
PhD Offer : Experimental Analysis of spatial inducers cavitation instabilities

The  first  stage  of  spatial  turbopumps  (inducers),  can  be  affected  by  flow  instabilities  linked  to
cavitation,  depending on the operating point  of  the machine.  These instabilities can lead to  non-
negligible efforts which can cause significant damages to the engine.

The  proposed  PhD thesis  is  based  on  the  use  of  the  SESAME test-rig  at  Arts  et  Métiers,  Lille
(https://lmfl.cnrs.fr/les-plateformes/machines-tournantes/).  This  test  rig  makes  possible  to  study,  in
water, the flow in the inducer at real scale, in particular in cavitating conditions. It is equipped with
many measurement devices (pressure, flow, forces, etc.) This bench has the originality of having a six-
components balance mounted on the shaft which allows to characterize precisely, and dynamically, the
efforts generated by the cavitation. The test-rig can also be equipped with a transparent plexiglas pipe
allowing easy optical access to visualise internal flows in the machine. It is thus possible to present the
performance  of  inducers  in  cavitating  and  non-cavitating  conditions  and  to  relate  it  to  the  flow
dynamical behavior.  
This PhD thesis is part of the objective of ArianeGroup and CNES to determine with more precision
the behavior of inducers in cavitating conditions with a focus on instability regimes and the resulting
mechanical forces.
The PhD student will have the following objectives:
- Getting started with the SESAME test-rig and performing tests in inducers with and without cavitation
- Development of post-processing models and algorithms allowing a precise analysis of instabilities
and their structure in inducers.
-  Development  of  models  and  algorithms  allowing  the  study  of  the  forces  resulting  from  these
instabilities
- Understanding of these instabilities, their origins and the way to control them efficiently. 
Signal analysis methods implemented in recent years at Arts et Metiers (wavelet analysis and dynamic
modes decomposition), coupled with the analysis of visualizations at high temporal resolution, should
make  it  possible  to  obtain  original  information  on  the  nature  of  the  different  instability  regimes
encountered. 
From these results,  the focus will  be put  on the analyses and understanding of  the mechanisms
triggering instabilities. The hypotheses (detachments and / or reattachment of boundary layers, effects
of vortex structures developing transversely to the blades, etc.), which have been formulated in the
past, will be discussed on the basis of the new information obtained.

Job Profile
Master of Science in Fluid Mechanics, or equivalent

Excellent Master degree in mechanical engineering. Solid background in fluid mechanics. 
Strong interest for experimental activities and programming (Python), for the data processing. 
Self-motivated person with a willingness to work closely with other team members. 
The scientific language of the lab can be English, but willingness to study French is expected.

Empoyer : CNES

Cofunder : ArianeGroup

Host Laboratory : LMFL, Lille, France : https://lmfl.cnrs.fr/en/home/

PhD supervision

Antoine DAZIN (ENSAM-LMFL) : antoine.dazin@ensam.eu

Mathieu Queguineur (CNES) : Matthieu.Queguineur@cnes.fr

Application

Application with detailed CV, motivation letter (in French or English) and last transcript of records to be
sent to : antoine.dazin@ensam.eu

Starting Date : as soon as possible in 2023
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