
6th European Conference on Computational Mechanics (ECCM 6) 

7th European Conference on Computational Fluid Dynamics (ECFD 7) 

11 – 15 June 2018, Glasgow, UK 

 

 

 

Manufacturability and Acoustic Performance of Quarter-Wave Systems 

with different configurations 

 
C. Argerich Martin

1
*, R. Ibanez Pinillo

2
 ,A.Barasinksi

1
, E.Abisset-Chavanne

2
, 

F.Chinesta
3
 

1
 Institute de Recherche de Génie Civil et Mécanique, Ecole Centrale de Nantes 1 rue de la Noe, BP 

92101, F-44321 Nantes cedex 3, France
2
 clara.argerich-martin, anais.barasinski@ec-nantes.fr 

 

2 ICI, Ecole Centrale de Nantes ruben.ibanez-pinillo, Emmanuelle.abisset-chavanne @ec-nantes.fr 

 

3 ESI Chair at ENSAM ParisTech, Francisco.chinesta@ensam.eu 

 

*Correspondance: clara.argerich-martin@ec-nantes.fr 

 

 

Key Words: Quarter-wave Resonators, Fractal Generation, Cantor Set 

 
 

One of the simplest and most common acoustic devices is the quarter-wave resonator. An 

adaptive-passive device shaped as a tube able to attenuate a frequency out of a range. This 

type of resonator is very attractive because it does not inject acoustic power in the system to 

reduce noise and because it is easy to manufacture. This device is widely used in many 

applications such as noise reduction in engine exhaust noise. Depending on the geometry of 

this device, diameter and length of the pipe, the value of this frequency (natural or resonance 

frequency) will change. So having a system containing all possible geometries will 

theoretically attenuate all frequencies. The aim of this work is to provide different 

configurations of systems formed by quarter-wave resonators in order to establish the acoustic 

performance of them. A variable that will also be considered is the manufacturability of each 

configuration.  

All the resonator configurations proposed in this work sprout from the same idea: a perforated 

plate where each hole is a quarter-wave resonator. A ‘random forest’ where all holes have 

different length randomly assigned is the first configuration to study. Afterwards a fractal 

configuration following a Cantor Set generation is proposed; holes are geometrically related 

to each other through the fractal dimension. The distribution of the holes along rows will also 

take a place in our study. We will observe different configurations regarding rows placed 

following a quincunx alignment.  Then, a comparison regarding manufacturability and 

acoustic performance will be studied.  
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