AFUBANDEEFRD T LILETERIZHNT S
BERAENENT TO—FICLEH—FBE

Numerical Investigation of Terrain-Induced Turbulence in Taikoyama Wind Farm
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Abstract

Because a significant portion of the topography in Japan is characterized by steep, complex terrain,
which results in a complex spatial distribution of wind speed, great care is necessary for selecting a site
for the construction of Wind Turbine Generators (WTGs). We have developed a Computational Fluid
Dynamics (CFD) model for unsteady flow called Research Institute for Applied Mechanics, Kyushu
University, COMputational Prediction of Airflow over Complex Terrain (RIAM-COMPACT®). The
RIAM-COMPACT® CFD model is based on Large-Eddv Simulation (LES) technique. In this paper, the
numerical wind simulation over the Taikoyama wind farm was executed using the high resolution
elevation data. As a result, the numerical results obtained suggest that all the six WTGs in the Taikoyama
wind farm are subject to significant influence from separated flow (terrain-induced turbulence) which is
due to the topographical irregularity in front of WTGs. The new reproduction proposal was also done.
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Fig.1 Location of Taikoyama wind farm in Kyoto Prefecture



Fig.2 Picture of wind turbine accident, quoted from RKB Mainichi Broadcasting Corporation
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Fig.3 Schematic outline of wind turbine
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Fig.4 Computational grids near wind turbines
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Fig.6 Time variation of scalar wind speeds at hub height (50.0m),
Time interval of horizontal axis shows about 45 minutes (U;j;=5.0m/s)
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Fig.7 Profiles of mean wind speeds at each of wind turbines
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Fig.9 Instantaneous velocity vectors at the wind turbine of No.3
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Fig.14 Image of wake interaction between two wind turbines by visualizing Laplacian of pressure field
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Appended Fig.1 Results of trial calculation of economical efficiency in the case of one wind turbine
(hub height=70.0m) based on weather GPV data (MSM-S data at a position of GPV1 in Fig.12)



