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Abstract; In order to meet the requirements of safe and efficient combustion of high volatile coal in a
360 MW unit lean coal-fired boiler, the ignition, burnout and slagging characteristics of the bituminous
coal, lignite and its mixed coal types were studied on the basis of coal quality analysis and thermogravim-
etric experiment. Through the research on the fuel adaptabilities of main systems such as coal pulverizing
system, combustion system, air and flue gas system, the transformation scheme was put forward, which
was conducted with a ball mill using flue gas drying, exhaust-air and hot air composite powder feeding
technology. The hot-state experimental results show that the system equipment of the unit can be flexibly
switched according to the coal quality after transformation, which significantly improves the fuel adapta-
bility. All systems of the unit operate safely under different load conditions of fully burned bituminous
coal and bituminous coal mixed with brown coal, and all operating parameters meet the design require-
ments. The thermal efficiency of the boiler is more than 92% , the NO, mass fraction at the furnace outlet

is greatly reduced, and the requirement of stable combustion under 40% load of the unit is realized. The
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technical transformation has achieved remarkable effect on safety, economic and environmental protec-

tion.

Key words: lean coal-fired boiler, coal sorts with high volatile content,combustion characteristics, a-

daptability of coal sorts,boiler thermal efficiency
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Tab. 1 Analysis result of original designed coal sort of the boiler

JCRIHT Tl sr#r KR Qo 0/
SRl
C,/ % H,./% 0,./% N,./% S,./ % M,/ % V% A,/ % MJ-kg !
SR AR 56.15 2.98 3.25 0.93 0.99 9.44 24.31 26.27 21 616
AR T 59.34 2.76 2.40 1.12 1.20 9.18 12.13 24.00 22 600
RSN T 54.00 3.13 3.81 0.81 0.85 9.61 32.43 27.79 20 960
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Tab. 2 Designed performance parameters of the boiler

2 BEHEES

E BT TBL(MCR)  #iE TAL(ECR) 2.1 HERSH
SR/t h ! 1 069 1 006 AHTHHAE(YM) BN JE RS BE(YN) 2 Hid 65: 35
AR R S/ MPa 18.30 18.23 BT IR (HM ) B 5 00 85 BT 40 B 45 2R 3k 3
IR TR/ C 543 542 TR o
BN/ h 962 507 P 7 3R R R S TR B RE R X
FHARTUE HE )/ MPa 4.14 3.90 SYER DT SR K3 AR I3 A AN RV B4 2
FHRRIGR R)/MPa 3.90 3.68 JAT R IE R RFE I RE . ASSCHESE SC 4 ARG Rl R
FHRARTURE FR L/ °C 331 327 MEIRE , 50 AR T R (DT AR E (ST)
FERRZRVT TR BE/C 541 541 ERIREE (HT) MR SR BE (FT) , 47 45 B n 3% 4
K IE/C 254 250 i
x3 BREEOWER
Tab. 3 Coal quality analysis results
TEHE AT/ % T/ % KA Qo
R i
C. H, N.. S, 0., M, Vo A, kJ kg ™!
M 55.5 3.17 0.70 0.65 8.05 13.30 37.93 18.63 22 140
YN 47.5 3.64 0.65 0.11 14.30 29.60 51.50 4.20 16 990
HM 52.7 3.33 0.68 0.46 10.24 19.01 42.68 13.58 20 340
R4 BEEORESERERSH
Tab. 4 Analysis of ash composition and ash melting point of coal samples
. FRYESEACH)/ % WA ALY % TR I RS AE L BE /C
i Sio, AL, 0, Tio, K,O0 Fe, 0, MgO Ca0 MnO DT ST HT FT
Y™ 43.93 37.61 1.38 0.60 3.49 0.43 5.94 0.10 1 300 1 440 1 450 1 490
YN 52.98 26.75 0.95 2.19 8.66 1.47 2.88 0.03 1180 1260 1280 1 340
HM 46.18 35.63 1.35 1.07 4.99 0.57 5.54 0.07 1260 1 396 1 410 1450

AR S 50 15 2R IR o RV
b, KRR R (dw/de ), , DA SR KRR %)
IO (R ¢, SEREAESHL 1 AR INER 5 PR

H1 LB 3 Bl SR nl i, AR SR S R
TR 22 5 BOK AT MR ENJE AR IR S IR S
L B B Y S AT AR SRR SE R, 75 %) e
iy R SRR 2R G R R R T, B i A 2
AP

x5 BERAESTHIESH
Tab.5 Characteristic parameters of coal samples

under thermogravimetric analysis

(dw/dt) 0/
5 t,/C t,/C b/ C
% +min !
YM 466 593 15.3 540
YN 383 562 13.8 495
HM 431 593 13.4 517
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Tab. 6 Combustion characteristics indexes of coal samples

