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Characteristic research of a new type of secondary-air-box on a

W-flame boiler with slit type burner
ZHANG Feng' ,LI Wen®,JIA Bo',SONG Libin’ , WANG.YAN', YAN Junshan', LEI Tengfei' , XU Hongbin'
(1. Xi"an Thermal Power Research Institute Co. ,Ltd. ,Xi’'an (710032 ,China;2. China Building Material Test & Certification
Group Xi‘an Co. ,Lid. ,Xi‘an 710061 ,China;3. Shang’an Power Plant, Huaneng Power International Inc. Shijiazhuang 050310 , China )
Abstract : In order to solve the problem of air lack in the middle of the furnace which was caused by the wide width of the furnace and the
large sectional dimension of the air—box in the original design of a W —flame boiler with slit type burner, a new separated type of
secondary—air—box was modified from the originaldesign of boiler No. 4 in Huaneng Shang’an Power Plant. Characteristic test after the
modification of the new type of secondary—air—box showed that the air speed deviation between the upper and lower arches and the air duct
regions was smaller than conventional cold ventilation. When one side of the forced draft fans was run and the communicating door was
closed , air speed at the stopped side was obviously lower than the side that forced draft fan was operated. The deviation of the air velocity
near the nozzle could be effectively reduced through the adjustment of the secondary air doors on the upper and lower arches. In the case of
opening the communicating door of single forced draft fan,the deviation of the mean air speed between the three duct regions was not far
different from the operation of the double forced draft fans. On the contrary,the furnace outlet oxygen showed a trend of middle height and
low both ends;and the oxygen distribution in the furnace outlet tended to be balance after adjusting the opening of the secondary—air—box
door indicating the secondary—air—box door can effectively regulate the air distribution of the secondary air in the furnace and change the
oxygen distribution in the outlet of the furnace. It has been showed that the appropriate adjustment of the secondary—air—box door opening

can effectively reduce the SCR inlet NO, concentration and ensure the economic and environmental operation of the boiler.
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Fig. 1  Schematic diagram of the secondary air bellow

(Left of the figure refers to A side,as right to B side)
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Fig. 2 Air velocity of the upper arches secondary air spout
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Table 1  Air velocity and devitation in the upper arche duct area

Wi H
BRIl Kl 1 K 1T Kt 1 Kt 1 Kt I
S 1 WAE XIS RGE/ (m - s71) 30. 09 29. 85 29. 90 29.07 29.97 29.11
A X 3T 2 AU A 25 % 0. 48 -0.31 -0.17 -1.07 2.00 -0.94
k2 WGE X IR/ (m -+ s71) 23,66 22.28 23.62 22. 60 23. 14 21.56
) R DX 3 24 XU A 22/ 9% 2. 04 -3.92 1.88 0.73 3.16 -3.89
3 JTE X I R/ (m - s71) 16. 63 16.25 16.38 16. 09 16.43 15.87
R X3 2 XU A 25 9% 1.28 -1.04 -0.24 -0.25 1.87 -1.62
F*2 HTREXEXERRKE
Table 2 Air velocity and devitation in the lower arch duct area
) % =
i H
ZBiER | BiER| A T KIE T A 1 A T
St 1 W KIS KGE/ (m - s7") 13. 84 12.96 13.22 13.71 13. 87 13. 50
) R DX 2 XU A 25/ 9% 3.75 -2.87 -0. 88 0.12 1.29 -1.41
. JTE X I R/ (m - s71) 12. 41 11.61 11.06 10. 91 11.03 9.81
SR X3 2 XU A 25 9% 6.13 -0.73 -5.40 3.09 4.22 -7.31
3 KB XIS RGE/ (m -+ s71) 8.61 7.60 8.02 7.99 8.18 7.43
SR X 3T 24 AU A 25/ % 6.58 -5.89 -0. 69 1.57 3.98 -5.55
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Fig. 3 Air velocity of the lower arch secondary air spout
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Table 3 Air velocity and devitation in duct area

Tk Jei
i
BRI BEERI B || LRiER || JEBiER | K I
HE [ RGE R BPF R (m - s71) 11. 69 13.19 17.45 12.02 14.45 19. 34
HE b XGE XT3 R A 22/ % -17.15 -6.52 23.67 -21.29 -5.37 26. 66
HET XGE XIS RGE/ (m - s71) 6. 89 6.52 10. 12 5.76 7.16 9.44
HET RUE X IR 2 KA 22/ % -12.15 -16. 87 29.03 -22.72 -3.94 26. 65
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Table 4 Setting of the secondary air damper opening on the upper and lower arches

