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Abstract: Responding to the urgent needs of clean and efficient utilization of coal under the background of
national “carbon peaking and carbon neutrality”, the pulverized coal preheating combustion technology has been
developed in industrial boilers, power plant boilers and other fields. In this technology, pulverized coal is
modified at high temperature in a fluidized preheating burner, then the preheated fuel enters the furnace for graded
air distribution combustion, thus high efficiency and low NOy combustion of pulverized coal is realized.
Moreover, technical verification was carried out on a 60 t/h pulverized coal boiler, which adopts two preheating
burners with side wall hedge arrangement, and one preheating burner is designed with thermal power of 26 MW.
Using bituminous coal as raw material, the operation and NOy emission properties of the boiler at 10%~100%
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operating loads were studied experimentally, and the results showed that, the boiler operated stably and well at
each load, it achieved stable operation of 10% ultra-low load without any auxiliary means. The preheating burners
had reasonable operating parameters and stable circulation state, which can meet the requirements of wide load
operation of the boiler. The combustion efficiency of the boiler at each operating load were all above 97%, the
thermal efficiency of the boiler were above 85% at 10% and 20% operating load, and above 90% at 30% and
above operating load. By adjusting the air distribution, the original NOx mass emission of the boiler at each
operating load can be controlled lower than 50 mg/m? (¢(02)=9%). The successful demonstration of the 60 t/h
pulverized coal preheating combustion boiler provides important support for the development and application of
clean, efficient and flexible combustion technology of pulverized coal.

Key words: preheated combustion; pulverized coal boiler; ultra-low load stable combustion; high efficiency

combustion; ultra-low NOy emission
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Tab.1 Proximate analysis and ultimate analysis of coal

TiH B i H HfE
War(C)/% 73.01 War(M)/% 0.94
War(H)/% 468 War(A)/% 8.93
War(o)/% 11.25 Wdaf(v)/% 39.24
War(N)/% 0.93 Wa(FC)/% 54.78
War(S)/% 0.26 Quetar/(MJ kgt 27.93
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Fig.2 Particle size distribution characteristics of
pulverized coal
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Tab.2 The experimental conditions

T H TH1  TH2 TH3 T4 TH5  TiHe6

Bt 3T % 10.4 19.6 308 50.0 71.2 92.9
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Tab.3 Operating parameters of the preheating burner
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different loads
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Tab.4 Temperature parameters of the boiler at different loads
TiH BHE 10% % fiif 20% 1 fiif 30% it fif 50% %1 fiif 70%41 fiif 93% 1 fiif
B i 1200 887 1040 1050 1038 1101 1114
S i e R 918 516 653 715 802 878 914
HEH I 2 150 104 123 128 136 149 155
R 5 PRI NOHER 8 IRE
Tab.5 Thermal efficiency and NOxemission mass concentration of the boiler
miH 10% 7 fiif 20%41 i 30% i1 faf 50% £ fiif 70%41 fiif 93% 11 fiif
BRI RRIEER nl% 85.98 89.56 90.91 91.42 92.80 91.87
AP IRBE R 1% 97.63 97.89 98.08 97.55 98.21 98.13
R CO JREIKIE/(mg m3) 281.00 265.00 178.00 243.00 165.00 656.00
HAHIAR K 02/% 3.87 456 4.87 4.81 4.49 5.21
AR TE AR AAR q2/% 0.12 0.12 0.08 0.11 0.07 0.28
] A 58 R IRPEIAAR R 9u/% 2.25 1.99 1.84 2.34 1.72 1.59
HUHAR R gs/% 7.68 4,09 2.60 1.60 0.81 1.00
IR ELRAR K q6l% 0.04 0.05 0.05 0.05 0.11 0.05
R EUATR S B0 % 4.99 4,03 4.10 2.48 0.86 1.72
NOy i 46 HEBUT 2 BE/(mg m~S) 21.00 20.00 20.00 44.00 43.00 46.00
TG TR R A0 2 1% 71.40 82.42 52.26 62.29 44.48 72.27
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R, TR 45%~83% AR & LA & 43 T A

http://rifd.cbpt.cnki.net

B, BT TR e N O aIa R E R, BB
Y79 Nav HCN 1 NHs, K53 PA No A AAAERS,
B, ORI NN B 32 BRIX S B R AT A
R 5 S B o SR S B =1 BB, v iR T AR
HCN. NHs DA R g AR it #2 (X (1)—x(2))s
T 52 B 2 B4y A [ AF IS SR S AR A JEE 38T, R R IR




4

HIZkbR 55 60 th Bk FRAMRBE e b T8 AT i AT 5 PRI 7T 139

JEO AR Z B R AR SR OB (FR(B)—3K(5)),
St A I TN AE £ R R B RUEE AT I I8 R S
(3 (6)), 1M TRAX s Rk < — b et
THER Iy FIEE R A Np (385
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N; +O, > NO (2)
NO +CH, > HCN +--- ©)]
NO +CO —» CO, +1/2N, @)
NO+HCN >N, +-- (5)
NO+C, - C(0)+1/2N, (6)
54 it
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1) 26 MW FAMRGERR7E 20%~100% 1 fiif 31 Fl
WIZIPIRERE . BN RERE RS R 1T,
B3 2 B dy 98 AT RIS AT R

2) 60 t/h KGRy TSR e I 10%~100% 55 71 17
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71 A R R 7 THD PRI A

3) & AA R 60 t/h Koy TSR e b (1) A e 2k
HITE 97%LA |, 10% 571 far I 8 b #4056 KT 85%,
30% f7i i LA R # Ak Z35K T 90%;
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Yo NOx J& 46 HE s =K E KT 50 mg/m®
(p(02)=9%) , REBLIFBR T E.
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