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Introduction

The numerical simulation of wind over irregular terrains is particularly useful to
implement wind turbine plants. This work proposes the following methodology to
develop a 3D wind field over irregular terrains. After many computational experiences
carried out , the most practical conclusions to highlight are :
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» |n order to detect turbulence areas, the 3D transient Navier Stokes equations are
solved by means of the numerical Chorin-Rannacher algorithm [7]. A wind field
generated by a Consistent Mass Matrix (CMM) method [5] that absorbs available
data, from meteorological stations and also stations defined from logarithmic profiles
of variation of velocity with altitude, taking into account atmospheric stability, is used
as initial solution (at time zero). This DNS algorithm is chosen to reduce the
computational cost due to its low order (P1 for velocity and pressure). The results
are obtained with a coarse grid to filter small eddies.

Figure 3: CMM velocity of the wind field
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» |n a few iterations, an improvement of the wind field quality is obtained since the
average value of the wind field divergence decreases.

Modelization and discretization

Figure 4: Vorticity of the wind field obtained from
CMM (t = 0) Chorin-Rannacher

Figure 1: Ground model
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Figure 5: Velocity of the wind field obtained from
CMM (t = 0) Chorin-Rannacher
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