KA PRI ERRic D
JHRE
Fy TP Fy REE R, R
M 4.91  LEX 474 GBI 1.03 [R&5AE
YN 5.0 WHHEK 5.5 G 1.80 mEAELE®E
HM 4.94  BFEK 496 HEIL  1.23 K4EHE
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Tab.7 Thermodynamic calculation result of

pulverizing system

Z M JFIRBHER YM HM
TR AR IRLEE/ C 540 520 495
TSR LA % 28.4 21.2 30.7
48390 e e S b 0 LE 161/ %% 59.0 57.6 50
T AR LY A LA % 12.6 21.2 19.3
L3RR P AR SRR B % 14.02 13.94 11.11
ZE/C 110 90 90
HBIRLEE/ C 300 160 160
ZR WA % 10 71 71

BRI RS R ANE 8 s, SRR
FiRE B, SR FH 4 K A SR ] DA THR P AR
Ji TR T 5 24 10 °C, A2 HLLE ffr, [
i, BRFH 45 K o R B 4 AR i R B0 T
S PRI SRS S R 2 R &5 P HE
AR R T v T 8 ) HE KRR 2K

F8 WIPRAITEER

Tab. 8 Thermodynamic calculation result of the boiler

e JEIR R YM HM

SRRHEFER/th ! 146. 50 143.10  155.70
et s SR 1.25 1.20 1.20
HEOR/ % 92.31 93.48  93.59
P it R SRLEE/C 1358 1369 1371

4.2 FEFAHERNE
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P T HIRY 5 Go e A B B S IR LE 11
HRIT ZRIRK KRR B R G, R 1k X R
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4.2.2 BEMEARUE

g 2 R - AR KGR S E RS, IR
ZAEXT A [RGB BHAR R = SRS U R R
71, MU B T 5, XA R KA |8 I AT B
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Fig. 1 Schematic diagram of nozzle structure of CFS

)\

\

!

|

B2 OFA BOZHTRER

Fig.2 Schematic diagram of nozzle structure of OFA
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Fig. 3 Measuring result of tangential circle

in aerodynamic field
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Tab. 9 Experimental results of thermal performance

Z B TH 1 T2 T3 TH 4 TH5 TH6 TH7 TH 8
ML 107/ % 100 100 75 60 100 75 60 40
FARIE/C 538 540 539 538 538 540 540 533
F2AET1/ MPa 17.60 17.90 12.60 12.20 17.20 13.40 11.60 9.50
TR EE/C 512 534 534 531 526 540 537 505
FHAZEVRIE )/ MPa 3.50 3.30 2.60 2.50 3.10 2.70 2.50 1.46
HEFRIRE/ C 145.10 137.80 130.30 124.50 133.70 130.70 129. 60 137
CIRTTIRY % 5.44 2.96 1.40 1.60 1.74 2.61 2.71 -
BB/ % 91.72 92.10 93.59 92.01 92.72 92.40 92.44 -
ZEM NO,, BT /mg - m 622 400 376 415 359 343 366 382
A NO, R VR /mg m 591 344 340 397 354 334 356 354
W =" FoRARM AL,

BRI 53 JRE A B R o B, SE KR B B
308 £R R AR 0 A A R B RO TR
5.44% B R R Gy BEAN R TR TR T
3% RIPSCRA TR T YR T 92% , 7RG G far
T HEAY PR D N SEBR A R A A
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P )RR S B 5 75% B far it 23 I3 17 0. 2%
0.1%

(] ST JR P R 3 R s i DAY K7 i B AT
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F T30 8 AT LA H,40% i faf B 4% 00 1T LAAS £
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A IR AS[A] AT LA L F P ] P TR B R I K
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SEDIRRIBAT R 4 E AT i 25 SR s Bk 4
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B SIPER BN 1,15,
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P S5 G S b Re e AR , M 67 oKt ]

B RS E B s, WS REIT—HFEZ U
S AR g 23 v L B
6 4 i
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FAVE , i 7 28 T LA S 323 R 40 0 9K P A o 22
MR [8) (4 05 U4 | 4858 v 45 4 43 B JE W S5 L
5T 35% , AN RERD T By gk betae .

(2) BB O ¥ S RN S B s )
R, 2 PRI R B TR R R 00 T s b
BRI i =, 1B he E e M AN I ks R
[T B AR 92. 01% ~93.59% , $iM %
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