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Aerospace Global Objectives

Global Warming: Zero net carbon emissions by 2050

� Sustainable Aviation Fuel (SAF)

� Hydrogen, Electrical, Hybrid propulsion

� Novel Aircraft Con�gurations
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NASA TTBW: Aerodynamics proves Key!

Source: NASA/Boeing

CHAMPS { �E. Laurendeau 4/32



POLYTECHNIQUE MONTR�EAL Introduction CFD-CHAMPS CHAMPS-Applications HPC Outlook

Aerodynamics: Available Tools
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Aerodynamic within Design Process

Source: Axel Flaig, Royal Aeronautical Society, Jan. 2008
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Aerodynamics: CFD Workflow (aero-icing)
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NASA Computational AeroScience Roadmap
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Parallel CFD for HPC

Solving Strategy

� Volumetric Meshing around complex
geometries

� 2D Meshes: Ranging from 0.5 to 1.0 Million
Unknowns

� 3D Meshes: Handling up to 1 Billion Unknowns

� High-Performance Computing (HPC):
Leveraged to signi�cantly reduce computation
time

� Problem Decomposition: The problem is
partitioned into smaller sub-problems
interconnected via interfaces

� Task Parallelization: Each sub-problem runs
independently on dedicated tasks

� Communication Optimization: Minimizing
communication overhead to maximize overall
e�ciency
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