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RESUMEN PROYECTO/PROJECT SUMMARY (Máximo 3.000 palabras) 

Transportation noise has become a major concern for residents in urban environments, 

giving rise to stacked legislation at various levels. Current noise reduction technologies 

do not seem to be sufficient to achieve the targeted reduction. Noise abatement classical 

materials provide significant noise attenuation at high frequencies but also add additional 

weight. Active technologies are mainly applied to downscaled models components and 

have a moderate technology readiness level. To avoid the introduction of massive 

components and to improve performance, especially in the low frequency range, layouts 

of micro-slits or micro-perforated panels have been investigated. Despite their 

advantages, Micro-Perforate based solutions are still moderate for real problems. 

Knowledge about their acoustic behavior for problems in the transportation industry is 

ongoing research and the broadband absorption of finite-thin partitions is still unsolved.  

As a natural continuation of previous research, we propose to investigate thin 

metaporous layers able to absorb flow-induced sound over a broad frequency band, 

especially in the low-frequency domain without requiring increasing area or added 

weight. Research on the topic of Acoustic Metamaterials (AM) has expanded very rapidly. 

They can now be used to control acoustic wave propagation in unprecedented ways 

overcoming the well-known limitation performance of conventional materials. It can be 

accomplished by embedding subwavelength-scaled microstructures, fabricated from 

ordinary materials, into a background medium. The simplest and most widely used are 

small, resonant elements (often called inclusions) such as Helmholtz resonators, resonant 

scatterers, and elastic membranes. Even though each individual element is small, the 

contribution of many elements leads to a large net effect. In particular, a repeated 

structure leads to a pronounced overall response over specific frequency bands. At some 

frequencies, the response of the dynamic inclusions can be large and out of phase with 

the incident acoustic wave. In such a case, an acceptable interpretation of the response of 

the acoustic metamaterial is that the background medium contains homogeneous 

inclusions whose effective material properties are negative. 

The project outcomes would allow practical selection of the meta-material architecture 

that best suits specific applications such as reduction of airframe and propulsion noise, 

attenuation of low-frequency industrial noise sources using meta-cages and the design of 

quiet air-conditioning and ventilating systems. In these regards, the expected outcomes of 

the project are far beyond the design of optimised liners for transportation systems. The 

project also addresses an important challenge met on a recurrent basis in the strategic 

axis of unmanned vehicles for either aerial or submarine applications: to reduce their 

acoustic signature without degrading their aerodynamic stability and without added 

weight penalty. 

 

 


