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Aerodynamic Load Analysis for Wind Turbine Blade in Uniform Flow and

Ground Shear Flow
Jin Kim, Ki-Wahn Ryu
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Abstract : Recently the diameter of the SMW wind turbine reaches 126m, and the tower height is
nearly the same with the wind turbine diameter. The blade will experience periodic inflow
oscillation due to blade rotation inside the ground shear flow region, that 1s, the inflow
velocity is maximum at uppermost position and minimum at lowermost position. In this study we
compare the aerodynamic data between two inflow conditions, i.e, uniform flow and normal wind
profile. From the computed results all of the relative errors for oscillating amplitudes
increased due to the ground shear flow effect. Especially My at hub and Fx, My, M, at LSS increased

enormously. It turns out that the aerodynamic analysis including the ground shear flow effect
must be considered for fatigue load analysis.
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Table 1. Main paraneters of HAWT

Parameter Value
Diameter {m) 60.6
Number of blade 3
Rated power (MN) 1
Rated wind speed{m/s) 12
' Hub height(m) 70
RPM 26.5
AZA T2 12n/sZ d1R.2H, WGIS Class I
F2 HH BEA (WS 2= Aoz AT [5].
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Table 2. Calculated loads for uniform
and NWP wind conditions

Uniform Flow Normal Wind Profile | Relative
amplitude
mean amplitude mean amplitude
Error {%)
Fx 69.5kN 0.1 69.4kN 3.08 2,700
Fy -11.8kN 36 -11.8kN 36.2 0.6
Fz 286_6kN 33.4 286.6kN 34.2 2.4
Hub
Mx | 164.4kN-m | 3444 164 ,.4kN—m 345.9 0.4
My [1.195.7kN-m 6 1,194 5kN-m| 63.9 965
Mz | -11.9kN-m 4.2 =11.9kN-m 4.4 4.8
Thrust] 208.5kN D.05 208.2kN 0.15 200
Fy 3.5kN 202.6 3.5kN 2039 0.6
Fz ~2.2kN 201.4 ~2.3kN 202.4 0.5
LSS
Torque1 556KkN—-m 0.7 555 3kN-m 0.8 14.3
My 0.2kN-m 15.6 1.2kN-m 95.4 518
Mz 0.3kN-m 15.7 1.7kN—m 956 508.9
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