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Numerical simulation and structural optimization of SCR denitrification

process of sintering gas

HUANG Dewei, YIN Xiaochun, HAI Kun, DING Huaiping, GAO Cheng, LIU Longjian
(School of physics, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu , China )

Abstract: In order to reduce the emission of NO, and other harmful gases in the process of iron ore sintering and solve the
problem of low denitrification efficiency of SCR reactor in a steel mill,a Fluent software is used to numerically simulate the
flow field and denitrification reaction process in the SCR reactor,the flow and uniformity of the gas flow in the reactor,the
mixing degree of denitrification ammonia and NO, ,and the denitrification efficiency are analyzed, the reasons for the low
denitrification efficiency of the SCR reactor are found out, and then the optimization scheme is designed according to the
numerical analysis results,and the finite element modeling analysis is carried out on the optimization scheme. The results
show that the optimized scheme has a significant rectification effect on the gas,which can improve the uniformity of the gas
velocity ,reduce the range of the flow dead zone above the catalytic layer and close to the reactor inside, and reduce the
relative standard deviation of the flow velocity from 29.8% to 7.14% . The uniformity of ammonia gas entering the
denitrification tower above the first layer catalyst is improved, and the standard deviation of the ammonia nitrogen
concentration ratio is reduced from 22. 3% to 4. 7% ,and the NO removal efficiency is increased from 48% to 73% ,which
met the requirements of the national emission standard.
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Table 1 Inlet parameters of sintering flue gas

PRBLF AL AR FARES AR AES
PR/ (m'-h7h) R/ (m'-hTh)  REE/K /K

350 000 2 650 665 340
1.3 RHBEEIERR

RS A 7 TOLI AL, AR SR B 1Y)
A AR BE (665 K, AR AR A e A I 81 4 Mot 2
o AR T SCR MG I 3 S AR
ALY (DL/T 1418—2015) , & SCAH X b v M 22
(RSD) ,

NOINE IR S EZ0 D
Xo

x 100%

Ogrsp =

(4)
K o AHRIARUEN 22, % 5 X; D95 0 9N
A X N TA DN R BRCE I ME; N O
Wi,

R Ty A T A BT B AR B )
(DL/T 5480—2013) , 55— JZMEAT_E i A0 <o A
TR 2 FioR,

®2 BTIEMNERR

Table 2 Current evaluation index
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before optimization
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Fig. 3 Numerical simulation of the first layer catalyst

inlet before optimization
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Table 3 Comparison between the simulated data and

the experimental data
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