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Cloud-based simulation of
ultra-high-temperature furnaces

ORGANISATIONS INVOLVED

Fortissimo Experiment Facts: XERION is a German SME, specializing in the development and production of
- Industry Sector: Manufacturing ultra-high-temperature furnaces, and producing new materials for high-tech
- Country: Germany industry applications.

- Software Used: OpenFOAM NAVASTO, based in Germany, is the application expert for the experiment,

responsible for the development of the method for the simulation of a
high-temperature industry furnace.

The HPC provider of the experiment is the High-Performance Computing Center
Stuttgart (HLRS) of the University of Stuttgart, Germany.

THE CHALLENGE

Ultra-high-temperature furnaces are often a critical part of the manufacturing
chain for many types of electronic component. To ensure the production of
high-quality components, knowing the temperature distribution and flow inside the
furnace is very important. However, these furnaces need to be able to reach
temperatures of up to 3,000°C, at which performing physical measurements is
extremely difficult and costly. Therefore, simulations offer considerable potential
to provide this data and improve the design process for such a device. These
simulations have to deal with the interdependencies of convection, conduction,
radiation, joule heating and a complex multi-material geometry. This requires
significant computing power and a validation of the numerical model and material
properties at very high temperatures.

THE SOLUTION

XERION designed and manufactured a prototype furnace. XERION and NAVASTO
then conducted tests on the furnace at various temperatures to acquire pressure
and temperature data, which enabled simulations of the furnace (carried out using
the open source software OpenFOAM on cloud-based HPC) to be validated.

Based on the results of the validated model, the companies identified areas where
the furnace design could be improved. This was a direct result of the simulation
results created by using cloud-based HPC resources. The tools developed in the
experiment will eventually be integrated into the standard design tools of XERION
for the design of high-temperature furnaces.

BUSINESS IMPACT

The list of companies that can provide services to high-temperature furnace
customers is a small one, and this experiment will allow XERION to compete in this
area. This has already generated considerable interest in XERION's target markets,
which includes research institutes as well as companies which use furnaces in
their production or research and development activities.

www.fortissimo-project.eu




Fortissimo Experiment Partners:

- XERION (End User)
- NAVASTO (Application Expert)
- HLRS (HPC Provider)

More Information:

www.fortissimo-project-eu
info@fortissimo-project.eu
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As a result of the experiment, furnaces can be created with an improved thermal
design. Thanks to advanced modelling, the properties of these furnaces are known,
so there is far less uncertainty associated with the design. This prevents issues
such as exaggerated oversizing of components (e.g. heating power) and reduces
the cost of the furnace. This can result in the reduction of the sales price of the
furnace system of around 20%.

For NAVASTO, the experiment has resulted in increased expertise in the field of
multi-region simulation, high-temperature simulations and simulation process
design. It plans to offer this knowledge to its customers via the Fortissimo
Marketplace.

Finally, through its involvement, HLRS has gained valuable knowledge about the
experiment's application domain. This will allow it to attract more customers from
this domain, and use this knowledge to provide platforms and services that satisfy
their needs.

BENEFITS

« Improved furnace design process, saving resources associated with
modifications performed both prior to delivery and after installation (up to
£€25,000 for on-site repairs).

« The price of the furnace can be reduced by about 20% (€40,000) in case of large
furnaces, due to the fact that the precise knowledge of the thermal conditions
leads to a reduced oversizing of various components.

« From the business model analysis, it is expected that by 2023 the return on
investment will be tripled.

THE FORTISSIMO PROJECT

Fortissimo is a collaborative project that enables European SMEs to be more
competitive globally through the use of simulation services running on a High
Performance Computing cloud infrastructure. The project is coordinated by the
University of Edinburgh and involves more than 100 partners including
Manufacturing Companies, Application Developers, Domain Experts, IT Solution
Providers and HPC Cloud Service Providers from 14 countries. These partners are
engaged in over 90 experiments (case studies) where business relevant
simulations of industrial processes are implemented and evaluated. The project is
funded by the European Commission within the 7th Framework Programme and
Horizon 2020 and is part of the [4MS Initiative.

|4MS Fortissimo is part of 14MS ICT Innovation for Manufacturing SMES: www.i4ms.eu
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