
Post-doctoral position of 24 months in Experimental Fluid Mechanics :
Experimental analysis of the flow over an oscillating airfoil and its

acoustic radiation (AEROAC project)

Context

There are many applications where it is important to predict the broadband noise radi-
ated by an airfoil, either in air (fan, turbofan aeroengines, wind turbines) or in water (marine
propellers, hydrokinetic turbines). The goal of the AEROAC project is to characterize exper-
imentally the broadband airfoil noise in static (fixed angle of attack) and dynamic (oscillating
airfoil) configurations. We are interested both in noise generation mechanisms at low inci-
dence (trailing edge noise and turbulent inflow noise) and at larger incidence (separation and
stall noise).

In the framework of this project, we will characterized the cyclic variations of trailing
edge noise and dynamic stall noise in a controlled environment using an original experimen-
tal setup, made of an airfoil in forced oscillating motion. This setup will be installed first
in the IMSIA wind tunnel to perform aerodynamic studies (see Figure 1): force measure-
ment with a 6-component force and torque sensor, low frequency (≈ 200Hz) wall pressure
measurement using a pressure scanner, flow visualization around the airfoil using a PIV sys-
tem. Then, the setup will be installed in the LMFA anechoic chamber to realize coupled
aerodynamic and acoustic measurement (see Figure 2): high frequency (> 10 kHz) wall
pressure measurement using remote microphone probes, far-field acoustic pressure using a
microphone array.

The originality of this experimental database is to characterize in a detailed way the flow
around the airfoil and the airfoil noise radiated in dynamic configurations. It will be useful
to better understand the physical mechanisms responsible for the noise on the one hand, and
to test the models proposed in the literature on the other hand.

Objectives

The objectives of this post-doctoral position are:

• to finalize the design of the experimental setup and to realize the aerodynamic and
acoustic measurements in the IMSIA and LMFA wind tunnels;

• to analyze the influence of various parameters (Reynolds number, inflow turbulent
rate, confinement effects) on separation and stall phenomenons in static and dynamic
configurations, and to propose an adjustment method to compare measurements from
the two facilities;

• to compare the far-field acoustic pressure calculated using analytical models (Amiet,
Howe) and/or hybrid numerical methods (based on Code Saturne simulations) devel-
oped in the lab to the measurements.



Figure 1: (a) Dynamic stall measurement in the IMSIA return wind tunnel, (b) Ahmed body
installed on a rotation platform with a 6-component force and torque sensor, and (c) airfoil
with embedded 32-track pressure scanner.

Figure 2: (a) General view of the LMFA anechoic chamber (10m x 9m x 8m), (b) instru-
mented airfoil on a rotating platform, and (c) array measurement of airfoil noise.

Practical information

• Profile: the candidate must hold a PhD degree in Fluid Mechanics or Acoustics, with
a strong interest in experimental works and some experience in signal processing.

• Supervision : Benjamin Cotté and Romain Monchaux from IMSIA at ENSTA Paris-
Tech (https://www.imsia.cnrs.fr/).

• Duration and location: funding for 24 months starting in Spring 2019. The work will
take place at ENSTA ParisTech in Palaiseau (20 km south of Paris), with several short
stays in Lyon.

• Salary: minimum gross salary of 2600 euros per months depending on the applicant’s
experience.

• To apply: send a detailed CV with a list of publications, a short cover letter and a list
of references to benjamin.cotte@ensta.fr and romain.monchaux@ensta.fr.
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