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Abstract : The main objective of this study is to predict the wind power generation at the wind farm using
various wake models. Modeling of wind farm is a prerequisite for prediction of annual energy production at the
wind farm. In this study, we modeled 20 MW class Seongsan wind farm which has 10 wind turbines located at
the eastern part of Jeju Island. WindSim based on the computational fluid dynamics was adopted for the estimation
of power generation. The power curve and thrust coefficient with meteorology file were prepared for wind farm
modelling. The meteorology file was produced based on the measured data of the Korea Wind Atlas provided by
Korea Institute of Energy Research. Three types of wake models such as Jensen, Larsen, and Ishihara et al. wake
models were applied to investigate the wake effects. From the result, Jensen and Ishihara wake models show
nearly the same value of power generation whereas the Larsen wake model shows the largest value. New
positions of wind turbines are proposed to reduce the wake loss, and to increase the annual energy production
of the wind farm
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(a) Location of wind farm
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(b) Position of wind turbines
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Fig. 1 Seongsan wind farm
Table. 1 Specification of Vestas V80 wind turbine
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Fig. 3 Power curve and thrust coefficient of Vestas V80
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Fig. 4 Wind rose at Seongsan wind farm

Table. 2 Properties of meteorology file

Main wind direction NNW
Height [m] 78
Mean wind speed [m/s] 7.1
Weibull, k 19
Weibull, ¢ 8.1
Position m055015
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Fig. 8 Mean wind speed according to wake models
at Seongsan wind farm
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