Enabling SMEs to benefit from

HPC based OpenFOAM
simulation services
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Fortissimo projects i

Factories of the Future Resources, Technology,
Infrastructure and Services for Simulation and Modelling

Fortissimo (7FP )

‘ Fortissimo 2 (H2020)
2014 2018

Fortissimo - European Union's FP7, grant agreement No 609029.
Fortissimo 2 - European Union's Horizon 2020 research and innovation programme, grant agreement No

680481.
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Fortissimo objectives

» Improve SMEs competiveness through the use of HPC

» Provide simulation and modelling services operating on a
Cloud infrastructure of HPC resources, software applications,
expertise, and tools.

» Bring together all the players in a market place
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Domain experts opportunities \ Jﬁe

ﬂ Home | Fortissimo Marketplace X
& c o @ @ https://www.fortissimo-project.eu Q. Buscar

ﬂ' Q WHY FORTISSIMO SOLUTIONS PROVIDERS SUCCESS STORIES LOGIN

THE FORTISSIMO MARKETPLACE

The Fortissimo Marketplace provides one-stop, pay-per-use, on-demand access to advanced simulation, modelling and data analytics resources

including software, hardware and expertise

BUY SOLUTIONS KNOWLEDGE DATABASE

www.fortissimo-project.eu
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Fortissimo experiments

HPC/CLOUD

Manufacturing Industry
(SMEs)

Simulation
HPDA

Big Data
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Success Stories
www.fortissimo-project.eu/success-stories

ch WHY FORTISSIMO SOLUTIONS PROVIDERS SUCCESS STORIES

Home > Success Stories
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OpenFOAM cases (l)
Simulation of light-aircraft aerodynamics

Simulation of the flow of air using CFD instead of Fortissimo Experiment Partners:
wind tunnel tests of a physical body - Pipistrel (End User)

- Xlab (HPC Expert)
- N/A (ISV)
- Arctur (HPC Provider)

v' OpenFOAM: simulations of the flow of air over the
body of an aircraft during the design process.

v" HPC: Simulations of a higher fidelity than was
possible with in-house systems.

FORTISSIMO

// CESCA 2nd Iberian meeting of OpenFOAM® technology users . Santiago de Compostela 28-29 May 2018 7



OpenFOAM cases ()
Simulation of drifting snow

The maximum snow load that may be accumulated on Fortissimo Experiment Partners:
a building rooftop is an essential parameter in - Binkz (End-user and Code Developer)
assessing the safety and stability of a building.

- Vortech (HPC Expert)
- SURFsara (HPC Provider)

v' OpenFOAM: Binkz has developed snowFoam which
allows an accurate assessment of snow loads on
buildings

v" HPC: Simulations ready in the timescales for the design
of buildings.
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OpenFOAM cases (lll)
Simulation of airflow in concentric chimney

Fortissimo Experiment Partners:
Design of optimised chimneys involves many variables and physical - DINAK (End-user)

test that are not feasible on the grounds of cost and time. - UDC (HPC Expert)
- AIMEN (Application Expert)

- CESGA (HPC Provider)

-

v OpenFOAM: Thermal-fluid-dynamic simulation to reach the
optimized solution. This allows DINAK to find the best design
options and to decrease the number of required prototypes.

v'HPC: Design process reduced from 1 month to 1 week
though, several simultaneous parametric studies using HPC
resources
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OpenFOAM cases (IV)
Pipeline components for the oil & gas industry

Simulations of oil & gas pipeline components using HELYX® B F i 0 2 {8 1L o

on remote HPC resources via a desktop environment - Dynaflow Research Group (End-user)
- NAG (HPC Expert)

- ENGYS (Domain Expert)

- EPCC (HPC Provider)

v' OpenFOAM based solution (HELYX): CFD
simulations on remote HPC hardware directly
from a desktop Graphical User Interface.

v HPC: Faster turn-round times for the
simulations, and larger computations.
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OpenFOAM cases (V)
Optimization of the anaerobic digestion process

Digester design optimization to maximize the biogas Fortissimo Experiment Partners:
- Norvento (End user)

generation of manure _ Energylab (Domain Expert)

\.,_ - University of Minho (Domain Expert)
: ’ - CESGA (HPC expert & HPC provider)

v' OpenFOAM: Simulation model including
physical, chemical and biological parameters
involved in the ADM1 model, agitation,
temperature and digester geometry.
Integration of the different codes in a unique
coupled solver.

v" HPC: Computing capacity to run the
simulations and parallel visualization of the
results.
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Fortissismo solutions
www.fortissimo-project.eu/solutions

ﬁc WHY FORTISSIMO SOLUTIONS PROVIDERS SUCCESS STORIES

FORTISSIMO

Solutions

The Fortissimo Marketplace offers a self-service of High Performance Computing resources, software applications, expertise and tools, delivered by Europe’s major HPC
technology providers. Please browse the solutions, services and offers available on the Marketplace. If you wish to purchase and access services simply register with the

Marketplace to create a User account or login.

search in solutions

OPENFOAM web based

Software: OpenFOAM
Service: Package
Provider: HLRS

Software OpenFOAM s the leading free,
open source software for
OpenFOAM computational fluid dynamics
(CFD). It has a large user base
across most areas of
ool engineering...
|:| SaaS
DDSO?SSTJ;ZZHCB . Opell'f\_-FOAM
[] Consuiting e Opem Sowrce GFD Toutbom
[ ] Software Development
[ ] Package
[ ] Other
0,04€ / core-hour
Expertise
[ ] Consulting

Innovation@CINECA -
reserved resources

Software: ANSYS, StarCCM+,
OpenFOAM, Paraview, MATLAB
Service: CPU usage
Provider: CINECA

Innovation@CINECA  provides a
top platform  for  running
simulations in the cloud. From
engineering design to scientific
computing and Data Analytics,...

H
CINECA
Resened

700,00€ / month

www.fortissimo-project.eu

/CES A

AIMEN - Design &
Calculation services

Software: ANSYS, OpenFOAM,
Code_Aster, Fe-Safe

Service: Consulting

Provider:

AIMEN Technology Centre

Design, Calculation and
Simulation Services

aimen

80,00€ / hour
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Thank you!
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