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Numerical simulation and optimization of flue gas flow field and reagent
concentration field in coal fired power station SCR system

LEI Da, JIN Bao-sheng
(MOE’ s Key Lab. of Clean Coal Fired Power Generation and Combustion Technology, Southeast University, Nanjing 210096, China)

Abstract: The study that the flow field and the reagent concentration field in a coal fired power station SCR system
were optimized by calculated fluid dynamics was presented. Three component configurations—AIG/guide vanes,
AIG/guide vanes/rectifier, AIG/guide vanes/rectifier/mixer were quantitatively evaluated in five aspects-velocity
maldistribution, NH,/NO,_ molar ratio maldistribution, temperature maldistribution, pressure loss and incidence an-
gle. The results indicate that in AIG/guide vanes configuration, at the first catalyst layer inlet the vortex and the
secondary flow bring about excessive velocity maldistribution and unduly big incidence angle. The vortex and the
secondary flow can be oppressed by adding a rectifier upon the first catalyst layer. Adding a mixer after AIG can
decrease NH;/NO_ molar ratio maldistribution while keeping the flow field stable. Finally, the correctness and reli-
ability of the CFD model are demonstrated by cold flow model comparison test and feedback information from power
station site.
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Fig. 1 Outline of reactor and associated ductwork
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Table 1 Composition of flue gas and inlet parameters in variable condition
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Table 2 Performance of various configurations
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PEREZR, 4 Fhiafar <20 <5 +10 <10.00 <10.0 300
AIG ., S:Jfitk, BMCR 95 2.1 +1 25.00 73.0 170
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Fig. 3 Performance of AIG/guide vanes configuration
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Fig. 4  Performance of AIG/guide vanes/rectifier configuration
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Fig. 5 Performance of AIG/guide vanes/rectifier/mixer configuration
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Table 3 Comparison of CFD and experimental
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Fig. 6 Relative velocity contours and relative concentration contours at the catalyst layer inlet
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