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Numerical Simulation of Static Mixer Layout and Ammonia Injection
Optimization of a SCR System under Non-uniform Intake Flow Conditions

LI Yuan' ,MAO Rui' ,REN Li-ming' ,CEN Ke-fa’
(1. Rundian Energy Science and Technology Co. ,Lid. ,Zhengzhou, China, Post Code:450052; 2. State Key
Laboratory of Clean Energy Utilization, Zhejiang University , Hangzhou , China, Post Code ;310027 )

Abstract: The numerical simulation study on the static mixer layout and ammonia injection optimization
of the SCR system in a 650 MW W-flame boiler under non-uniform intake flow conditions was carried out.
Under the non-uniform intake flow conditions, the flow field of the SCR system with the normal guide
plates was analyzed,and then the static mixers were proposed for the partitioned flow field optimization.
The wide range mixers were installed in the inlet flue duct of the SCR system. The zonal mixers were in-
stalled in the downstream of the ammonia injection grid ( AIG) ,and the flue dust was divided into 3 sec-
tions. After the partitioned flow field optimization ,the distributions of velocity , temperature and NOx con-
centration of the SCR system were improved dramatically,and the NH;/NO,. peek molar ratio at the en-
trance of the first catalyst layer was reduced from 1. 50 to 1. 06, but the system resistance was increased
by 177 Pa. The partitioned ammonia injection optimization was proposed to further improve the ammonia
nitrogen matching in the SCR system. After the partitioned ammonia injection optimization, the NH,/NO,.

peek molar ratio at the entrance of the first catalyst layer was reduced from 1. 06 to 0. 98. For the improve-
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ment of the SCR flow field and the reduction of the ammonia escape , the optimum solution was to combine

the partitioned flow field optimization with the partitioned ammonia injection optimization.

Key words: SCR,non-uniform intake flow,static mixer, partitioned ammonia injection ,numerical simula-

tion
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Fig. 2 Non-uniform intake flow conditions
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Fig. 4 Inlet flow field of the AIG ( the normal flow
field optimization scheme)
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Fig. 6 Influence of the static mixer on the flow field
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injection optimization scheme

R2 BEEHLSXERSH

Tab. 2 Partitioned ammonia injection parameters

at the AIG
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