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Effects of Biomimetic Trailing Edge Geometries upon the Aerodynamic Performance
of an LP Turbine Cascade
- POD/DMD Based Studies on the Flow Structure Modulation -
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This paper deals with PIV (Particle-Image Velocimetry) studies on the flow field around the trailing edge of a

flat-plate under the influence of pressure gradients emulating a high-lift LP (Low-Pressure) turbine cascade for

aeroengines. The final goal of this study is to clarify how and to what extent the application of bio-inspired geometries

to the airfoil trailing edge affects the aerodynamic performance of LP turbine, and the present study, employing a flat

plate with a biomimetic trailing edge, aims at detailed 2D PIV investigations of the flow filed around of the trailing

edge by use of three different laser sheet planes (x-y, y-z, x-z planes) on which the relevant 2D velocity data can be

obtained. Using POD (Proper Orthogonal Decomposition) and DMD (Dynamic Mode Decomposition), the velocity

data from the PIV are processed and the corresponding velocity field is reconstructed, which eventually provides clear

dynamic images of the flow field.
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Fig. 7 Computed flow speed contour in the test duct
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Fig. 13 Reconstructed time-series velocity fields on the y-z plane
at x=105%Cx (Base Blade).
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Fig. 14 Reconstructed time-series velocity fields on
the y-z plane at x=105%Cx (Seal Blade).
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Fig. 15 Alternating up-down flows on the y-z plane at
x=105%Cx (Seal Blade).
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Fig. 17 Two DMD modes on the x-z plane (Seal Blade).
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