
    

 

PhD Proposal: Pulsed and synthetic mixed jets for flow control. 

 

Description 

Active flow control (AFC) is stirring the scientific community for decades, leading to impressive 
demonstrations as the one carried out by Boeing with its 757 “ecoDemonstrator” whose vertical tail 
(VT) is equipped with array of actuators (see left picture below). Despite these preliminary successes, 
commercial application are still struggling to come, sign that more efforts are needed in the research 
community in improving the performance of AFC solutions. 
 

 

 
Boeing 757 “ecoDemonstrator” (left) and vertical tail model in ONERA L1 wind tunnel (right). 

 
In this context, this PhD proposal aims at exploring new control strategies relying on the two well-
known pulsed and synthetic jets, in order to achieve large-scale demonstration using a VT model or a 
flap model in wind tunnel (see right picture above). The research program will be organised as follow:   
 

- First objective of the project is to refine and test an existing actuator concept, leveraging 
previous works carried in the past two years in the laboratory. This first task will be carried out 
using a dual numerical (StarCCM+ or OpenFOAM) and experimental characterisation on a 
dedicated test bench using hot – wire anemometry or more complex optical methods. 
 

- Second objective is to use this actuator to control the flow developing past simplified 
geometries, in order to identify the most efficient control methods. Here again, dual numerical 
/ experimental approach will be used. The objective is to find the optimal operating conditions 
of the actuator concept. 
 

- Last objective of the project will consist in validating these identified operating conditions with 
a wind tunnel test campaign in large size subsonic wind tunnel (such as ONERA Lille L1) using 
either VT or flap model. 
 

Your profile 

- Master degree or equivalent. 

- Good knowledge in fluids mechanics. 

- As thesis involves a significant experimental part, competencies in mechanical design and / 

or instrumentation will be positively considered. 

- Proficiency in spoken and written English. 

- Ability to work autonomously. 



    

 

Additional information 

- Position submitted to administrative investigation and validation by French national security 

officer.  

- Location: Lille, LMFL Laboratory (https://lmfl.cnrs.fr/en/home/). 

- Starting date: October 2021 to December 2021 

 

 

Contacts 

Pierric Joseph: pierric.joseph@ensam.eu 

Jérôme Delva: jerome.delva@onera.fr 
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