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Wind energy is one of the fastest growing renewable energy industries. Within the last decades this 

development has created a demand for increasingly accurate and efficient models for wind applications. 

Deeper knowledge of the wind behavior, around the blades and downstream of wind turbines, will aid the 

optimization of the design process from aerodynamics to the final wind farm layout. Computational Fluid 

Dynamics is a promising tool that can be employed nowadays even to complex industrial applications. 

These methods can efficiently capture the multiphysics of flow, with a continuous perspective of reduction 

on their final cost. Still, there are several challenges that need to be overcome. For the case of wake 

prediction it is more efficient, in terms of computational costs, to use simplified models to represent the 

presence of the rotor (such as Actuator Disc Models). However, the effects due to neglect of the physics, 

particularly in the near region of the wake, remains an open question. In an attempt to describe better these 

effects, a comprehensive study on the rotor aerodynamics and the near wake region of the MEXICO wind 

turbine is described.  

The open-source software OpenFOAM is used in order to solve the 3-D Reynolds Average Navier-Stokes 

(RANS) equations. The computational domains were designed with the OpenFOAM meshing tools 

blockMesh and snappyHexMesh. Simulations include the MEXICO full rotor on hub and the nacelle. 

Obtained results are compared with a standard actuator disc model and measurements. Different cases with 

a pitch angle of -2.3˚, yaw angle 0˚ and flow velocities of 10, 15 and 24 m/s respectively are tested. 

Turbulence is modelled by three different closure schemes, standard k–ε, standard k–ω and k–ω SST and 

their performance is compared. A further investigation on the uncertainties of the RANS turbulence models, 

as well as Large Eddy Simulation will be realized in the future by the authors. 
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Figure 1: Pressure distribution on the MEXICO wind turbine 

 

 

 

 
Figure 2: Production of turbulence (k – term) on the MEXICO wind turbine 

 

 


