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Loads of NREL Phase VI Rotor at Hub in Yawed Conditions
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Department of Aerospace Engineering, Jeonbuk National University

ABSTRACT

Time series data of 6-component loads were computed for a horizontal axis wind turbine
rotor in yawed operating conditions with both rotating and non-rotating coordinate systems
fixed at a center of a rotor hub. In this study, a well-known 20 kW class of the NREL Phase
VI rotor was used for a model wind turbine, and this paper focuses on the yaw moments and
over-turning moments for the operating wind speed range between 6 to 25 m/s. Unsteady
blade element momentum theorem was adopted to get the aerodynamic loads acting on the
wind turbine rotor. Computed 6-component loads using the developed UBEM code were
compared with those using the NREL FAST program. From the computed results, both yaw
and over-turning moments would be basic inputs to determine not only the specification of
yawing mechanism but also the design condition of foundation.
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Fig. 1. Skewed wake for yawed rotor
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Table 1. Specification of NREL Phase VI rotor [15]
Descriptions Value
Rated power [kW] 19.8
Cut-in wind speed [m/s] 6
Number of blades 2
Rotor and hub diameter [m] 10.058, 0.864
Rotational speed [rpm] 71.63
Yaw moment arm [m] 1.401
Hub height [m] 12.192
Blade mass [kg] 60.2
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