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Locally vs non-locally liner
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Modeling the perforate sheet impedance
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Modeling the porous material
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Dimensions

Transmission conditions

Convected Helmholtz equation

Wave equation(s) and boundary conditions and radial modes

Separation of variable 

Fan noise

Outgoing waves



Mode calculation via Chebyshev interpolation
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Chebyshev interpolation

Computed eigenvalues are checked via dispersion equation
MAPLE with arbitrary 

precision arithmetic



Mode Matching Method
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Scattering system

Mode matching at S1 and S2

Mode expansion

Test function

Axial velocity



Transmission Loss for automative dissipative silencers (plane wave)
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Surface wave mode



Transmission Loss in a higly multimodal context
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Transmission Loss 

Incident field 



Transmission Loss, M=-0.5
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Comparison with DDOF liner (Snecma)
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Comparison with Actran (DDOF liner)



Comparison with DDOF liner (Snecma)
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Conclusions
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A parametric study that includes the most influential parameters, i.e.

 the resistivity of the foam and

 the resistance of the perforated sheet,

has been conducted in order to determine the optimal liner that maximizes the sound

transmission losses. It is found that a large variety of porous liners are expected to

produce similar performances as long as the airflow resistivity of the porous material is

chosen sufficiently high (above 50000 Rayls/m) and the dimensionless resistance of the

perforated plate should chosen be around the unity.

Comparisons with existing DDOF locally reacting acoustic liners show that, though

performances are comparable, the presence of the metal foam has the potential to further

reduce fan noise especially in the low frequency part of the spectrum, typically below 500

Hz. It would be interesting for future research to conduct real-scale experiments.


