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Fig.1 Physical model of the waste heat boiler
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Fig.2 Mesh division of the computational domain
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Table 2 Chemical reaction model
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Cu,S +1.50,=Cu, 0 + S0, -296. 86
Cu, 0 +S0, +0,=Cu0-CuS0, - 466. 85
Cu,S +30, +S0,=2CuS0, ~568.42
PhO +S0, +0.50,=PbS0, —402. 12
Zn0 + S0, +0.50,=7ZnS0, —125. 14
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Table 3 Flue gas composition ( volume percent )
Y%

S0, co, H,0 0, N,

35.24 0. 94 4.62 1.22 57.8
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Table 4 Boundary conditions at the velocity inlet

SMAD FiE/Nm-h! o EEE/K B /mes !
MWEA N 68 000 1723 5.1
XA 2000 443 48.5

THEDR HE T8 R AR BB D e G R s 1
HN A ZMBEN T,
1.3.3  REEmEMLALMF

BB T A5 BE T 3 O JC T RS RE I, SR
BRERE T R B TR, A DN S A A B v s S e
T SRR S0 E A VLR 3, S8 B LA S,
IS 4 5

Pl
ERER-IS ﬂ\\ﬁ'\'\‘i\‘rﬂy" %&%Dﬁu
fhine T

LTF:*E%E%
i

|
MRAH

FEEE AR
B3 AT S Moah FAE R E

Fig.3 Structure and boundary description

of the radiation section
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Table 6 Comparison of outlet temperature
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Table 7 Orthogonal experimental design for

different inlet dimensions
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Fig.8 Temperature contours at the central plane

between the front wall and the baffle for each case
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locations with varying seamless baffle lengths
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Table 8 Mixed simulation results of seamless and

slotted baffle structures under the optimal inlet size

TCEEPIHR PAARAT 0. 1 m Abde FEAURE O. 1 m 4 TURMAb SRR

KE/m  SREE/K  EESAEE/K EAREE/K
0.0 1337 1345 1333
2.0 1413 1445 1266
2.5 1411 1441 1269
3.0 1409 1 446 1258
3.5 1422 1452 1260
4.0 1389 1454 1225
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Fig.17 Temperature comparison at the cross-section 0. 1 m in front of the baffle for each case
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Research on the high-temperature corrosion mechanisms and simulation optimization
of the waste heat boiler in copper flash smelting furnaces
ZHANG Jiayuan', CHEN Zhuo', LUO Xiaogian', WANG Guozhen®, DING Yangdong®,
HE Yuchun', WAN Xingbang'
(1. School of Energy Science and Engineering, Central South University, Changsha 410083, China;
2. Guixi Smelter, Jiangxi Copper Corporation Limited, Guixi 335424, China)

Abstract: High-temperature corrosion in the waste heat boiler (WHB) of a copper flash smelting furnace frequently
occurs in the ceiling area between the front wall of the radiation section and the baffle, which has consistently
constrained the safe and efficient operation of the WHB. This study aims to mitigate high-temperature corrosion and
avoid localized overheating of the water-cooled walls by constructing a three-dimensional model of the radiation
section, investigating the flow and heat transfer characteristics of the flue gas, and conducting structural
optimization of the boiler to reduce corrosion issues. The results reveal that flue gas impingement on the ceiling is
the primary cause of high-temperature corrosion in the radiation section. Increasing the inlet size of the boiler and
adjusting the structure and position of the baffle can effectively reduce ceiling corrosion by controlling the flue gas
velocity and temperature. In contrast, variations in the parameters of the air for sulfation injection exert negligible
influence on the flue gas temperature field. Numerical simulation results were further used to optimize the boiler
inlet size and baffle configuration. After expanding the front wall inlet cross-section to 4. 1 m x4.5 m (width x
height) , the average flue gas velocity decreased by 14% , and the maximum velocity decreased by 21%.
Moreover, the distance between the corrosive temperature zone (1467 ~1531 K) and the ceiling increased by 2. 6
m. These findings demonstrate that the optimized boiler structure effectively suppresses the upward impact of flue
gas and reduces ceiling temperature, thereby mitigating corrosion.

Key words; copper smelting furnace; waste heat boiler; high-temperature corrosion; multiphysics; numerical

simulation ; flue gas impingement; boiler inlet size; baffle structure



