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Abstract: In order to effectively prevent the slagging of a supercritical 650 MW opposed firing boiler, the influence
of different coal types on the flue gas temperature at the furnace outlet and the heat load of the boiler was checked
by thermodynamic checking calculation, and the influence of the air distribution in the furnace and the cone-
expanding angle of the burner on the flue gas dynamic field and flue temperature of the furnace was analyzed by
CFD simulation. The results of the thermodynamic checking calculation showed that the boiler and the coal type
were not the main reason for slagging. The variable air volume simulation showed that adjusting the ratio of internal
and external secondary air could have effect on the dynamic field of flue gas. But in operation, changing the air
volume did not solve the slagging problem well. The simulation results pointed out that the heat load of the water
wall area could be reduced by reducing the cone-expanding angle of the burner from 45<to 30< so as to inhibit the
slagging. In the actual adjustment, after changing the cone expansion angle of the burner from 45<to 30<and
adjusting the air distribution, the slagging situation of the boiler was greatly improved.The calculation results of
variable SOFA wind showed that the appropriate reduction of SOFA wind proportion could reduce the flame height
and the flue gas outlet temperature. The simulation of variable secondary air rotation showed that the secondary air
rotation had a significant influence on the flow field and the slagging risk would significantly increase if the rotation
of the burner was not arranged according to designed value. Further adjustments to SOFA wind ratio and secondary
wind swirl could be considered in following adjustments.
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Tab.1 Characteristics of different coals

Bk K R g

BB RE BGRL KERP2
War(C)/% 5569  50.89 5720  56.26

B War(H)/% 352 2.90 2.45 3.68
Zﬁ War(0)4% 6.01 3.77 3.61 9.12
War(N)/% 0.96 0.83 0.64 1.15

War(S)/% 0.81 0.50 0.44 0.66

War(A)/% 2431 3391 2685 2020

Tk War(M)/% 8.70 7.20 8.81 8.93
i War(FC)4/% 4312 4560 5372 4211
War(V)/% 2387 1329 1062  28.76

AT EIC 1230 1200 1330 1314

TRYE AR C 1250 1280 1370 1484
i R B C 1250 1280 1370 1484
AR B C 1280 1350 1430 >1500

;ﬂjﬁ Quav/(klkg?) 21520 19220 20900 21727
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Tab.2 Working conditions of burner simulation

T TH TH T Tl T

T
A 11 12 13 14 15 16

FRC KU
i/ (kg s7Y)
— KRR
Wik/(kg s

0.29 0.29 0.29 0.29 0.29 0.29

4.00 4.00 4.00 4.00 4.00 4.00

ZIRRJR
; 1570 1570 1570 1570 1570 15.70
Til(kgs?)
ZRJRUBE 1

45 45 45 45 30 20
I

WA EE% 20 30 40 50 40 40
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Fig.2 Furnace and the nozzles of burner grid division
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Tab.3 Working conditions of furnace simulation

— R o S SRR
N e i AR e e
T Tkl Wk ttj/ik i) ey
(kgs?) - (kgs?) (kgs?)
2-1-a 50 7.85 7.85
2-1-b 40 6.28 9.42
4.29
2-1-c 30 471 10.99
2-1-d 20 3.14 12.56
2-2-a 50 7.85 7.85
2-2-b 40 6.28 9.42
6.00
2-2-Cc 30 471 10.99
2-2-d 20 3.14 12.56
2-3-a 50 7.85 7.85
2-3-b 40 6.28 9.42
8.00
2-3-Cc 30 471 10.99
2-3-d 20 3.14 12.56
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Tab.4 Design coal and check coal thermal calculation results
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FERD 1. RAZIEM 2 5UTHERT T A AT E
X 2 PPy, SRR 7 BRAER A RE, (HH
T HE T 5 KO LU R AR R 3%, S 45 00 B A0 iR
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Tab.5 Comparison of heat load and flue gas temperature
between design coal and actual coal

I

& e i
nH s CAVRRE LGRS
BBk kgY) 21520 21727

e

HA (W m-d) 79.4 79.3 85.0~95.0 80.0~105.0
AT ) ~
HAEFTI MW m-2) 4,667 4.663 4.000~4.800 4.100~5.000
TR BE Y BT

He i DR 1602  1.601  1.300~1.800  1.100~1.800

AT (MW m2)
i ERIR S C 1014 1012
LA PIRPEIR I C 1997 2013
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Fig.3 Velocity contour of burner shaft section
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— R (kg 571

frE
429 6.00 8.00
2R w(CO)/% 0.045 77 0.042 39 0.033 80
R 5 w(CO)/% 0.041 31 0.039 08 0.033 37
RS w(CO)/% 0.041 25 0.03576 0.028 64
MR K w(CO)/% 0.02461 001994  0.01399

http://rlfd.cbpt.cnki.net




44 #AL e

2023 4F

ZERIPTERE S RS IR T, X E A R
Be s B R AR A 8 A S S L, I 2 T
—. TRRGEEE, BRARGEENAR—EREE
I, (HIRREACRAME, TR d 458 i R ik
17— 1T
3.3 TRk EZ I HE A2

