiler, centrally fuel rich, low volatile, numerical simulation, NO, emission
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Tab. 1 Proximate and ultimate analyses of the coal

Tl #i/ % R/ TLE I/ %
Vi A, M, FC,, kJ - kg~ C,, H, 0, N, S,
12.41 24.77 5.93 59.31 22 840 60.49 2.67 3.87 0.93 1.34
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Fig. 6 Temperature profile of furnace height direction
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Tab. 3 Simulation results of furnace outlet region

FRR, 0, Jiikt e NO, Btk
IR/ C

/% R % /% B /mg + m ™3

17.74 2.22 1052 4.04 939.3

27.50 2.27 1072 4.57 845.1

37.74 2.31 1082 4.9 695. 4
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Tab. 4 Comparison of typical parameters of the

boiler before and after reconstruction

ZH BUEHT SR
PLEH D)/ MW 300 300
FAERF /L b 946 941
FARIETI/ MPa 16.7 16.46
FAEVRIEE/C 538 538
S E YN E=RVL) 2.67 2.62
22 TR R C 158 141
IR % 7.81 4.72
SR B O NO, BB /mg - m 3 1272 833.4
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