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Effect of Vane Angle of Swirl Type Mixer on Flow Mixing and Pressure Drop

in Marine Selective Catalytic Reduction Systems
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Abstract: A swirl type mixer was developed to improve the flow mixing performance of a marine selective catalytic reduction
system. In this study, the swirl type mixer and a multi-staged swirl type mixer, in which the angle of the vanes at each stage
is controllable were considered to provide the optimal region of angles for the mixers. The effects of the vane angles in both
mixers on the uniformity index and pressure drop were investigated using a computational fluid dynamics simulation. In the
swirl type mixer, the optimal conditions for the flow mixing performance were observed at vane angles from 30 to 60 degrees
when vane angles could be adjusted between 10 to 80 degrees, however, the pressure drop increased continually with increas-
ing vane angle of the mixer. On the other hand, control of the individual staged angles of the multi-staged mixer showed that
it is possible to keep enhancing flow mixing performance while reducing the pressure drop.
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Table 1: Computational conditions with different swirl configurations

Case Mixer Vane angle [°] Vane length
1 w/o - -
2-0 30 La = Ly/sin30
3-0 45 L. = Ly/sind5
4-0 single 60 La = Ly/sin60
2 staged 30 La = Lp
3 45 La = Ly
4 60 La = L
5 30-45-30 La = Ly
6 multi 60-45-30 La = Lo
7 staged 30-45-60 La = Lp
8 60-45-60 La = Ly
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