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Global warming is nowadays an important problem that is facing mankind and in
consequence renewable energies constitute an important source to substitute the use of
fossil fuels. Among them, hydro-power represents an alternative source with a huge
potential. Presently, the classical exploitation of hydro-power is on rivers and canals but
oceans represent a potential energy source, especially kinetic energy of tidal currents.
Kinetic energy can be extracted directly from the tidal stream and this procedure has a low
environmental impact.

The study of vertical axis turbines has gained great interest in recent years due to its great
potential. Analysis tools such as computational fluid dynamics (CFD) are being used in order
to understand the dynamics of the flow around vertical axis turbines. The present study
presents two-dimensional numerical simulations of a cross-flow vertical-axis marine (Water)
turbine (straight-bladed Darrieus type) with particular emphasis on the hydrodynamic of the
flow. Numerical investigations of a model turbine were undertaken using developed
computational models. The turbine model was implemented in a commercial solver (ANSYS-
FLUENT v14.5). The primary turbine operational variables of interest were torque, power and
blades tangential and normal forces. The domain and mesh was generated using a glyph script
in POINTWISE-GRIDGEN. For the simulation a sliding mesh technique [see Figure 1] was
used in order to simulate the rotation of the turbine, a shear stress transport k-o turbulence
model was used to model turbulent features of the flow.
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Figure 1. 2D Mesh for Darrieus turbine.
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In order to simulate the interaction between the dynamics of the flow and the Rigid Body
Dynamics (RBD) of the turbine a User Define Function (UDF) was generated. This UDF
solves the RBD equation of the turbine [Eq. 1] in order to predict the angular velocity of the
rotor at every time step. A loose coupling is used between the CFD and the numerical solution

of equation 1.
dYT=la Eq.l

Numerical results of the simulations show an acceptable performance of the UDF when
compared to other numerical and experimental results reported in the literature. The proposed
model is a tool that can be used in the future to make a parametric study to determine the
influence of other parameters like turbine inertia, frictional torque and turbine geometry in the
turbine operational variables.
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