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Cloud-based micrositing of small wind turbines

ORGANISATIONS INVOLVED

Fortissimo Experiment Facts: KLIUX Energies is a Spanish manufacturer of vertical-axis wind turbines for urban
- Industry Sector: Energy, Civil and residential environments.

Enginering o . . . o .
_Country: Spain The University of Zaragoza is a Spanish public research institute that hosts its own

- Software Used: OpenFOAM computing centre, and provided application expertise.
nablaDot is a Spanish company providing CFD consultancy services.

Gompute s a leading Swedish simulation and HPC solution provider. It provided the
HPC expertise in this experiment.

THE CHALLENGE

Wind flow over urban areas is very difficult to characterize. This is due to a number
of factors, such as high turbulence and other strong effects created by complex
urban geography. When placing wind turbines, it is critical that the exact flow
pattern of the area is well understood.

Current urban wind assessment tools are costly in relation to the cost of a small
wind turbine. It can take up to a year and cost €12,000 to carry out the necessary
measurements, which can easily double the cost of placing a single turbine.

THE SOLUTION

In this experiment, a tool was developed which could integrate all of the necessary
factors required to calculate the optimal placement of turbines. This tool includes
GIS (Geographic Information System), NWP (Numerical Weather Prediction), CFD
(Computational Fluid Dynamics) and analytics software to accurately simulate the
urban environment. Due to the complexity of the calculation, HPC is the most
suitable solution. A cloud-based solution made the most sense, as this would be the
most cost-effective way of accessing HPC resources.

With the tool developed in this experiment, an urban area of approximately 2 km2
can be modelled with a cost of around €1,5600 — €2,000, requiring approximately 15
days of computing calculation — a significant saving.

BUSINESS IMPACT

The main output of this experiment is the tool developed for the evaluation of
turbine placement in urban environments. Although currently the tool still requires
some manual intervention, the goal is to eventually offer it as an online pay-per-use
service. Until then, nablaDot will offer it as a consultancy-based service.

Estimating the average wind speed, wind direction, air density and wind hours
available at every site is crucial for KLiUX to be able to determine which wind turbine
size model is most appropriate for each installation site. This tool will significantly
increase KLiUX's ability to compete.

www.fortissimo-project.eu



nablaDot plan to use the technology developed in this experiment commercially
(initially as a consultancy, moving to SaaS later) with an expected increase in
turnover of €150,000 annually in the medium term, and the creation of two new
jobs. In the long term, the number of users is expected to increase, allowing for an
extra €300,000 in turnover and the creation of three more highly skilled jobs.

Fortissimo Experiment Partners:

- KLiUX Energies (End User)

- The University of Zaragoza
(HPC Expert)

- nablaDot (Host Centre) This experiment has allowed UNIZAR-BIFI to experience working with

- Gompute (HPC Provider) multi-workflow solutions. This experience will be extremely useful as it looks to

work with other clients which may have complex computational needs.

More Information:
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* This tool is expected to provide a yearly saving of €80,000 to €120,000 for the
end user, KLIUX
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* Additional sales of its products are expected to increase revenues by 20% to 40%.
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« nablaDot expect increase in turnover of €150,000 annually in the medium term,
increasing to twice this in the longer term.

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 14MS Initiative.

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