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Fig. 1 Experimental setup in wind tunnel
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Fig. 2 Characteristics of turbulent boundary layer
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Fig. 3 Distribution of normalized mean velocity
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Fig. 4  Distribution of normalized turbulence intensity
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Fig. 5 Contour of normalized integral length scale in horizontal plane
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EXPERIMENTAL INVESTIGATION ON EVOLUTION OF
INTEGRAL LENGTH SCALE WITHIN WIND FARM

3

Liu Huiwen', Zheng Yuan'®, Zhang Yuquan', Yang Chunxia', Fu Shifeng’, Zhang Buen’

(1. College of Energy and Electric Engineering , Hohai University, Nanjing 211100, China;
2. Institute of Innovation, Hohai University , Nanjing 210024, China;
3. College of Water Conservancy and Hydropower Engineering , Hohai University, Nanjing 210024, China)

Abstract: Wind tunnel experiments were performed to investigate the evolution of the integral length scale ( A ) in an
aligned model wind farm with stream-wise turbine spacing of 10 rotor diameters ( d, ) by span-wise spacing of 2.5d,
resulting in an array of 5X3 horizontal-axis turbines. Hotwire anemometry was used to obtain high-resolution measurements
of stream-wise velocity fluctuations at various locations. Results suggest that the distribution of A is almost symmetric in the
horizontal plane while not in the vertical plane due to the boundary layer effect. A is highly dampened by the rotating
turbines and recovers with distance downwind, as large-scale motions from the outer flow gradually enter the wakes. In
particular, A appears to reach adjusted value starting from the fifth row of turbines in the wind farm. There, the flow

impinging the turbines exhibited A/A, =~60% . Also, the undisturbed levels of A above the wind farm are recovered only

inc

at 0.5dr above the top tips.

Keywords: wind power; wind turbines; wakes; turbulence; integral length scale; wind tunnels



