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Abstract

As the wind farms are constructed in complex terrain in recent years, the wind resource analysis is
becoming more important for the expansion of wind turbine generator. Moreover, in the wind farms
comprising multiple wind turbines, we should consider not only topographic effect but also wake effects.
The purpose of this project is to develop data-based evaluation method for upgrading of wind resource
analysis and improving capacity factor of wind farm by considering wake effect of wind turbine. The
measurement methodology will be based on wind-tunnel experiments we will conduct on a 1/88 scale
model wind turbine in the Boundary Layer Wind Tunnel at Kyushu University’s Research Institute for
Applied Mechanics. And data on turbulence flows will undergo numeric analysis on the Earth Simulator.

As a result, we were able to get a favorable result from wind tunnel test and we confirmed that the
accuracy of wake flow analysis using large scale CFD. And, an unprecedented LES analysis in higher
Reynolds Number, on the other hand, we succeeded in indicating the existence possibility of flow
separation region after isolated terrain.

We will use these results of the investigation to develop highly efficient wind power generation systems

that advance the economic and business potential of wind power generation.

Keywords: wind resource analysis, complex terrain, wind turbine wake, velocity defect, wind-tunnel,

1/88 scale model, large-scale simulation, RIAM COMPACT®,
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