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Wind farm optimization defines the engineering problem of designing a wind farm with the objective
of maximizing the energy production with respect to the operating costs. In the present work, a wind
farm optimization model suitable for non flat terrains is presented. The proposed model combines an
existing analytic model with a Computational Fluid Dynamics analysis. Wind turbines produce energy
according to the local wind speed and at the same time generate a wake that propagates downwind
and interfere with the other turbines in the wind farm. For this reason, the optimal wind farm design
is driven by the interaction between wind turbine wakes. A systematic approach for the wind farm
design optimization can be first found in the work of Mosetti et Al [2] and it’s been followed and
improved by several authors in the recent years. Wind farm optimization models are based on a wake
model to estimate the effect of the wind speed reduction behind each wind turbine. The wake model
is required to be computationally efficient since the computation of the wind speed is performed many
times during the optimization process. Several wake models have been developed over the years
and one the most widely used is the Jensen model [3]. One of the limitations of the Jensen model
is that it is based on the assumption that the undisturbed wind flow is homogeneous over the wind
farm site and is therefore not suitable for the analysis of wind farms located over non-flat terrains.
The present work represents an attempt to extend the Jensen model and make it suitable to deal with
moderately hilly terrains. A CFD field is calculated beforehand [4] and is integrated into the Jensen
model considering a one way coupling of the wind speed field. A similar coupling technique applied
to wind turbine wake models can be found in [1]. Finally, a testcase based on an analytically derived
terrain topology is set up to prove the concept.
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