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Related paper: “Reducing aerofoil–turbulence interaction noise through chordwise-varying porosity”, JFM (2021)

Modelling chordwise-varying porosity to 
reduce aerofoil-turbulence interaction noise



2D Helmholtz:

Impedance condition:
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Mathematical Model

scattered field

incident field

variable porosity parameter



3

Numerical Method

Idea: Separation of variables in elliptic coordinates:

Collocation yields a linear system for the unknown coefficients.



Experimental Measurement of Permeability

Flow resistance Porosity parameter



Convergence
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Bio-inspired Results I
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Bio-inspired Results II



Monotonic Distributions



Monotonic Distributions



Monotonic Distributions
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Conclusion

 Measured distributions from two species – owls and common buzzard - and 
matched their chordwise-varying air flow.

 Plate with a porosity mimicking the owl produces much less noise, both for trailing 
and leading edges.

 For low frequencies, monotonic variation from porous trailing edge to 
impermeable leading edge can be more acoustically beneficial than plate with 
constant trailing-edge porosity.

 Varying porosity to induce a destructively interfering acoustic field has the 
potential to benefit both acoustics and aerodynamics.
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