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In future aviation engines, bypass ratios are going to increase, allowing 

less and less space for sound absorption materials, while lower noise 

limits are being implemented.

Acoustic liners in airplane engine

For these reasons, there is a strong interest in subwavelength solutions 

[1], i.e. materials which can absorb wavelengths much larger then their 

inner thickness

• E.g. membrane-like materials and/or vibrating element which are 

capable of being perfect absorber at very high wavelength-over-

thickness ratios

• Metamaterials which better behave in presence of a grazing flow

To better understand through novel experiments the interaction between 

grazing flows and innovative materials or metamaterials.

To develop, from this acquired knowledge, new type of materials which 

could enhance their performance in presence of a grazing flow [2].

• LDV Measurements of corrugated wall in presence of a grazing flow
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The investigated corrugated wall 

Sum of the mean vorticity and of the fluctuating vorticity when phase angle θ = π/3 and 4/3π

Measured mean horizontal velocity over a cavity. The black dashed line represent the line 

where the velocity is equal to the vortex convection velocity

Aircraft noise

Methodology

Experimental Approach

Optical techniques (LDV, PIV)

to measure directly the acoustic velocity in 

the flow-field

Modeling

• Physical (simple) models of the materials and technologies developed 

throughout the PhD program

• Numerical investigation to better isolate the acoustic and hydrodynamic 

components of aero-acoustic interactions

V = λ0(is2- is1)  * fD

fD = fs1 – fs2 

• Acoustic Measurements of Vibrating Beams
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The investigated vibrating beam

30 µm !
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