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Professional Background

2010 – ... Senior Researcher at CERFACS
→ Multi-physic and multi-component simulations
• Conjugate heat transfer in gas turbine components with LES
• LES of turbomachinery stages
• LES of combustion chamber/turbine interactions
→ Software development
• TurboAVBP : extension of AVBP solver for turbomachinery simulations
• OpenPALM coupler : development, installation and test on massively parallel architectures
• Thermal solver AVTP and radiation solver PRISSMA
• Identification of coupling strategies for computations on massively parallel architectures

→ Training and formation of Ph.D. students and post-doc
→ Setting up, coordination and execution of PRACE projects
→ Setting up, coordination and execution of European and national projects

2009 – 2010 Postdoctoral fellow at Institut de Mécanique des Fluides de Toulouse in PSC Team
Advisor : Dr. Laurent Selle, IMFT (French project ANR SIGLE)
→ Eulerian models for turbulent spray combustion with polydispersity : Investigations in droplets
coalescence in a LES framework
→ Numerical investigations of combustor wall temperature effect on Flame Describing Functions
(FDFs) :
• Thermal coupling of a solid conduction solver and a reactive LES fluid code,
• Acoustic forcing of a laminar flame and determination of corresponding FDFs,
• Comparisons with experimental results.

http://www.cerfacs.fr/~duchaine


2007 – 2009 Postdoctoral fellow at CERFACS in CFD-Combustion group
Advisor : Prof. Thierry Poinsot, IMFT
→ Numerical investigations of conjugate heat transfer in gas turbines :
• Thermal coupling of a solid conduction solver and a LES fluid code,
• Researches in coupling strategies,
• Applications to gas turbine components.

→ Collaboration with Airbus on Large Eddy Simulations for heat transfer problems
• Assessment of LES in academic flows with experimental and RANS comparisons,
• CHT in an experimental model of an aero engine nacelle cooling.

2006 Automatization of a multi-physic framework for the prediction of combustion cham-
ber walls temperature. SNECMA Moteur (France)
Iterative loop based on 3D solvers : reactive multiphase flows / radiative / conduction in solid
media.

2004 – 2007 Ph.D. at CERFACS (preceded by a 7-month training period)
Advisors : Prof. Thierry Poinsot, Institut de Mécanique des Fluides de Toulouse and Dr. L.
Gicquel, CERFACS
Ph.D. funded by the European project INTELLECT-DM (contract of the FP6)
→ Multi-objective Shape Optimization on Parallel Architectures with Metamodels and Couplers.
Application to Aeronautical Combustion Chambers.
Development of a fully parallel optimization tool based on a CFD reactive RANS code :
• Researches and developments in design optimization and code coupling applied to CFD,
• Implementation of the design tool on massively parallel architectures,
• Shape optimization of a combustion chamber.

2004 – 2005 Teaching in numerical fluid dynamics for Undergraduate students for Masters Degree in ener-
getics engineering. ENSEEIHT (France)

2003 Research training (6 months) at Institut de Mécanique des Fluides et des Solides
de Strasbourg
Advisor : Prof. Pierre Comte, IMFS Strasbourg
→ Toward noise prediction of 3D turbulent jets.
• Implementation and validation of characteristic boundary conditions in a LES solver,
• Simulations of 3D compressible round jets.

Education

2017 Habilitation à Diriger des Recherches
Institut National Polytechnique de Toulouse (France)

2004 – 2007 Ph.D. in Fluid Dynamics
Institut National Polytechnique de Toulouse (France)

2003 – 2004 Mastère Spécialisé (label CGE) in Numerical Fluid Dynamics
Ecole Nationale Supérieure d’Electrotechnique, d’Electronique, d’Informatique, d’Hydraulique et
des Télécomunications (ENSEEIHT) de Toulouse (France)



2002 – 2003 Masters of Science in Mechanics and Energetics
Institut National Polytechnique de Lorraine (France)

1998 – 2003 Masters Degree in Engineering : Fluid Mechanics and Thermals
Ecole Supérieure des Sciences et Technologies de l’Ingénieur de Nancy (ESSTIN - France)

Languages and Computer skills

Languages French : Native
English : Fluent conversational and written

Computer Massively parallel computations : C3I label from GENCI (http://c3i.genci.fr)
Programming : Fortran 90, MPI-1, HTML

Activities and Interests

Reviewer Scientific Jounals : Combustion and Flame, International Journal of Numerical Methods in
Fluids, Heat and Mass Transfer, Applied Thermal Engineering, Aerospace Science and Techno-
logy, Computer and fluids, ASME
French funding agency : Agence Nationale pour la Recherche (ANR) - evaluation of research
projects

Capoeira President of the association Capoeiragem that promotes Brazilian arts (Toulouse)
Graded student entitled to give lessons

Awards

2017 Elected ASME Member 2017 / 2018
2015 Teratech/Usine Digitale - Meilleure collaboration dans la simulation numérique
2013 Most Innovative Industrial HPC End-User Application in Europe
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3. N. Gourdain, L. Gicquel, G. Staffelbach, O. Vermorel, F. Duchaine, J-F. Boussuge and T. Poinsot. High per-
formance parallel computing of flows in complex geometries - part 2 : applications, Computational Science &
Discovery 2(1) : 015004, 2009

4. F. Duchaine, A. Corpron , V. Moureau , F. Nicoud , T. Poinsot. Development and assessment of a coupled
strategy for conjugate heat transfer with Large Eddy Simulation. Application to a cooled turbine blade. Inter-
national Journal of Heat and Fluid Flow, 30(6) : 1129-1141, 2009

http://c3i.genci.fr
http://www.cerfacs.fr/~duchaine/


5. F. Duchaine, F. Boudy, D. Durox and T. Poinsot. Sensitivity analysis of transfer functions of laminar flames.
Combustion and Flame, 158(12) :2384-2394, 2011

6. D. Poitou, J. Amaya and F. Duchaine. Parallel computation for the radiative heat transfer using the DOM
in combustion applications : direction, frequency, sub-domain decomposition and hybrid methods. Numerical
Heat Transfer, Part B Fundamentals, 62-1, 2012

7. E. Collado Morata, N. Gourdain, F. Duchaine, L.Y.M. Gicquel. Effect of free-stream turbulence on high pressure
turbine blade heat transfer using structured and unstructured LES. International Journal of Heat and Mass
Transfer, 55(21-22) :5754-5768, 2012

8. M. Boileau, F. Duchaine, J.-C. Jouhaud and Y. Sommerer. Large Eddy Simulation of of heat transfer around
a square cylinder using unstructured grids. AIAA Journal, Vol. 51, No. 2 (2013), pp. 372-385

9. F. Duchaine, N. Maheu, V. Moureau, G. Balarac and S. Moreau. Large Eddy Simulation and Conjugate Heat
Transfer Around a Low-Mach Turbine Blade. Journal of Turbomachinery 136(5), 2013
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