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Fig. 2 Flow field of expansion section at economizer outlet before retrofit (top view)
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Fig. 3 Flue gas velocity distribution at the ammonia injection Fig. 4 Flue gas velocity distribution at the first catalyst inlet
area before retrofit (top view) before retrofit (top view)
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Fig. 5 Flue gas velocity distribution at the reactor outlet before Fig. 6 Ammonia concentration distribution at the first catalyst
retrofit (top view) inlet before retrofit (top view)
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Fig. 7  Ammonia streamlines before retrofit
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Fig. 9  Flow field of the expansion section at the economizer outlet after optimization (top view)
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Fig. 10 Flue gas velocity distribution at the ammonia injection Fig. 11 Flue gas velocity distribution at the first catalyst inlet

area after optimization (top view) after optimization (top view)
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Table 1 Comparison between simulation results before retrofit and after optimization
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Fig. 12 Flue gas velocity distribution at the reactor outlet after ~ Fig. 13 Ammonia concentration distributioh ‘at the first catalyst
optimization (top view) inlet after optimization (top-view)
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Flow field optimization of SCR DeNQO, project for ultra-low emission
retrofit

YE Xinglian 2, YANG Ding 2, GUO Jun !, LIU Dongdong '*, SU Yinbiao !, AN Xizhong 2

1. Fujian Longking Co. Ltd., Longyan 364000, China
2. School of Metallurgy, Northeastern University, Shenyang 110819, China

Abstract Flow field in the flue gas denitrification reactor of a 400 MW unit in a coal-fired power plant was
diagnosed by numerical simulation. Possible reasons were detailed for the current issues such as low denitrification
efficiency, dust deposition in ducts as well as abrasion of air preheaters. Then the flow filed of denitrification reactor
could be optimized and the results demonstrated that installing guide plates in the horizontal expansion section at
the economizer outlet could eliminate the large-scale eddies in the duct, which was beneficial to reduce the dust
deposition in the duct and uniformly distribute the flue gas velocity profile in the AIG area. After changing the
original ammonia-nitrogen mixer into AIG + disk mixer type, the ammonia-nitrogen mixing effect was enhanced, and
the distribution uniformity of the ammonia concentration in the first catalyst layer inlet can be improved remarkably,
which can improve the denitrification efficiency and reduce the ammonia escape rate. Installing guide plates
upsiream the air preheater could improve the uniformity of flue gas velocity distribution, which was helpful to solve
the problem of air preheater abrasion. By optimizing the flow field, the efficiency of the denitrificatiéon reactor can be

improved, and the dust deposition in the duct and the abrasion of the air preheater can be reduced'and eliminated.

Key words SCR DeNOy; efficiency improving retrofit; numerical simulation; \velocity distribution; ammonia

concentration distribution; flow field optimization





