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PERFORMANCE ANALYSIS OF NREL PHASE VI WIND TURBINES
UNDER VARIOUS SCALE CONDITIONS

YM. Park' and BH. Chang’

In the present paper, the scale effects of two-dimensional airfoil and three-dimensional wind turbine were
investigated by using FLUENT sofiware. For two dimensional analysis, flow around S809 airfoil with various
Reynolds No. and Mach No. conditions were simulated. For three dimensional analysis, scaled NREL Phase VI wind
turbine models from 6% to 1,600% were simulated under the same lip speed ratio condition. Finally, aerodynamic
comparisons between two-dimensional flow and three dimensional wind turbine flow are made for the feasibility
study of scale effect corrections. Currently, KARI(Korea Aerospace Research Institute) is preparing for the wind
tunnel test of 12% NREL Phase VI wind turbine and the performance analysis of the scaled NREL wind turbine

model will be validated by the wind tunnel test.
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Fig. 6 Lift coefficient of $809 airfoil.
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Fig. 7 Drag coefficient of $809 airfoil.
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Fig. 8 Lift coefficient of S809 airfoil for various
Reynolds No condition(Mach=0.1).

20

15 Re=5 X 1045
—- Re=10%6

----- Re=10A7 / i\’
10_} Re=2 x 1047 /\,‘ o

05 / e
Ny A
0.0 -
, / M=0.2
05 10 20
Angle of Attack

Fig. 9 Lift coefficient of S809 airfoil for various
Reynolds No condition(Mach=0.2).
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Table. 1 Various Sizes of NREL Phase VI Wind Turbine

Scale(%) | 1,600 | 800 0] 12] 6
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Fig. 10 Shaft torques comparison of NREL phase
V1 wind turbines under various scales.
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