plied sciences and engineering

‘\ MECHANICAL ENGINEERING

Specialty COMPUTATIONAL ENGINEERING

Description of the diploma:

Numerical modelling for industrial applications is
a rapidly growing discipline, which brings toge-
ther the power of computers and the biological,
chemical and physical sciences. Computer based
simulations and their related visualisations play a
key role in industrial applications, environmental
or biomechanical investigations.

This training aims to train graduates in enginee-
ring and science able to master the scientific ap-
proach for numerical computations in industrial
engineering, environmental tales and biomecha-
nics. This programme also wants to demonstrate
how computational engineering is used effecti-
vely in solving real-world problems.

Access and recruitment:

+  Entry level: L3 Physics, Science or Mathe-
matics. Admission on record.
Possible direct admission in M2 (M1 level
required).

¢ Course length: 2 years in English (a good
level in this language is necessary).

¢ Terms: online application via
(https://aria.u-strasbg.fr).

Aria

Skills:

+  Usediscretisation methods for the equations
governing physical processes (programming
language and numerical techniques).

« Use simulation tools (commercial solvers,
research codes or free software) in industry
(Computational fluid dynamics, computatio-
nal solid mechanics, computational biome-
chanics, computational chemical enginee-
ring, civil engineering).
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+  Visualise data and generate meshes around
complex geometries.

+  Develop numerical tools to understand phy-
sical phenomena and propose optimised
solutions.

+  Knowledge of the basics of fluids mechanics
and solid mechanical laws, mathematics and
numerical modelling.

+  Solve numerically any problems in the fields
of fluids mechanics, solid mechanics, heat
and mass transfer, biomechanics and civil
engineering.

Opportunities:

¢ Functions: PhD student, research engineer,
development engineer, research and deve-
lopment engineer (R&D), environmental en-
gineer, modelling and simulation engineer
or numerical analyst, research professor,
researcher ... long term, R&D Director, res-
ponsible for R&D laboratory, office manager

¢ Sectors: the world of research (PhD pro-
gram) or large and small companies where
numerical modelling is used. The positions
in the industry as well as in all research
laboratories, where numerical modelling
is used (industry, environment, research,
higher education).
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Computational engineering

Courses:

Master 1:

+  Programming language (24 h).

+  Computing project (55 h).

+  Mathematical methods for physics (24 h).

+  Continuum mechanics (24 h).

+  Numerical resolution of equations (24 h).

+  Partial differential equation and their mo-
delling (24 h).

+  Computational fluid mechanic, incompres-
sible flows (24 h).

+  Free UE/FLE (30 h).

+ Introduction to project management and
communication (26 h).

+  Project (110 h).

+  Spectral analysis (24 h).

+  Advanced finite element / Volume numerical
methods (24 h).

+  Computational plasticity

+ Computational fluid mechanic, compres-
sible flows (24 h).

+  Multiscale modelling (24 h).

+  Computational methods for structural dyna-
mics, shock and vibration (24 h).

+  Computational analysis for
methods (24 h).

+  Measurement and identification (34 h).

+  Constitutive laws for rheological fluids
(24 h).
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Master 2:

+  Applied computational engineering for heat
and mass transfer (24 h).

«  Applied computational engineering for ma-
terials and structures (24 h).

+  Visualization and grid generation (24 h).

+  Computational fluid dynamics project (55 h).

+  Advanced utilization of CSM codes (24 h).

« Advanced computation in biomechanics
(24 h).

+  Development and use of simulation tools for
chemical engineering (24 h).

+  Free software in CFD and CSM (24 h).
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+  Free UE [ FLE perfectionnement (24 h).
+ Quality policy and eco-conception (24 h).

Hosting organism:

Département mécanique et Département élec-
tronique du solide, systémes & photonique (D-
ESSP) du Laboratoire ICube, Laboratoire du génie
de la conception (LGeCo), Laboratoire d'hydro-
logie et de géochimie de Strasbourg (LHyGeS),
Institut pluridisciplinaire Hubert-Curien (IPHC),
Laboratoire des sciences de I'image, de I'infor-
matique et de la télédétection (LSIIT) et Institut
Charles-Sadron (ICS).

Industries:
Altran technologie, EDF, ENGEES, IMFS, INSA,
LHYGES, ONF, Ruag Space...

Partnership:

INSA Strasbourg, Ecole nationale du génie de
I'eau et de I'environnement de Strasbourg (EN-
GEES), Télécom physique Strasbourg (TPS), Ecole
et observatoire des sciences de la Terre (EOST).

Internship:
16 up to 25 weeks in a research laboratory or in

a industry.
Example of internship topics:

«  Evaluation and simulation of the bi-prosthe-
tic human femur fracture risk (ICUBE).

+ Development of procedure for numerical
calculation of the vibration fatigue damage
on train bogie (SNCF).

+  Design and Simulation of Lab on Chips using
Comsol Software (LSCE).

+ One phase unsteady numerical study of
the quantitative vortex characteristics in a
single water pump sump (Deltares).

Contacts / information:

Head of specialty:

Yannick HOARAU (hoarau@unistra.fr)
Referent schooling: Valérie MAURER
vmaurer@unistra.fr / 03 68 85 07 44
Administration of laboratory internships:
isabelle.huber@unistra.fr / 03 68 85 49 70



