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Dedicated research center to complement

the R&T works done by Group businesses

> link between Group and academic research

> upstream research, long-term innovation

> three scientific departments

> ~ 400 researchscientists

Digital Science & Technology department

> Fasterand better design of more complex parts in 

more demanding environments

> Shorten crisis analysisand design time

> Model and compute « right at the right cost »

> Comp. solid/ fluid mechanics, applied mathematics, 

system engineering

Research topics

> Fine high fidelity computations for non -linear single and multiphysics applications

È HPC, complex boundary conditions, multiphysics, hight fidelity , non-linear behaviours, damage, cracking, 

turbulence, adaptative meshingê 

> Simplified and mastered methods

È model reduction, multiscale methods, structural zoom, model coupling, link with system engineering

> A cascade of model suited to real needs

Companies goals

> Shorten development cycle

> Decreaseconservatism

> Decreasenumerical wasting

> Optimise products and processes

> Decarbonize aviation

Aero Boosters

Aerosystems

Aircraft Engines

Cabin

Electrical& Power

Electronics & Defense

Helicopters Engines

Landing Systems

Nacelles

SA

Seats

Transmission systems

Safran Tech: from research labs to design departments (and vice versa)
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Safran : ~82 000 people worldwide. Everything but the plane itselfê

Landing gears
Braking & landing control 
systems
Wheels and carbon brakes

Avionics 
Inertial navigation 
systems
Flight data acquisition 
unit

Pilot control systems
Panel & displays
Seats
Windshield wiper systems

Galleys and equipment

Lavatories, 
water & waste

Cabin interiors
Seats
IFEC ðIn-flight entertainment & 
connectivity
Cabin lighting
Air management systems

Electrical flight 
actuators

Exterior
lighting

Nacelles and components
Power transmission system

Engines
Engine control systems (FADEC)

Power distribution and generation

Power & data wiring

Oxygen systems
Auxiliary Power Unit 

(APU)

Evacuation slides and life rafts

Anti icing & de -icing

Inerting & fuel systems
Fluid management systems

Cargo equipment and 
compartments
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Simulations at Safran ðDesign tools for aerospace engines
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Gears
Combustion

chamber

Turbine

Compressor

Fan

Numerical simulations are used massively in 

the design of Safran technologies

WHY ?

ÁMaster and reduce the development cycle

ÁMaster the risks around manufactured

parts

ÁMaster the uncertainties (environnement, 

materials , manufacturing process ê)
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Simulations at Safran ðDesign tools for aerospace engines
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Numerical simulations are used massively in 

the design of Safran technologies

HOW ?

ÁCapture the governing physics with the 

right precision at an optimal cost

ÁBoth R&T and design processes need to 

decrease the return time of such

simulations

We rely on state of art scientific/HPC 

libraries and software
> MUMPS direct HPC solver for solving large linear 

systems from non -linear finite element calculations

> MUMPS consortium member since 2016

Gears
Combustion

chamber

Turbine

Compressor

Fan
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HPC for structural mechanics simulation
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ÁContext

ÁGrowing need for high -fidelity simulation during design cycles

Á Extreme loads, non-linearities, new architectural materials

ÁAvailability of HPC computing resources but under -used in structural design

ÁChallenges

ÁAchieve the right level of fidelity in an "acceptable" simulation time

ÁReduce simulation time to increase the use of simulation in design cycles

ÁControlling the accuracy of resolutions to increase confidence in predictions

ÁStrategy

ÁDevelopment and maturity of HPC solver bricks

ÁDesign of mesh adaptation methods

Á Increasing readiness level of academic developments

ÁTargeted simulation platform: Z-set finite element code (MUMPS direct solver )

ÁCollaborators : ONERA / Mines ParisTech/ TransvalorSA / ENS Paris-Saclay / 
MUMPS Consortium

Mesh splitting
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Á Open source modular software for topology optimization : 
https://openpisco.irt -systemx.fr/

Á OpenPiscostructure design processsupports: grids; unstructured meshes

and body-fitted meshes

Á User interfaces: User-friendly GUI (OpenPisco), command line application 

(OpenPiscoCL) and Python APIs

Á Interfaced to state of art scientific libraries and open source 

FE softwares : Code Aster, FreeFem++, Basic Tools, etc.

Á R&D framework  modularity , extensibility and interoperability .

Á Conda package: https://anaconda.org/openpisco

OpenPisco
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Nardoni, C and Danan, D and Mang, C and Bordeu, F and Cortial, J. A R&D software platform for shape and topology optimization using body -fitted meshes, Mesh Generation and Adaptation, 2022 

MUMPS calls (python interface) : one factorization for multiple rhs

- State and adjoint for all criteria in the problem

- Laplacian for the direction computation

https://openpisco.irt-systemx.fr/
https://anaconda.org/openpisco

