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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

Bombardier
Ecojet

NASA
Transonic Truss-Braced Wing
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NASA TTBW: Aerodynamics proves Key!

TTBW Development Challenges
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Aerodynamics: Available Tools

: |
o i

Flight tests ~100 000$/hr Wind-tunnel tests ~1000-10 000$/hr
Prototype: 1 Billion$ Prototype: 10 Millions$

CFD ~100-1000%/hr
Prototype: 1 Million$

CHAMPS { E. Laurendeau 5/32



POLYTECHNIQUE MONTREAL

Aerodynamic within Design Process

Aerodynamics in the Design Process
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Go ahead First anm EI

DDDIDDI

Feasibility Concept | \Definition Development
Phase Phase Phase /i Phase

CFD

Workload

Aitbus A380 - RAe Hamburg & VDI January 2008

I
o
Page 19 AIRBUS

Source: Axel Flaig, Royal Aeronautical Society, Jan. 2008
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Aerodynamics: CFD Workflow (aero-icing)

physics Applied Math.

geometry Geometry
parametrization (NURBS) discretization(CAD)

macro =% micro
| Algebraic | .
=m,y
=

Volumetric mesh generation solution:
10-1000 Millions unknowns i) flow, ii) droplets Time-advancen:ment
& post-processing

IITTEEEEE 2

CRAY

Source code

HPC
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NASA Computational AeroScience Roadmap
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Mesh Generation
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Adaptive Meshing Production AMR in CFD codes
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High-Performance Computing (HPC): S IIII’”"""““‘“\\“\ \\“‘\\

Leveraged to signi cantly reduce computation

time
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Task Parallelization: Each sub-problem runs s

independently on dedicated tasks

Communication Optimization: Minimizing
communication overhead to maximize overall
e ciency
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