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Abstract

Despite of the laminar-turbulent transition region co-exist with fully turbulence region around the
leading edge of an airfoil, still lots of researchers apply to fully turbulence models to predict
aerodynamic characteristics. It is well known that fully turbulent model such as standard k-model
couldn't predict the complex stall and the separation behavior on an airfoil accurately, it usually leads
to over prediction of the aerodynamic characteristics such as lift and drag forces. So, we apply
correlation based transition model to predict aerodynamic performance of the NREL (National
Renewable Energy Laboratory) Phase IV wind turbine. And also, compare the computed results from
transition model with experimental measurement and fully turbulence results. Results are presented for a
range of wind speed, for a NREL Phase IV wind turbine rotor. Low speed shaft torque, power, root
bending moment, aerodynamic coefficients of 2D airfoil and several flow field figures results included
in this study. As a result, the low speed shaft torque predicted by transitional turbulence model is very
good agree with the experimental measurement in whole operating conditions but fully turbulent
model(k- €) over predict the shaft torque after 7m/s. Root bending moment is also good agreement
between the prediction and experiments for most of the operating conditions, especially with the
transition model.
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Table 1 Phase IV wind turbine

Number of blade 2

Rotor diameter 10.058m

Hub height 12.192m

Rotational speed 71.63rpm

Cut-in wind speed 6m/s

Power regulation stall

Rated power 19.8kW

Rotational direction ccw

Global pitch angle 4.775°

Fig. 1 Configuration of the NREL PhaselV blade
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