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INTRODUCTION

The use of CFD for numerical representation of laboratory
wave flume and basins, commonly known as numerical
wave tanks (NWT), has become more popular in recent
years with the aim of improving knowledge in the field of
wave-structure interaction (WSI), both fixed and floating,
due to advances that have been made in numerical
modelling, mainly with the reproduction of three-
dimensional problems. The use of this technique is
displacing even traditional approaches based on the use
of potential flow equations, due to the versatility provided
by the CFD approach, which allows considering non-
linear interactions between structures and waves, and
above all, extreme events such as wave breaking.
However, implementation of these models as a
complementary tool to physical modeling facilities is not
yet standardized and requires further development to
hybridize these two techniques, numerical and
experimental, in order to obtain a better knowledge of
physical processes. Implementation still requires
overcoming existing modeling limitations and the
additional steps to be taken focus on the following areas
are: a) numerically mirror wave generation and
active/passive absorption in physical installations; b)
numerical resolution of WSI problems, which to date
depends on each WSI case; c) computational cost, which
may be the bottleneck for NWT implementation; and,
finally, the most important feature that is where the added
value of the hybrid approach lies, d) the exchange of
information between the laboratory measurements and
the results of the numerical simulations in order to obtain
a better understanding of WSI problems.
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Figure 1 - Multidirectional (452) numerical wavemakers:
piston (up) and flap (down) types.

This paper will present an analysis of the main aspects
described above for the implementation of hybrid
techniques for the study of WSI problems (floating and
fixed). The latest advances in modeling developed with
IHFOAM solver (ihfoam.ihcantabria.com), and physical
modeling procedures to link laboratory and numerical
tools will be presented. The main objective is establishing
a standard procedure to implement this technique in any
physical installation.

RESULTS

Results of the new developments will be presented. First,
new wave and current generation techniques in IHFOAM
to mimic piston and flap type wavemakers (Figure 1) will
be shown. Additionally, 2D-3D numerically coupling
strategies developed to reduce computational cost will be
explained. Coupling strategies have been observed as a
very efficient approach in this specific application. Finally,
the exchange of information between the numerical model
and the physical measurements will be presented.

The applicability of the procedure will be discussed in
three examples performed in three of the IHCantabria
facilities: small wave and current flume (24 mx 0.75m 0.6
m), large wave and current flume (70 m x 2 m X 2 m) and
wave basin (44 m x 30 m x 4.5 m). Validation of the new
developments will be presented discussing about the
accuracy of the results and the feasibility of the hybrid
technique to be considered as a valuable approach to get
better insights about the WSI problems.
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Figure 2 -2D-3D two way coupling for a WEC simulation in
a numerical wave flume for irregular waves.



