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Optimal Design on 20 kW Constant-pitch Wind Turbine Blades
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Abstract

A method of making design attack angles as a variable was presented. Considering the wind speed
probability distribution of wind farm, an optimization model with the objective of maximum annual energy
production was established in the range of rated power and basic operating wind speed. The blade
geometry of a 20 kW constant-pitch wind turbine was optimized by using genetic algorithm according to
the model. Through the evaluation of the aerodynamic performance of 20 kW constant-pitch wind turbine
and the comparison with the same type wind turbine of NREL, the results showed that optimized wind

turbine had a better aerodynamic performance, which illustrated the advantages of the method in the

design process of constant-pitch wind turbine.
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Tab.1 Basic design parameters of 20 kW wind turbine
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RE4E R/m 5.03
BETR P/KW 20
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BEEE p/kgom 3 1.225
YIARGEE v;,/me-s ™ 4
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Tab.2 Chord and twist angle of blade

HIENLE r/m %7K ¢/m HAB/(°)
0 0. 500 0

0.724 0. 500 0
0. 838 0.538 32.00
0. 968 0.582 29. 00
1.258 0. 680 21.50
1. 500 0. 659 15.50
1. 750 0.638 11. 00
2.000 0.616 8.10
2.250 0. 595 5.80
2.500 0.573 4.80
2.750 0.552 4.20
3. 000 0.530 3.70
3.250 0. 509 3.20
3.500 0. 487 2.80
3.750 0. 466 2.25
4. 000 0.444 1.75
4.250 0.423 1.30
4. 500 0.401 0.90
4.750 0. 380 0.25
5.030 0. 356 -0.20
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Fig.1 Spanwise distribution of blade chords
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Fig.2 Spanwise distribution of blade twist angles
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Fig.3  Power curves vs wind speeds of turbines
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Fig.4 Power coefficients vs tip-speed ratio of turbines
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Fig.5 Thrust coefficients vs tip-speed ratio of turbines
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