
 

 

OFFER INFORMATION 
 
Reference: AAM-2026-MAR-02    Lieu : 42 Avenue Gaspard Coriolis – 31057 Toulouse 
Team: AAM 
 
Contact person: 

• Thomas Marchal, tmarchal@cerfacs.fr 
 
Period: 1 year – from January 2026 
Salary: 42 K€/year (gross)   
Level of education required: PhD 
 
Keywords: Aerodynamics, Acoustics, Turbomachinery, Phase-lagged boundary conditions, High performance 
computing 
 

CERFACS 

 
Cerfacs is a private research, development, transfer and training center for modeling, simulation and high-
performance computing. Cerfacs designs, develops and proposes innovative software methods and solutions to 
meet the needs of its partners in the aeronautics, space, climate, environment and energy sectors. Cerfacs trains 
students, researchers and engineers in simulation and high-performance computing. 
Cerfacs works closely with its seven partners: Airbus, Cnes, EDF, Météo France, Onera, Safran et TotalEnergies.  
 

 
 
 
 

HOSTING TEAM - AAM 

 
The Advanced Aerodynamic & Multiphysics (AAM) team is dedicated to developing cutting-edge numerical methods, 
physical modeling, and High-Performance Computing (HPC) techniques for new Computational Fluid Dynamics (CFD) 
solvers. The work focuses on fluid dynamics simulations for aircraft, rockets, and turbomachinery, in close 
collaboration with Cerfacs partners. 
 

CONTEXT 

Simulations using phase-lagged boundary conditions in Computational Fluid Dynamics (CFD) offer an advanced and 
highly efficient approach for studying unsteady periodic flows in turbomachinery. They enable the capture of 
complex flow phenomena without running a full 360-degree transient simulation, significantly reducing 
computational cost. 

Unlike steady-state approaches such as the mixing plane method, which averages flow quantities at the interface, 
chorochronic methods explicitly preserve the temporal phase shift of flow disturbances. Wakes and pressure waves 
generated by an upstream blade row are propagated across domain interfaces and applied with the correct time 
delay to the downstream row. This effectively reconstructs the unsteady nature of the flow without resorting to an 
extremely costly full-annulus sliding mesh approach. 

 

JOB OFFER – POST-DOCTORAL  
Simulations of turbomachinery and acoustic configurations using phase-lagged 

boundary conditions in a next generation solver 
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Chorochronic methods are particularly valuable for aeroacoustic studies, which typically require an order of 
magnitude more mesh points than purely aerodynamic simulations. They provide a powerful compromise between 
physical accuracy and numerical feasibility. 

Airbus is currently leading the development of its next-generation CFD solver, CODA, in collaboration with ONERA 
and DLR. CODA is intended to replace the existing elsA and TAU solvers for industrial use in the near future. While a 
phase-lagged boundary condition formulation has recently been implemented in CODA, comprehensive validation 
against elsA is now required across a range of turbomachinery configurations.   

MISSION 
 
The postdoctoral researcher will: 

1. Execute academic and advanced CFD simulations of turbomachinery configurations using CODA. 
2. Analyze the resulting aerodynamic and aeroacoustic fields, and rigorously compare these results against 

the reference elsA solver. 
3. Evaluate the computational performance and accuracy of CODA's phase-lagged boundary condition 

implementation relative to the elsA solver. 
4. If needed, propose methodological improvements and solutions to overcome computational bottlenecks. 
5. Collaborate closely with Airbus flight physics and acoustics teams through regular technical meetings, 

ensuring that the research outcomes align with industrial needs. 
 
Beyond the physical analysis of the simulated configurations, this study aims to consolidate CODA as a robust and 
efficient tool for industrial-scale aerodynamic and aeroacoustics applications, while also contributing to the broader 
objective of reducing aviation’s environmental footprint. 
 

DESIRED PROFILE 

 

• PhD defended less than 3 years ago. 

• Abilities:  
o Capacities for analysis and synthesis 
o Innovation capacity 
o Relational qualities 
o Rigorous 
o Ability to work independently 

• Background required:  
o Numerical simulation 
o Fluid dynamics 
o Turbomachinery simulations 
o C++ and Python 
o Language: French or English 

 

WHAT WE OFFER AT CERFACS 

 

• Broad access to technology, a rich interpersonal environment, in-house skills recognized nationally and 

internationally. 

• An inclusive and equitable work environment. 

• A structure accessible to people with disabilities. 

• A complementary health insurance scheme offering excellent health care coverage in addition to social security, 

with the possibility of enrolling family members (spouse and children). 



 

 

• 6 weeks' annual leave (with the possibility of 22 extra days' leave per year linked to your choice of a 39-hour 

rather than 35-hour working week). 

• Flexible working arrangements, with the possibility of working from home up to two days a week. 

• A sustainable mobility package enables employers to pay up to a maximum of 500 euros a year to cover the 

home-to-work travel costs of staff who cycle to work. 

 

HOW TO APPLY? 

 
To apply, please send your CV and cover letter to tmarchal@cerfacs.fr, applications are open until 28/02/2026. 

See you soon at CERFACS! 


