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1 Introduction

During my study, I had the opportunity to work in a hydraulic laboratory in
Spain, in the context of an 3-month internship. IH Cantabria is a research center
located in Santander, where I have worked on offshore engineering.

Offshore platforms are used in various projects, because of their large domain of
utilisation. The aim of the proposed internship was the numerical analysis of floating
offshore wind concept : the DOVICAIM. This device allows the construction of a dike,
when many of them are assembled.

Figure 1: Dovicaim

The challenge was focused on the numerical simulation of “decay tests”. These
kind of tests are the first and more critical experiments to be carried out in an off-
shore lab, they are used to identify the natural period as well as the hydrodynamic
damping of a structure because of its mass and geometry. Based on a wide range
of laboratory experiments already carried out on IH Cantabria basins and flumes,
ANSYS Fluent (ANSYS Workbench platform) was used to reproduce the most im-
portant hydrodynamic processes involved in this kind of tests. For this purpose, a
suitable computational meshing domain with ANSYS DesignModeler and ANSYS
Meshing must be performed.

During the simulation, turbulence model sensitivity, mesh sensitivity, as well as
the values of the parameters in such equations and the numerical iterative methods
should be taken into account. By calibrating these tests, some data such as critical
damping, oscillation period and lineal damping coefficients will be compared with
the experimentally obtained.
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During the internship I was supervised and assisted by researchers from the Ma-
rine Renewable Energies and Offshore Engineering group at IHCantabria. I had a
desk at IHCantabria, a computer, access to the necessary computing resources and
access to the University Library.

This study allows to make a "calibration" of a this specified device, but the
methodology used is applicable on any offshore platform.

2 Description of the laboratory

This internship took place at the Instituto de Hidráulica Ambiental de Cantabria
(IHC). The institute is located in the scientific and technological complex of Can-
tabria (PCTCAN) and was founded by the University of Cantabria in 2007. The
facility was financed by the Ministry of Economy, the Government of Cantabria and
the FEDER funds of the European Union and receives fundings from the Ministry
of Science and Innovation.

Figure 2: IH Cantabria

The studies done at the IH Cantabria are very diverse and always centered around
the cycle of water. The staff, which is composed of 140 researchers, is divided accor-
ding to their respective domains of investigation and their work is based on training,
scientific research and technology transfer with their partners.
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The research is separated in different sections :
— Hydraulic engineering
— Coastal engineering and management
— Offshore engineering and marine energies
— Hydrodynamic and coastal infrastructures
— Marine climate and climatic change
— Coastal ecosystem
— Continental ecosystem
— Oceanography, estuaries and water quality

Each part is also divided in different divisions. For the purpose of my internship,
I worked in the offshore engineering part.

Within the institute, in the "IHLab", the most unique research tool is the wave
generator also known as the Cantabria Coastal and Ocean Basin (CCOB).

Figure 3: IHLab

Its purpose is to develop maritime engineering near the coastline as well as off-
shore. It is unique worldwide as it combines three systems : a system of experimental
management, a system of physical modeling and a system of numeric modeling.
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3 DOVICAIM

This kind of studies are divided into two parts : The experimental one and the
numerical one.

3.1 Experimental test

The first step for carrying this study is to obtain experimental results, that will
validate the numerical model. The different tests have been done in the IHLab :

Figure 4: Decay test of the Dovicaim

The decay test is to study the motion of the device under the influence of gravity,
viscosity force and buoyancy force. Three motions are studied : heave, pitch and roll
motions. The different cases are identified below :

Figure 5: pitch
rotation around y

Figure 6: heave
z-axis displacement

Figure 7: roll
rotation around x
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When I started the internship, the tests were already done, but I had the oppor-
tunity to see an other experimental work in this laboratory. The decay tests of the
Dovicaim had been done with a 1 :12 model. The different properties are measured,
even if a few characteristics are approximated.

