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Estimation of Wind Farm Capacity Based on Wake Experiment

DENG Yuanchang ,YU Zhi ,LIU Sha
(School of Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract: Based on the statistic analysis of the installed capacity of built wind farm in China, it is point-
ed out that the determination of wind farm capacity is mainly affected by political and subjective factors
because of lacking technical support. A way of estimating wind farm capacity, 1. e. considering wake
loss, first determining the array of wind turbine generators under the given wind energy resource is pres-
ented, then estimating the capacity is determined when the array of wind turbine generators. To do this,

the power efficiency of different wind turbines is analyzed, while the concept of reference wind turbine
and carries out wake loss experiments using reference wind turbine is introduced. By controlling the aver-
age wake loss of wind farm, the array of wind turbines under difference wind velocities is recommended.

Using the relationship‘between the rated power and square of diameter of wind turbine generator, it gives
the recommend installation capacity at 50 m height for areas with different wind power density level. The
method can provide a reference for determining the installation capacity of wind farm during the early
stage of wind farm construction.
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erator; wake loss
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Table 1 Distribution of wind farm capacity
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Fig. 3 Power coefficient of reference WTG
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Fig. 4 Power curve of reference WTG with 50 m diameter
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Fig. 6 Wake loss experiments under one wind direction

30 1 —o—HAIE6D*8DIEHE —H— # 6D *8 D4 Hi:
—A—15)6D*8DIEHE —¢— 16D * D4 HE

51 %

i

K/ (m-s™)
BT ATRESNBEA AR Y B A

Fig. 7 Wake loss experiments with row and column

distance unchanged
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Fig. 8 Wake loss experiments with uniform wind

direction and stagger wind turbines array
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Table 2 Recommended wind turbine array under

different mean wind velocity
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Table 3 Recommended capacity for different level of

wind power density
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