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model of a similar type as in the trailing edge models of Afsar, Goldstein & Leib.
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Natural noise reduction mechanisms appear in the natural world, one example
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being stealth hunting owls which have natural noise reduction features

The canonical leading-edge problem
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The type of problem we are concerned with is one where nonhomogeneous turbulence in a jet flow interacts with a flat plate positioned
parallel to the level curves of the jet mean flow. The scenario is depicted in
the schematic below in Fig. 1.
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also shown are the lines from which data was extracted. 2. Corrugated plate of sin(wx), w=0.5, (WP w=0.5).

3. Corrugated plate of sin(wx), w=1 (WP w=0.5). 4. Plate corrugated on bottom only, sin(wx), w=0.5 (WB
w=0.5). 5. Corrugated on top only, sin(wx), w=0.5 (WT w=0.5)

Figure 1 Schematic showing noise production when a jet impinges on a flat plate.

For the streamwise corrugation cases the dimensions were based on the flat
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Figure 1: Image showing leading edge
location relative to the nozzle’s lower lip,
also shown are the lines from which data
was extracted. Mesh created on Pointwise
and Flow solved using STARCCM+.

When the aspect ratio, width to height, of the nozzle is sufficiently high, the jet
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The schematic in Fig. 4 shows the structure of the surface corrugation
in the streamwise direction. The peak of the surface near the leading
edge will always increase the TKE owing the reduced effective distance
between the jet measured from the lower lip like to the surface of the
plate.

Figure 4: Schematic of the structure of the streamwise surface corrugation showing the
increased standoff distance when the peak is near the leading edge.

Conclusions
•
•

Surface corrugations can result in an increase in turbulence kinetic energy when the local curvature of the surface closest to the leading edge is
positive (i.e. convex or, concave down).
Assuming that the low frequency structure of the propagation of sound (determined by the Wiener- Hopf technique) after interacting with a wavy
surface is similar to the flat plate solution at lowest order, the sound will be proportional to the turbulence kinetic energy. The type of configuration
shown in Figure 3 is therefore likely to result in an increase in radiated sound.

Figure 2 Clockwise from top left: 1. Image showing leading edge location relative to the nozzle’s lower lip,
also shown are the lines from which data was extracted. 2. Corrugated plate of sin(wx), w=0.5, (WP w=0.5).

3. Corrugated plate of sin(wx), w=1 (WP w=0.5). 4. Plate corrugated on bottom only, sin(wx), w=0.5 (WB
w=0.5). 5. Corrugated on top only, sin(wx), w=0.5 (WT w=0.5)
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