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Profil et compétences recherchées  

Master recherche et/ou diplôme d’ingénieur  

Spécificités souhaitées : Formation en acoustique, physique, ou mathématiques appliquées, notions en 
traitement du signal, estimation et/ou optimisation (extraction d'informations), et goût pour la modélisation 
physique (acoustique et propagation) 

Présentation du projet doctoral, contexte et objectif 

In the context of aircraft noise reduction, localization methods aim at identifying and quantifying the different 
noise sources (jet, fan, wing, etc.). Aircraft engines are the main community noise source around airports. 
Furthermore the current developments of aircraft engine architecture towards high dilution rates tend to make 
fan noise even more predominant. Its experimental characterization is based on localization methods. Two 
different approaches can be applied in case of in-duct propagation: (i) the localization and quantification of 
noise sources by beamforming, taking into account their rotation [1], or (ii) the modal characterization of the 
acoustic field by deconvolution methods [2,3]. Both approaches use internal wall-mounted measurements. 
The reduced space available on real engines induces installation difficulties when the number of microphones 
increases. Thus, the use of external measurements appears as a relevant alternative. At ONERA, S. Léwy [4] 
first estimated modes amplitudes from an external antenna, assuming that the whole acoustic power inside 
the duct is retrieved outside. Nevertheless, reflexions occur at the end of the duct and a good knowledge of 
the propagation function between modes and microphones is needed to accurately estimate the sources. For 
instance, cut-off modes, confined inside the duct, will obviously not be retrieved by external measurements; 
however their impact in term of noise pollution is limited.  

The aim of this PhD project, which is part of the CleanSky2 project ADEC, is to evaluate the feasibility of in-
duct aeroacoustic sources characterization by means of external measurements, taking into account the 
complex acoustic waves propagation from the inside to the outside of the duct. First, a simplified configuration 
will be considered: finite rigid cylindrical duct with constant section, without flow, in order to assess the 
feasibility, determine the limitations, identify the hard points and quantify the method. It will also be necessary 
to ascertain if the modal content of the internal acoustic field can be directly evaluated by external 
measurements or if it is necessary to characterize the acoustic field at the outlet of the duct, as an 
intermediate step. The estimation methodology has to be developed. To do so, the student will lean on 
bibliography, ONERA’s expertise (numerical simulation, external localization and deconvolution methods) as 
well as DAAA test bench facilities. Measurements using the test bench represented below will be proceed in 
the DAAA anechoic chamber, in order to deeply understand the propagation phenomenon, evaluate the 
method and assess the antennae validity. Then, configurations with increased complexity (flow, annular duct, 
etc.) will be studied. 
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