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Mixer design for improving the injection uniformity of the reduction agent

in SCR system
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Abstract

In this paper, we propose a method to optimize the geometry and installation position of the mixer

in the selective catalytic reduction (SCR) system by computational fluid dynamic(CFD). Using the

commercial CFD software of CFD-ACE+, the flow dynamics of the flue gas was numerically analyzed

for improving the injection uniformity of the reduction agent. Numerical analysis of the mixed gas

heat flow into the upstream side of the primary SCR catalyst layer was performed when the

denitrification facility was operated. The characteristics such as the flow rate, temperature, pressure

loss and ammonia concentration of the mixed gas consisting of the flue gas and the ammonia

reducing gas were examined at the upstream of the catalyst layer of SCR. The temperature

difference on the surface of the catalyst layer is very small compared to the flow rate of the

exhaust gas, and the temperature difference caused by the reducing gas hardly occurs because the

flow rate of the reducing gas is very small. When the mixed gas is introduced into the SCR reactor,

there is a slight tendency toward one wall. When the gas passes through the catalyst layer having a

large pressure loss, the flow angle of the exhaust gas changes because the direction of the exhaust

gas changes toward a smaller flow. Based on the uniformity of the flow rate of the mixed gas

calculated at the SCR, it is judged that the position of the test port reflected in the design is proper.
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[l. Analysis boundary in FGD system
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Fig. 2. Analysis section for flue gas system
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Fig. 4. Calculation grid for CFD Analysis

[Il. Numerical analysis method
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4. Calculation algorithm
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[V. CFD results
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1. Flow line through the absorber outlet
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Fig. 6. Flow line of flue gas through absorber outlet

2. Velocity distribution at AIG inlet
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Fig. 7. Velocity distribution of
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flue gas at AIG inlet duct
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Fig. 8. Velocity distribution of flue gas at AIG outlet duct
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Fig. 9. Velocity distribution of flue gas at SCR reactor

3. Velocity distribution at AIG outlet
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Fig. 10. Concentration distribution of ammonia at AlG
outlet duct and SCR
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Fig. 11. Temperature distribution of flue gas at SCR outlet

4, Temperature distribution at SCR outlet
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5. Pressure loss at SCR analysis boundary
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Fig. 12. Pressure loss in SCR analysis section

V. Conclusions
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