BRI HEA N SR B) I AR . 4y
HEMIGRES, [FIIGSE, XA — & BRI .
H IR AT R R — e R, RO RA“ il
WG . GHEEPR, RNGERA B AR LZE
PREEA SIRRE (I X 3k, %07 BTk b g, A
KNG EE SR G I T BRI, R 7 B 455 5 e
RIS BRI AR A N GV IR o TE T 1-34
T 15 H5TH 1-6 241, WG EA
40%, TR Y HEA 4> 45 309K 20 3 Fif
5L P A T 3 s P B R = R ] 10 B

W E/(mes )
3.591e+001
3.232¢+001
2.873¢+001
2.514e+001
2.155¢+001
1.796e+001
1.437¢+001
1.077¢+001
7.183¢+000
3.591+000
0.000+000

a) Li1-33 % =

W/ (mes )
'3.793C+001

2.845e¢+001

. 1.896¢+001

9.482¢+000

0.000e+000
b) LWt 1-354 & %

W E/(mes )
3.792e+001
3.413e+001
3.033e¢+001
2.654e+001
2.275e+001
1.896¢+001
1.517e¢+001
1.138e+001
7.584¢+000
3.792e+000
0.000+000

c) LH1-5 Bz A

http://rlfd.cbpt.cnki.net

HE/(ms ")
I3.593c+001

2.695¢+001 e
— "4:“-’ lo 5%
B 1.797c+001 o TS Suly i : |
——- y i
8.984¢+000 \\‘ i
W
0.000¢+000

d) L 1-538 B R i

HE/(mes ")
3.600¢+01
3.200¢+01

~2.800¢+01
2.400¢+01
2.000¢+01
1.600¢+01
1.200¢+01
~8.000¢+00
i4.000c+00

0.000+000
e) Lit1-6 /% z |

M FE/(mes ")

H3.729c+01
2.993e+01
2.238e+01

I 1.492e+01

. 7.489e+00

.4.916c+04
£) T 1-634 & 2% it &

10 FEY #HATHEEEERXEE
Fig.10 Velocity under different cone expanding angles

HH & 10 AT%0, 44 HEM N 30, H T ZikX
SHRJT M 57K BER A TR, IRRE S 4
Jei s BEEKVAEE DI PR B T, WA A s R
i, 1ZXIR R S T HEA N 45K, A
IR RS X IR 5 BB 2 R . ARSI, R
RS — AT AT, H 2 B RUE] 22 51 RS 16 T
YERBEAG, BT B [ DR kN, 306 S B0 be
AR E MERRAREA, T Ay HE M — Pk NG, B
ERLN, kRt s, HIRReasmt AL RBR
FX I T B S EUR AT K. LA
PRI P SR A KR BRI IR, Y
N 30MIBRE s AT 7EARAEE K AR e MR, PRI
PR S i FE) L DX 3t Vs XIS o

TEJG SRR BoE 36T it T 45 Sk
PREEZSY HES 1 455N 30 TR, A5V A B KIE
B, SRR AR K E RS IR I DL, R
TAZER Y S )




5 5 3 i

HE S IR 650 MW KL R R Ge f b 45 BBl 42 WF 7T 45

3.4 SOFA Xt [IH iR BY 22 i

E AR b 25 0 ) A R AT B A 2 S A5 2
FEARMR Y, B E— 20 0 R Y5 o] RE LY 1)
B, TRERT SOFA LU %5 nl @il AT i3k — 240 #fr . &
SO PRI AL BRI 25% X 5k - 547 B SOFA W5 [
KeTE IR L FE, 1H SOFA 5] NELS K I
O B8, Pt DR T R . SEBRISATIN 7R T
R KL SOFA (1) LU A5 DAfEE B2 47 I A A A e 251
i AR R KA O ARG v FE B SOFA LR A
BB 11 . dE 11 ATRUE, BEE
SOFA NXZsghn, Jr k@O m R w, b
CHFEE AW . SOFA FIXERERA, #R X it
ETERARE a B, FBRXW o /N, ERRXIE R
PR RZ, AT X RS NOK I AR A 1)
FMHIVE o AH MR XOE SRR R 2 3 BRI Rl B
i, SN KA BESE T RS . BEAE IR AL 2 4
K, B KIEIR, AT R RAE DU, K
S BRE, WP H RSN, R, RidghE
KBS N . PR 7533 2 4% 1) SOFA LLAsil, et NO
2 il RO P s Bt 2 ] o FERR I NOK HEGH 2 2L
SKREPEOLT PR 45 A5 R, ] id & FRAIK
SOFA tbfl, FEACI M KA s e, A e
1R -

10.32
L11sE =W OEE
—a— KN tp e AR
O e
z 11 1030
o 1105k B
= )
Z 1100F 1% &z
X
10951
1 1 1 1 1 0126
0.10 0.15 020 025 030 035 0.40
SOFALL /%
Bl 11 #PBE H OHER & KA O FE T S ERE SOFA
Eb IR 1k

Fig.11 The variation of outlet flue gas temperature and
relative height of flame centre with SOFA wind ratio
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