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Influence of tertiary air arrangement on low—NO, combustion

characteristics for a "W'" type flame boiler
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of Science & Technology,Wuhan 430074 ,China;3. Wuhan Huayu Combustion arid Energy Engineering Technology Co. \Lid. ,Wuhan 430074 ,China)
Abstract : In order to meet the increasingly stringent of low nitrogen emission standards,research on low nitrogen combustion characteristic
of the down—fired “W” type boiler is an urgent task. In this study;a dewn—fired with lean coal boiler was taken as test object. On the basis
of the boiler characteristics , the numerical simulation study was performed in different tertiary air arrangements of burner,and the effects of
combustion and NO,_ emissions were analyzed. Firstly, the original boiler conditions were analyzed by numerical method,and it was com-
pared with the actual operation datum. In Down—fired hoiler,low—NO, combustion design was performed by the comparison of parameters of
different tertiary air arrangements to ensure the optimum tertiary air arrangement. The numerical simulation results show that the arrange-
ment of tertiary air has a great influence on the combustion and NO, formation in the furnace. The amount of NO_ produced by arrangement
mode one or two is more than 800 mg/Nm’ ,and the carbon content of fly ash produced by arrangement mode three is up to 6.85% . High
temperature area near the water wall of arrangement mode four could easily lead to slagging. The above four arrangements all have defects.
The arrangement mode five is the best arrangement , which produces low content of NO, (762 mg/Nm®) ,and the carbon content of fly ash is

4.51% ,as well the temperature distribution is reasonable.

Key words:: tertiary air arrangement; W type flame boiler;low—NO, ; combustion
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Fig. 1 Structural diagram of the burner and nozzle
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Table 1 Design parameters of burner under
BMCR condition

S| HE/(m-s™") BT W/ %
Z8M 18.0 120 11. 11
— WA 15.8 120 11.11

A ZE TR 30.0 321 10. 00
B JZ IR MK 30.0 321 10. 00
CEIRMA 30.0 321 15.00
D JZ A 5.4 321 4.00
E 2K 5.4 321 5.00
F1 20K 5.4 321 5.00
F2 2R 8.3 321 23.78

T X — 30 5.00
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Table 2 Proximate and ultimate analysis of coal samples
JCR T/ % Tk A3 Hr/ % 0
SR
Cor H,, 0, N, A M, Var FC, (kJ - kg™")
B 53012 1.71 1.53 0.58 0. 80 32.87 9.39 4.62 53.12 19 569
KRR 47.55 1.50 1. 40 0.98 0..80 38.24 9.53 4.70 47.53 17 412
SEBRAEFR 48.31 2.09 2.28 0.63 115 37.89 7. 65 8.27 46. 19 17 370
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Fig.2  Geometry of the CFD and grid division
RFRAR, i E i = AL, — R =
SRTEBETIUHE A i 5 T o A7 R B0, A o 4
lia] AR 3, 10 R UL A A DA e T, R A
AR, 5 — WK Z TAHRIR G RCR 22, il
JE oA 2 LT, 0 2 B I — X e =2 <R
HEANRE BB, 280 T B AR XS il E A
ETb LRI B K, SR R TE AR
I XD G e IR A TS S B TR

AT, e T — ORI R O R
TR IR A BOR 22 51 B, HE IR 8RR
SRR T8 I i 1 SR Ak SRR R, T B0 R TR
R, OO, A B AR A, — AL, K
AE S HE R HE N A D i AEHE TR T /5 0, X
B AR R T HE T R R B A W RN
F T DA K B R R G3 A AE T RE T DX 8, B AR AT R
TBj KR REGS M HJE 5 — IR IR A O 2%
CO BB BT A O, B B0 I, 7EHE T
BB T B4R, CO MR 3 B, T FE 7K ¥ BE IX I
i TR R KU AEAE CO IRFR A BRI, Bt 25 4
S, B B R 58 4, CO AR ECT B, #E
P AL, CO 32 B4R v A G S 7 A 3 X
BOEARBA COMATE, BT W ALK R B iR
JER AR AL NO A, B N iR NO (A
SHECE I m T YT B . B NO, = BT
AU BN NOUIMI 5 I BE 43 A5 55 AHRL, 7 Bk
G NOWRFU B0z A8 o FEHE T i 1 X5 2]
B i AT A T BE T X A 0, R, E R Y
F2BERRNE DX Sl A v A M e DX, PR AR Y
NO A/ ey i i 1, NO IR B 20 B v, o A
oA AT Al A v T A X

