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Research on burner deviation for mitigating high-temperature corrosion and
particle erosion in opposed wall combustion boiler
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Abstract: To effectively alleviate the high-temperature corrosion of the water-cooled walls on both sides of the
opposed wall combustion of a 660 MW unit’s boiler and the erosion caused by coal particle impingement, a solution
was proposed to deflect the swirl burners near the side walls by 3.5<towards the center of the furnace. This solution
was based on an understanding of the causes and mechanisms of high-temperature corrosion and considering the
on-site equipment conditions. Numerical simulations were conducted to analyze the combustion in the boiler before
and after the burner deflection. A comparative analysis was performed on the changes in temperature distribution,
velocity field, concentration field, and particle trajectories resulting from the burner angle deflection. The proposed
solution was also implemented in practical engineering. The results of the numerical simulations and engineering
application demonstrated that after deflecting the burner angles, the airflow inside the furnace concentrated towards
the center, resulting in a reduction of coal particle impingement near the side walls and mitigating erosion.
Additionally, the temperature near the side walls decreased, leading to a decrease in reducing atmosphere and a
reduced risk of high-temperature corrosion. The combustion efficiency of the boiler remained unaffected. The
findings of this study can serve as a reference for preventing and managing high-temperature corrosion and water-
cooled wall erosion in boilers of similar types.
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Fig.1 High temperature corrosion of side wall water wall
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Fig.2 Schematic diagram of boiler combustion equipment
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Fig.3 Velocity cloud diagram of boiler furnace centre
section before and after burner deflection
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lower, middle and upper burner centres of the boiler

.

d) A7 ) 55
%3505

i /K
1300
1200
1100
1000
900
800
700
600
500

a) 72 i c) A1 Ml b
i % Hil i % Hif

B 6 £AMMEHHLEE RS %
Fig.6 Temperature field distribution near the left
and right walls

3.2.3 i AT Sm a5 I 5 o 75 kb

E7 8N, e EEBRS 0 CO A
NE B BT AT, RS R T R AR
Wa AP P PRI SR A S 78 TR S R IR IR A AE
B ER B A A R 5 CO, 2 JE CO R
I3 BURE BRI

P 8 A AT NS FRIL CO AR B A . 1
Bl 8 nTLAE H: Abeds it o, TEBRIeaAn i X3
P 5% 3T B TR X 3K CO AR 23 H i A T
s A ICHISE XA R A e 2 Ja IR
X3k CO R Bt . 3% 3 BRI BR LS 55 i
g, SRR SR AR BRI 5 G o ORI 2 VA IR 2

b) /] 5%
fhi §63.5° /&




371

PR S RGeS i DO R I B b el T SRR R AR B T 195

DCRIR PR (HR % XA BAR,  mil
JEPRFEMAL N . SR, F MR BE s e, T
DL B AR M S50t B 3 S U AR B, A R i
I JRAE AR 5| v LS o

AR5 B %
0.35
0.30

10.26

0.22
0.18
0.14

A5 BU%
0.35
0.30

1026

0.22
0.18
0.14
0.10
0.06
0.02

b) 1 #%3.5°)

7 8P B BRI HOEIE CO MRS HN
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