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Numerical simulation of combustion adjustment of a W-flame boiler at low loads
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Abstract: When operating at low loads, W-flame boilers may encounter various problems, such as low reheated
steam temperature, which requires combustion adjustments and other measures. To solve these problems,
numerical simulations are conducted to investigate the combustion adjustment of a W-flame boiler under low load
conditions. In order to deal with the low steam temperature at low loads, the influence of the position of the
recycled flue gas injection and the presence of wall-attached air on the velocity field and temperature field inside
the furnace were analyzed. The research results show that introducing recycled flue gas into the furnace by
extracting 16% of the total flue gas flow at the air preheater inlet increases the amount of flue gas and improves
the convective heat transfer on the heating surfaces. Combined with adjusting the opening of the reheater flue gas
baffle, this approach can solve the problem of low reheated steam temperature at low loads. Injecting recycled flue
gas from the SOFA air nozzle into the furnace has a minimal impact on the temperature in the primary combustion
zone, which benefits the stability of coal combustion at low loads. Introducing 40% of the recycled flue gas as
wall-attached air from the side walls of the lower furnace can lower the temperature of the side wall flue gas and
transform it into an oxidizing atmosphere, reducing the possibility of side wall coking and high-temperature
corrosion.

Key words: W-flame boiler; low load; combustion; reheat vapor

I8 5 ] FR g S5 A TR R RE YR o EE R AP G KNI B O “ BEmti a7 F AR “ M

I ¥ B H#5: 2024-06-19

H & I B: B:AEHHRESCETRIBIE (2023-CX-TD-18)

Supported by: Innovation Capability Support Program of Shaanxi Province (2023-CX-TD-18)
F—EEEN: wri (1984, B, T, EIHRTAREFRE SHE, 673018663@qg.com.



52 3

TR 55 W KRR R S AT A e 1 B AR ST 7C 119

WA far 7, K ALK AT B AT N S . BTk
HMLZH — O 3% B L AR A0 B R Ig AT e ik v,
UHLALEARAATIZATI, AMUHLA AR 2%,
1 HAE 2 51 R IREEHLAR G i B A% ] jil

W KIERRIEN L B A RGeS . BARIR
E IR SUFERE r, FERRRIRIYE T A
R, RELMME. TEMmELR, HinkEE
BRITEEEI W JEBRIENLZH 2908 100 &, S 3EHLE
=204 45 000 MWEL, Li 2 N8Ik Wk r@En
RIS E R ARG Y T5 9 HEEE 5 T
TREMBIATAE, $8HTASEI W KIES e
35% 1 N AR H A . Wang %5 N7 T W 2k
4 2 ELK VA BEAE IR B2 N I P U E
ECUIRERI T T W KB R B KA BERE IR 7
FidEME, FEEEH T Fa i BEIR R 22 R oe R vk
Ma &5 NBUFE W7 — P43 24 43 FaTC X7 5 SEIRAICRY
JREAE WK @RI R 1) s BOA R bE -

W K IEER PR A7 12 AT B A7 78 AR IR R
ICH i L2131, P B s HLZH (R 2 0 . R TRIX
AN, TSR NE A7 AT U, EET RS
AN AL, R AVTIRRE A . S5,
AT SR ) 5 58 A S R B 2 T B US-171, A2 B
UG A TAERR. T, ks, HIEAMH
WEERIAS— 2 A R 1) 25 (B SR AT B2 AT R BE IR
BT BN S5 S AN A, X 25 5 S, A
RIRVATT S AT o, WA Bt
A E 5053 B AR Sk R e 2 5 R Ge i 72, Refg
TS0 8 S 52 AT AR X 9L 52 FATH (14 W 4 L 1] [1.28-201,
FEfRIE W AR I A s R A ) 1 2
T 7 28 AE: H RTEE R WK IGEER b TS TG X
L AL RS 3 BRI 9T LR

YT I, AP R WK B BRI R AR f e i
PRSP A P R AT T BB RO T, A
T RIS N AT BRI T I EE IR A P R
&Y. SEUT MBS BET RIA S s R, A
TR W KB F AR IR D A T BB A< 52
it 77 % o
1 ARFAE
L1 MARMTR