50 2 000 504 50 - 95 50 0.20
20 . 1800 ‘ 451 Hzo sk ! 0.18
40 + e 1600 40 - H s 40t I 18§ 40+ 0,165
ol i Huag 35t {16 351 0.14 3%
30t B A T30 : 30t B _ant 0128
st 1200 & o0& 25 1268 £25 0.10&
] 102> 0083
207 Bg00 = 20f 20} &= 20t 8%,
15} | B0 15¢ 6 O 15} - 0.06 Z
10t 10} 10} 4 10} . 0.04
5[ I i600 , st N 5| Io.oz
0 ol—w_ M 400 ob—— 0 0 0 0
0 10 20 0 10 20 0 10 20 20
X/m X/m X/m

B3 pPrRERERGIANDHETEATESER

Fig. 3 Typical predicted results of the original combustion systems
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Table 3 Comparison of actual conditions and simulation

conditions

EitiEn 0, MBI NO, BRIk A

TH A - ~
/K 5 %/%  BE/(mg - Nm™?) B/%
SPRTHL 1387 2.25 1450 ~1 600 4.13
BT A 1398 2.22 1512 3.98

79



2017 55 6 A

ik 4 4 H# K

$23 %

3.2 ZERHEHAIHERIALEH N
1) B 1 2R B FEARZE, R A D
EJZ RGN —HE Z KK, GIFEE
=S L1 I = S/ W= TR TR = W ) g
=,

2) B 2 KA Z A NME T, Z S — I A
— YIRS 1 1E A B R 2 AR R A TR R
HEE RO

AKX 3. ZHEMEGIEHE L 1,65 m &b, I 4%
BAMRBERAIEE ] AP = SRS o —ik A

Jpibe B SOFA KUBE 1 1,05 m, J5 2 S8 R A
St A B DR J2 RO CEGH , K 1R
g Z SRR

) HR4 K2R HE B2 C 2
TR, R CORUEE Y KU S RS Z AR R
R, = SR FURA AR HE B R,

SYHAS HZARE G = — T3 EHE D,
EZ L, R D E 2 R RERZ J AN,
JRZ SRR A VERHE E R, Z 3R E R
BN 4 PR AT RIRES TR 4,

0 O] soFak 0 O] sorak, 0 0] soram 0 [/ sorFaR
O | zan
ZEM, AR A o\ AERZUR T3\ ARTHARL
— A —W(ZH RN\S O\ — %K O O\ —&K
CIZ IR CIE IR, S \ CEZWA O \ ZHKA
EEZ%RRA OO BR=mRA O O Rz R,
FIZZU0R, FIE WA U O FEZKR OO FE Kk
) .
Jil2 I3 i 4 JIz5
M4 zANAETE
Fig. 4 Different tertiary air arrangements
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Table 4 Operating parameters under different tertiary air arrangements
KR/ %
TiH il F1 FH2 FHA3 F 4 FHAs
e (ZSAIE) (ZS%H) (218D (ZR%EC) (Z5F®)
— WM 11.11 11. 11 11.11 11. 11 11. 11
- 22.22
ZHEM 11.11 11.11 11.11 11.11 11.11
—RIRSE TR 10. 00 10. 00 10,00 10. 00 10. 00 10. 00
ZE SRR 10. 00 7.78 ’ 7.78 7.78 7.78
A K — — 10. 00 10. 00 10. 00 10. 00
C K 15.00 15.00 15. 00 15.00 — 15. 00
D X, 4.00 — — — — —
E X 5.00 9. 00 7.78 — 15. 00
F X, 28.78 10. 00
SOFA A, — 20. 00
T 5.00 5.00
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Fig. 5 Different average parameters along the furnace height under different tertiary air arrangements
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Table 5 Calculation results of five kinds of tertiary air

arrangements ( furnace outlet parameters)

E 20 X1 2 A3 X4 HAsS
/K 1387 1365 1333 1381 1387
0, B4 % 2.37 2,36 2.91 2.62 2.58
NO, FiE i/
820 904 494 691 762
(mg + Nm™)
IR % 5.12 3.89 6.85 4.82 4.51

Li BRI, 731 Z AT B S UCRTAR R, A
PP AT RRRE  NO, ARl e s 3K 2 P Z AR
FG , — RN, KT sl o, Bk 744t
RBER TR AR BRI R (R 7 SR B RCR 22
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