i b
C4 D4 C5 D5 C6 D6 A6 B6 A5 B5 A4 B4 Bl Al B2 A2 B3 A3 D3 €3 D2 C2 DI Cl

yE|

HE R TIFEE/ % 70 70 70 70 50 50 30 30 30 30 30 30 70 70 70 70 50 50 30 30 30 30 30 30
BT =W IIFE/ % 45 45 45 45 30 30 15 15 15 15 15 15 45 45 45 45 30 30 15 15 15 15 15 15
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Table 5 Air velocity and devitation in duct area after secondary.air damper adjustment

i i JEH
RGE 1T RGE T RGETH GER| JRGH 1 R
Ht - RUE XICF K/ (m - s 13.4 13. 69 16. 66 13.78 13.82 16. 47
Pt b XUTE DX 259 XU g 22/ 9% -8. 11 -6:13 14.24 -6. 19 -5.92 12.12
HBEF RUGE X BCE R RGE/ (m - s7) 7.06 7.63 8. 67 6. 83 7.00 8. 94
B GE DX 2 i 22/ % -9.33 -2.01 11.34 -10.01 -7.71 17.79
2.2.3 BEITIHFEIN FAmZELE R IR 6, RFLE 1 F 2 Hosuim & KL

RS T IF IR, RERE— M3 WAL H 1 XU [z A7 I A 45 2R TR, B8 KLz 47 0T 55
EATGT—, FAME RBLIE AT RZS TR R HREET TR B0 T, 3 A XUIE DX 24 XUk i 22 45 1E
Bt BER RIS 1 KU IR X sk X HORIE KBLIZ AT I 22 30 AR

F6 BRI R KB X IERUE K =

Table 6 Air velocity and devitation in duct area as opening the communicating door

T J b
miH
KE 1T KGE T KE I NGE 1T WE T JXE T
Ht_E XGE X IRXGE/ (m - s71) 17.30 16.28 16. 60 16. 82 16.53 16. 51
Hb 1 RUE X IR R 22/ % 3.44 -2.69 -0.75 1.20 -0.54 -0. 66
HETRGHE K IRRGE/ (m -+ s71) 7.01 6.89 7.61 7.38 6.95 7.48
HET XGE X IR 22/ % -2.23 -3.91 6. 14 1.51 -4. 40 2.89
3 AR FHEAATT M IMETEAR . R XU PR J A b s
TAYICS VI\ 9 - \ -
n IRIGLERR ST 300 MW L fif , 25 S PR AR A -3 41
3.1 WMPMERIPEHDO NO, KE 5 2.5% , R RFERTETF RS KUTIFEE 80% 2%

BRI B O NO, MR SRR P s £ PR AT, R T KPR GB/T 10184—2015 H, 3k
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Table 7 Boiler efficiency and NO, concentration

SyE| TAVRFRATTATIF)  TH2(AERTIRRE 1) T3 (AR 1% 2)
HEHRA R ¢,/ % 5.7675 6.094 5 6.011 4
RN SE A HRBEIRR q,/ % 2.286 0 1.950 2 2.2553
B HARIOR /% 91. 64 91.68 91.45
PP TS NO, R/ (mg - m ™) 967. 80 874.25 788.20
PR T2 CO AR /350107 93.0 150. 1 85.2
*8 RRMIFEERE
Table 8 Setting of the opening of the secondary air bellow. door
s AT A A Hijp B i B Hif ARk AJGth BJEH BEf
T8 1 R NEER T BE/ % 100 100 100 100 100 100 100 100
O 2 WA TIFEE/ % 60 60 60 60 60 60 60 60
T3 R RFE T EE/ % 46 32 32 46 46 32 32 46
GiEaER T MR 8 WA IR KFE KT E A G
/N, SCR A TV ARHIWI BT, T 3 i SCR A T ﬂ
I NO, ik e ¥ B % 800 mg/m’ LT, CO K : zz :mwazfg;a S
SIEBAHIAE 100%107° BUF, 8347 R0R I Al AR O R g S
o AN T ) B ISR I R W A 220l o S
T3 B RSB RR A 91. 45% B sl
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Fig. 5 Oxygen distribution along the width direction

of furnace outlet
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Table 9 Furnace temperature before adjustment

WiH B K ALAL IR R/ °C
35m)z 1289 1398 1420 1410 1437 1429 1 447 1 455 1417 1298 1361 1 346
28.6 m )z 1345 1336 1319
26 m )= 1452 1533 1519 1511 1542 1494 1432 1520
T 1422
F10 FAREPERE
Table 10 Furnace temperature after adjustment
WH B KALAL IR e TR E/ °C
35 m 2 1274 1356 1 370 1 399 1 426 1421 1375 1362 1339 1259 1269 1317
28.6 m )z 1279 1 305 1315
26 m JZ 1 465 1498 1484 1439 1455 1478 1492 1 466
SRR 1 384
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