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Numerical simulation study on reducing high temperature corrosion in furnace by adjusting

internal and external secondary air and taking closing-to-wall air
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Abstract: In a research on a 650 MW supercritical boiler, taking closing-to-wall air distribution scheme and distribution
ratio of internal and external secondary air as variables, a proposed solution to high-temperature corrosion is adjusting air
distribution proportion of closing-to-wall air and internal/external secondary air. According to the research results, the
variation trends of CO volume fractions near the wall obtained by simulation and test were convergent, while the
mathematical model was more accurate. When the ratios of secondary air in furnaces on two sides were adjusted to 0.22 and
0.32, their influence on CO distribution near the wall was minor, while the unburned carbon in fly ash and NO, mass
concentration at the furnace outlet showed a slight fluctuation with the adjustment of the ratio. When the ratio reached 0.37,
the accumulation area and volume fraction of CO reduced dramatically, while the mass concentration of NO, at the furnace
outlet had a further increase. To alleviate high-temperature corrosion, judgment should be made in line with the actual
situation of furnace reconstruction projects.
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Fig.1 Structure of an AireJet burner with low NO, emission

x1 BEERSH

Tab.1 Coal analysis
JiH il
M,
Tl 53 47/% o(V,
(

A
(C,
(H,
0,
N,

= =

17.40
36.96
) 8.90

) 58.44
) 3.71

B 10.16
)

)

g

g

g

g

TEE % o
( 1.01
0.38

&7 K Q. /(M kg™ 22.26

R T AR G A 8 ok M SR S PR A A T
e R A S VK R AR 5 0 3 A S ol Ao
P EE (R 58 R DX, BORE A TR A 2 )2,
Hrh T R A Ar i 26 m, F 27K P45 5 31
mo 72 AR AR A WA 3RS B2 RS
WA . SR L, LR B E 2 IR

P PRI
//

//
gt E e o
-

g

g

s,
!

=
b

R

==
=5
3

E2 MaiBERE
Fig.2 Positions of measurement points
I3 BIAE 5 4 650 MW (58 4P o K i 42 25 K
(BMCR) ) ,488 MW D & 325 MW 1 faf I {328 fit ]
15 0 B AR A a0 o I et A v S N R XIS
S B TR SRR BR AR AL B J , 5R ] Optima 7



- 30 - e BR

% 42 £

A 85 2 A3 BT A3 5 €O, 0,, H,S 3 Fh A 1 {4
XK B I (]2 G TF 2 min, 2500 S A SE PR

10 A Ay I A B] B P B SRS IR FR 435, I3
gE LR 2—4,

Fz2 650 MW MIENEEE RS A 4 ik 45 R

Tab.2 Composition of the closing-to-wall flue gas in a 650 MW boiler %
S i) ik Wi
Ihbeas )= SgE|
mfL1 L2 AL 3 mfL1 L2 AL 3
¢(0,) 1.300 0 0.000 0 0.900 0 0.000 0 0.000 0 0.400 0
+ (CO) 10.970 0 10.980 0 6.0100 9.8400 10.760 0 7.1400
o(H,S) 0.0311 0.0250 0.015 8 0.030 1 0.024 2 0.024 2
©(0,) 0.800 0 0.000 0 — 0.900 0 0.000 0 0.500 0
T ¢(CO) 9.6200 10.890 0 — 3.2300 10.900 0 8.750 0
o(H,S) 0.0310 0.026 8 — 0.008 6 0.0194 0.0253
R3 488 MW MUIENEBER S A Mk 45 R
Tab.3 Composition of the closing-to-wall flue gas in a 488 MW boiler %
S i) ki i)
Ihbeas )= SgE|
mfL1 L2 AL 3 mfL1 L2 ML 3
¢(0,) 0.700 0 0.3000 0.000 0 0.100 0 0.100 0 0.200 0
+ ¢(CO) 10.840 0 10.850 0 7.8300 9.8200 8.5400 6.460 0
o(H,S) 0.034 3 0.029 4 0.023 7 0.0377 0.0233 0.0225
¢(0,) 0.000 0 — — 0.100 0 0.1000 1.000 0
T ¢(CO) 10.850 0 — — 10.680 0 10.690 0 1.000 0
o(H,S) 0.0333 — — 0.020 8 0.037 6 —
R4 325 MW MU IEBER S A MK 45 R
Tab. 4 Composition of the closing-to-wall flue gas in a 325 MW boiler %
ki B Al W)
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mfL1 L2 AL 3 mfL1 L2 WAL 3
¢(0,) 0.3000 0.200 0 0.200 0 0.1000 0.1000 0.100 0
+ ¢(CO) 6.770 0 9.5400 6.8300 7.1700 8.1100 4.6700
o(H,S) 0.0389 0.050 1 0.023 5 0.0412 0.037 8 0.020 7
¢(0,) 0.1000 — — 0.200 0 0.000 0 0.000 0
T ¢(CO) 9.9700 — — 5.5900 10.170 0 9.560 0
o(H,S) 0.044 8 — — 0.023 5 0.042 4 0.038 7
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Tab.5 Boundary condition of the inlet

EA TREK i (kges™)
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Tab. 6 Working condition of the integrated scheme
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Tab.7 Closing-to-wall air distribution (working condition 1)

. % E{j WS

T8 1 2 3
W% 11,2 R/ (m - s7") 30 20 30 35
M5 F1 3 XUE/ (m-s™) 35 20 30 35
5% 11 4,5 K/ (m - s7") 35 20 25 30
M5 F 6 XU/ (m-s™) 35 25 30 35
M3 17,8 AU/ (m - s7") 30 30 35 35
T B AL /%% 3.47 2.80 3.33 3.73
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Tab.8 Closing-to-wall air distribution (working condition 2)

.- e EE LI WES
T8 I 2 3
W T 1,2 XU /(m 7)) 30 30 30 35
W% 11 3 R/ (m-s7") 35 30 30 35
W5 11 4,5 K/ (m-s™") 35 15 25 35
5% 116 K/ (m-s™) 35 30 25 30
5 11 7,8 XU /(m + 7 30 10 30 30
I % JXLER /%% 3.47 227 3.00 3.53
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Tab. 9 Closing-to-wall air distribution (working condition 3)

i Xt Hg [T S

T 1 2 3
IEET 1,2 K/ (m-s™) 30 30 30 35
55 11 3 K/ (m -s7!) 35 30 35 35
I 11 4,5 X3/ (m-s7) 35 20 30 25
W5 17 6 JXGH/ (m-s7") 35 30 30 35
ME 1T 7,8 XU /(m +s7!) 30 0 25 25
IEE XL /% 3.47 2.13 3.13 3.20
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Fig. 11 CO volume fraction distribution contour on section P

under various air distributions (working condition 3)
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