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Numerical Analysis of Wind Turbine Scale Effect by Using
Computational Fluid Dynamics
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© Numerical analysis of wind turbine scale effect was performed by using computational
For the numerical analysis of wind turbine,

Three dimensional Navier-Stokes

solver with various turbulence models was tested and realizable k~e turbulence model was selected
for the simulation of wind turbines. To validate the present method, performance of NREL (National
Renewable Energy Laboratory) Phase VI wind turbine model was analyzed and compared with experiment
and blind test data. Using the present method, numerical simulations for various size of wind
tunnel model were carried out and characteristics were observed in detail. The power loss due to
the interference between wind turbine and nacelle was also computed for relatively larger nacelle
installation in wind tunnel test. The present results showed good correlations with experimental
data and reasonable trends of scale effect of wind turbine.
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Fig 1. Trends of wind turbine size
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Fig. 2 Blade surface mesh distribution of NREL
Phase Vi wind turbine.
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Fig. 3 NREL Phase VI wind turbine blade and

Fig 4. Vorticity convection from turbine
blade
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Fig 5. Shaft torque characteristics for
various turbulence mode!.
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Fig 6. Shaft torque and bending moment
compar ison with blind test results.
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Fig 7. Torque and thrust coefflment
compar ison for various scale models.
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Fig 8. Torque and thrust of wind turbine cross
section for full and scaled model.
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Fig 9. Shaft torque for full scale and 12%
scaled NREL Phase VI wind turbine.
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Fig 10. NREL Phase VI full scale nacelle and
model scale nacelle for 12% model.
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Table 1 Nacelle Effect

Scale | Nacell Size | Torque |Atorque(%)
Full No Nacelle 1434 Nm 100.00%
Scale Full Scale 1433/Nm 99.93%
12% Scale 1416 Nm 98.74%

- - 100.00%

100.08%)

98.39%
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