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The highly non-linear and highly dispersive nature of the Navier-Stokes (NS) equations
allows modelling complex wave transformation processes such as non-linear wave to wave
interaction and wave breaking. Furthermore the capability of NS models to reproduce
realistic wave conditions in order to solve engineering problems is outstanding, as pointed
out in [3] and [4].

The field of wave generation and absorption is very wide and a number of different pro-
cedures exist in literature. Realistic wave generation is vital, as it is the first stage of the
simulation, but absorption is critical, as if reflected waves are not handled adequately,
they will distort the results. The most relevant methods are as follows.

The most widely spread procedure is internal wave generation and dissipative zone absorp-
tion, as implemented in waves2foam [1]. However, this procedure needs adding large zones
(in the order of one to two wavelengths) to the domain to be effective, thus increasing
the computational cost of the simulations. Moreover, the processes within the relaxation
zones are non-physical, therefore, only the dynamics of interest simulated outside that
areas are valid.

Another option is active wave generation and absorption, in which everything is handled
right at the boundaries. Both processes are meant to work together as active absorption
prevents the increment of energy in the domain and the rising of the mean water level due
to the excess in mass in the wave crests, which is unbalanced with the water extraction for
the troughs. This procedure is advantageous with respect to dissipation zones, as it does
not increase the computational domain and neither the computational cost significantly.

Alternatively waves can also be generated and absorbed as in physical facilities, with wave
makers (i.e. moving elements or wave paddles). In this case, a movement is prescribed
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Figure 1: Dynamic paddle wave generation in a wave basin. The paddle displacement is handled with a
boundary condition. Free surface elevation presents 3D behaviour.

for each of the wave paddles and adjusted depending on a digital filter feedback to assure
that waves are generated and absorbed at the same time. The main drawback is that
using a dynamic mesh increases the computational cost, but this method can replicate
exactly what happens in the laboratory. In figure 1, the dynamic paddle wave generation
procedure is shown in a 3D wave basin.

In this work, several wave generation procedures have been implemented into IHFOAM
[2]. Wave generation and active wave absorption by Dirichlet-type boundary condition
and moving boundary methods are compared in detail to discuss the ability of the different
approaches to reproduce wave conditions in wave flumes (2D) and basins (3D).
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