3.2 Numerical simulations

CFD models are called to play a major role in marine renewable energy concept
modeling. Nowadays most of the numerical models used are based on potential flow
models, however the processes involved on the performance of a floating concept are
highly nonlinear, because of that CFD models will become an important numerical
tool in the near future besides its computational cost. The aim of the proposed in-
ternship was the numerical analysis of floating offshore wind concept : the Dovicaim.

For such need, the work have been divided in three steps : the domain creation,
the domain meshing and the hydraulic model choice.

3.2.1 Geometry

The domain is divided in two parts : a part around the Dovicaim device, and an
other to delimited the tank (domain by slices). The domain is divided in order to
customize the meshing in the second step.

Figure 8: Fluid interior Figure 9: entire domain

These figures are made with the software : ANSYS Geometry.
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3.2.2 Meshing

Meshing has to be well chosen, to obtain accurate results. I have used two types
of meshing : tetrahedral one and quadratic one. The meshing is more precise around
the Dovicaim (tetrahedral meshing, with smaller cells) and near the free surface
(quadratic meshing with smaller cells).

Figure 10: Fluid interior Figure 11: entire domain

The important areas are around the device, and the free surface because they
are the regions where changes happen during the simulation. These figures are made
with ANSYS Meshing.

3.2.3 Hydraulic model

Three simulations are made in order to have results for each motion : roll, pitch
and heave. The different characteristics are chosen to match with the experimental
results. Moreover, the different models are chosen according to the theoretical studies.

These simulations can be done thanks to the software ANSYS Fluent. This soft-
ware is famous to resolve hydraulic problems. However, my computer wasn’t very
efficient, and the main difficulty was to simulate the motion on a large time range.
Indeed, to obtain 8 seconds of simulation, the computer was calculating during three
days.

7



4 Results analyse

At first, the results (ANSYS0025 on the graph) wasn’t convincing, according
to the experimental results. To match the results, I have reduced the mass of the
platform, in order to have a damping coefficient lower. We can see that with this
new condition, the results (ANSYS0027 masareducida) are better. Indeed, the period
corresponds to the experimental results even if the damping is a little bit too high.

Figure 12: heave results
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5 Life in IH Cantabria

This internship was a great opportunity to discover an other way of work and to
improve my Spanish in a dynamic atmosphere. Indeed, that was the first time for
me working in a laboratory. The only bad point was that all the trainees worked in
the same open space during the summer. As a result, we didn’t develop professional
relationships with many people. However, people in IH Cantabria are very friendly
and welcoming.

I would like to thank Mr Guanche, director of the "Offshore engineering and
marine energies" department in IH Cantabria, who gave me the opportunity to do
my internship in this laboratory and to discover this research centre. He was my
superior during this experience, but as a consequence, he hadn’t many free time to
help me in my project.

I would also like to thank Daniel De Los Dolores, my supervisor, this internship
would not have been possible without his help, support and patience. Not to mention
his advice and knowledge in coastal hydrodynamic and in renewable energy, for which
I am extremely grateful.

Moreover, the Spanish way of life is very pleasant. Our schedule during the sum-
mer was nice. We began the day of work at 8 a.m, and finished at 3 p.m. We had a
break at 11 a.m to eat a bit since we ate the lunch at 3 :30 p.m at home.

6 Conclusion

The idea of this internship is to develop a methodology for any engineer or resear-
cher who wants to realize a decay-test. Indeed, this experience is conclusive for the
Dovicaim platform, but the approach is the same for any other structure. However,
the results could be improved by a further study, specifically in the viscosity theory
(in order to improve damping behaviour).

This internship was an rewarding experience, witch is a step of great importance
in my professional background. Notably, the internship provided an opportunity to
improve both technical and theoretical knowledge.

Furthermore, my wish was to realize this internship in an international environ-
ment and develop my ability to work within a team. Indeed, the various projects
during the past two years have sensitized me to this way of working.
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