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Abstract : The flow pattern at the inlet of the catalyst layer in a selective catalytic reduction (SCR) system is one of the key
parameters influencing the performance of the denitrification process. In the curved diffusing parts between the ammonia
injection grids and the catalyst layers, guide vanes are installed to improve flow uniformity. In the present study, a numerical
simulation has been performed to investigate the effect of the geometrical configuration of the guide vanes on the aerodynamic
characteristics of a denitrification facility. This application has been made to the existing SCR process in a large-scaled coal-fired
power plant. The flow domain to be solved covers the whole region of the flow passages from the exit of the ammonia injection
gun to the exit of the catalyst layers. ANSYS-Fluent was used to calculate the three-dimensional steady viscous flow fields with
the proper turbulence model fitted to the flow characteristics. The root mean square of velocity and the pressure drop inside the
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flow passages were chosen as the key performance parameters. Four types of guides vanes were proposed to improve the flow
quality compared to the current configuration. The numerical results showed that the type 4 configuration was the most effective

at improving the aerodynamic performance in terms of flow uniformity and pressure loss.
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Figure 1. Definition sketch of the flow fields in SCR system
(Ref[11]).

Table 1. Flow and geometric conditions (Ref.[11])

Descriptions Value Unit
Mean velocity 15.56 m/s
Temperature 640 K
Density 0.552 kg/m?
Mass flowrate 384.6 kg/s
(a) 3.2 m
(b) 11.8 m
Dimension (c) 14 m
(d) 13.5 m
(e) 5.75 m
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Figure 3. Geometric configuration of curved-diffusing parts.

Figure 4. Computational grids of the entire flow field for type 1.
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Table 2. Geometric data
Type 1 2 3 4 Unit
Center point (z,y,) (34,0 (223,0) (260,450) (250,100) mm
Inclined angle (6) 10 10 20 15 °
Vane radius (7;) 300~575 300~686 533~3200 600 mm
Pitch (s;) 592~1420 610~1484 983 885 mm
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Figure 5. Comparison of velocity distribution around the curved-diffusing parts at the mid-span.
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Table 3. Comparison of overall aerodynamic performances

Performance Type type 1 type 2 type 3 type 4 Unit

Vrms 36.22 33.44 27.90 25.35 %

APl 92 78 78 76 Pa

AP2 443 441 437 434 Pa

APtotal 535 519 515 510 Pa
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