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EXASCALE CHALLENGE DEMONSTRATORS

OBJECTIVES
To target scientific breakthroughs in combustion enabled by Exascale
computing.

To achieve significant advances in bringing combustion simulation
technologies to market.
To develop HPC software and algorithms for the efficient exploitation of
Exascale systems.
To promote and strengthen collaboration between the well-established
European combustion and HPC communities, creating the European Exascale
Combustion Community.

To develop a services portfolio that includes standardized workflows and
databases - targeting relevant stakeholders of the academic, industrial and
Public Governance Bodies.

REFERENCE CODES

AVBP

Nek5000

DISCO

CLIO

ECD1
Large-scale DNS calculation
of formation, growth and
transport of particulates

ECD2

ECD3

ECD4

Prediction of soot
formation in practical
applications

Detailed chemistry DNS
calculation of gas phase
pollutants: NOx and CO

Prediction of pollutants and
design of low-emission
burners

Detailed chemistry DNS
calculation of turbulent
hydrogen and
hydrogen-blends
combustion

ECD6

ECD7

Use of alternative fuels,
H2 and H2 blends in
practical systems

Fuel atomization and
evaporation in practical
applications

ECD8

ECD9

ECD10

Plasma
assisted
combustion

Fuel ignition
with high-energy
sparks

Combustion of
metal
particles

ECD11

ECD12

ECD13

Flame-wall
interactions

Near-wall
reacting
ﬂow modelling

ML and ROM in combustion
simulations at relevant
conditions

ECD5

CoEC works on 11 state-of-the-art European HPC codes in combustion. The
consortium is formed by the main developers of the codes and advanced
users that pursue to increase the TRL of the codes for certain applications.

ALYA

CoEC´s 13 Exascale Challenge Demonstrators (ECD)
are proofs of concept aimed at testing codes on
Exascale hardware prototypes. Targeted simulation
studies will evaluate the accuracy, reliability, and
performance of the codes and, eventually, measure
progress in terms of Technology Readiness Level
increases.

PRECISE
_UNS

OpenFOAM

JAGUAR

CIAO

YALES2

AVIP
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