Basic digital tools | Semester: S6

EU objectives

At the end of this course, students will be able to :

Simulate the dimensions of complex mechanical systems (solid, fluid, thermal) to reduce the weight and energy consumption of the systems involved, and so reduce their

environmental impact.

Master the modelling of 2D and 3D lattice structures;

Master the modelling of 2D and 3D beam and grid structures;

Master the modelling of 2D and 3D solids;

Master the modelling of plate and shell structures;

Mastering how to take account of thermal effects in the behaviour of solids.
Know the different numerical schemes in fluid mechanics;

Master the modelling of fluid flows coupled with heat transfer in Finite Volumes;
Master finite difference discretization and interpolation schemes;

Master the techniques for solving algebraic transport equations;

Build a digital model (2D/3D) from a real problem;

Analyse simulation results and validate them with experimental results.

Description of the ECUEs

FINITE ELEMENT METHOD

Description of the finite element method, for the linear calculation of solids in static and vibratory regimes;
Strong and weak formulations associated with systems of equilibrium differential equations ;

Finite element formulation of 1D, 2D and 3D bars ;

Finite element formulation of 2D and 3D beams ;

Finite element formulation of T3 and Q4 plane elasticity in plane stresses or strains;

3D solid finite element formulation TH4 and HS8 ;

Finite element formulation of flat facet plates and shells;

Quality of finite element models for industrial problems ;

Learning ANSYS industrial finite element software.

TD and TP: Solving exercises and practising the theoretical concepts covered in class using software.




CFD

- Numerical approaches to fluid mechanics;

- Formulation of the Finite Difference method ;

- The conservative form of the transport equations ;

- Discretisation and interpolation schemes ;

- Solving algebraic transport equations ;

- Pressure/speed coupling ;

- Learning the Star-CCM+ finite volume software package.

TD and TP: Solving exercises and practising the concepts covered in class using software

Prerequisites

Continuum Mechanics, Elasticity, Fluid Mechanics, Heat Transfer, Basic Numerical Analysis.
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