Effect of wind turbine wakes on summer-time wind pr ofiles
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NREL, NCAR, & lowa State University Colleded two horizontal wind components 0,2 +0,2 + 0,2 *  Wake velocity deficit is larger for *  Enhanced TKE exists in shallow layers
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 Surface station measurements and LIDAR wind and is above hub height in the wake *  TKE maxima occur at several levels
turbulence profiles were taken on opposite sides of a *  Similar behavior aloft between within turbine rotor disk
row of multi-MW wind turbines. + Wind speed above the rotor disc is ¢ Maximum TKE enhancement occurs stable and unstable conditions
) in top half of rotor disk, coincident
* Turbine rotors span from 40m to 120m above the slightly affected by wake with maximum velocity deficit
surface with a hub height of 80m.
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Comparison of 18 ! ! ! i ! ! Upwind and downwind LIDAR profiles enable characterization of turbine wake effects
two LIDARs . *  Amomentum deficit exists in turbine wake for both stability conditions.

Figure 4: Map of the experiment location. ) = Wind Turbine 14-  Siope=09%5 1 - Momentum deficit is larger in stable conditions although upwind wind speed is lower in stable
1 =NCAR Surface Station J =CUWind LIDAR |+ ||pARs were deployed Y-Intercept = 0.031 conditions than in convective
side-by-side for 2 days at @12 RP=0ss * - The maximum deficit is found above hub height
! Output the southern location to £ ¢ Turbulence Kinetic Energy increases in the wake for both stability conditions
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) ) 40, 60, 80, 100, 120, difference. & - TKE differences are observed at the lowest altitude observable by LIDAR, suggesting wake
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