AT W KAERRIP R 1 FoR. el
RIS 600 MW, H ] — IR FR ) SRR B
BT Bppfie , W ALK JEikle 77 20, R XSUMRTE 4544,
KPR T GRS W N B R, A

http://rlfd.cbpt.cnki.net

N 50.07 m,  BAPfE RSN 34.48 mX9.91 mX
30.30 m (BEXIRXED, NN A 34.48 mX
16.01 mX19.77 m (F& X PR X 15D FEAN it PU & Sy
SRR KA BE . P 2 X, EHOKABE |
FP BT Bk PR . bR 36 W E ks
BRBEEE, RS B s E 18 W, AR
SRILA 2 NI BT A 1 AN BT (& 2),
g% 15 % B 7 [l RS A 2058 1090 IR Nk BT
PR 23 BT A 36 A4S, W #RI N
T, HE bR ROREE B R R R RO
PR F R 295 SRR 35%L F, &Rk
A JE BT 0T 30MENN i . SOFA KU E AT &
1E_ LRI RT 5%, SORA KUK FAi &, Alfi T
309EB) . T B RS LR v, TR R R
SR P W i = i R R G

1 W R ESRIF BRI R IR SR B O &
Fig.1 Schematic diagram of a W-flame boiler and its burner
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Tab.1 Proximate and ultimate analyses of the designed coal

iH Aol
War(M)/% 6.21
War(A)/% 29.41
Tk st
War(V)/% 8.71
War(FC)/% 55.67
War(C)/% 54.92
War(H)/% 2.26
TR War(0)/% 2.18
War(N)/% 0.96
War(S)/% 4.06
W BN HACAL R A Qnetar (MJ kgt 21.39

R2 WP EEEITEH
Tab.2 Main operational parameters of the boiler

T H gl
W RAZEI% 15
W—ORUATE/ (m s 27
R IR % 3
R/ (m s71) 10
— YRR FEIC 330
He B IR KURER % 37
L RRRGE/(m s 45
F XA % 20
F AR/ (m s71) 45
SOFA RUXL#/% 25
SOFA K Xi#/(m s71) 45
ZIRAISOFA R\IEEE/C 347
HEERIRHY 1.2
TR E R ) [(mds?) 501.2
PREHR/(th Y 259.8

F 3330 MW Gifa FEBEIMES AR IRRE B %
Tab.3 Different operating conditions of recirculated flue gas
wind rates under 330 MW load

B SOFA WAL E F quﬁﬁ :zﬁ@\Wﬁﬁ

N EN EN EN
W— KA 12.9 12.9 12.9
R IR 2.6 2.6 2.6
HE B TR 31.9 31.9 40.1
F AR 17.3 25,5 17.3
SOFA KA\ 29.8 21.6 21.6
Ut B XA 2R 5.5 5.5 55

http://rlfd.cbpt.cnki.net

Z W KGR 7E 500 MW DL 47 i FE A ZE IR
TR BEALAL 57 fer Ak an P 3 o ER P 3 mT i,
Bl 500 MW DL 471 fa P #0004 Rk 2
541 °C, 1t 330 MW fifaf FMUAXGEILE] 520 C/
i o N T IRGZ W KIE BRI TR 57 o P AR IR ANE
PRI, A SCHUNZS T N D EURE < s 2 16%
VE RN PRGN A0E B b, AT B i 0 AL 52 #A T 1)
fihE, B FRSHEASRBOT BT, DUR
SEIR P AGIRIR B AR . FHEFAMRSRT BLA ZRA
5. F XU T SOFA JRUE 3% N 4P, A T 1
ERAERI TS, AT FIR 3 /N7 RIF R AUE AR
B FL o [RIEE, AT 5 1 0 45 1 2 A A0 v RS ok,
FEFEEE ) 400%1E Uk B XU 8 I 5825 N
550
545 ¢

540 -
535

[

530 "

525 | S !'_
!
fa
-

520

n
| ]
515} 1
510 b - F
505 F

500
495
490 1

200 300 400 500 600

H
1 BE/

HLAL A /MW

3 BRFKRIREMIARTRTL
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