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Geometry and Meshing for Simulation

Welcome to the Geometry and Meshing for Simulation Group, in the Department of Computer Applications
in Science and Engineering at BSC.

We aim to enable high-fidelity simulation for analysis and design in computational engineering. To this end,
our research focuses on advancing computational methodol ogies not only for geometry and meshing but also
in scientific computing. Our methodologies lie in the intersection of applied math, computer science, and
engineering.

Our aim is mainly motivated by the aviation environmental challenge. To reduce emissions, airplanes will
exploit complex interactions between the airframe and propulsion systems. The analysis of these designsis
so demanding that it will need new methods for high-fidelity flow simulation.

To help enable high-fidelity analysis, we devise methods for high-fidelity approximation of complex
geometry. These approximations use highly accurate and smooth curved polyhedra called high-fidelity
meshes. We know that without them, aeronautic engineers will be unable to perform high-fidelity analysis of
real designs. Hence, high-fidelity meshes are crucial.

Objectives

- Enabling high-fidelity simulation with curved meshing and unstructured high-order methods.
- High-fidelity geometry representations for simulation.

- 4D space-time simulation

- Checking and optimizing the geometric accuracy of meshes for simulation.

- Curved r-adaptivity

- 2D, 3D & 4D bisection methods

- Nodal representation and numerical integration for high-order methods

- Large-scale optimization

- Specific-purpose linear and non-linear solvers
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