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Airfoil design for active load control wind turbine blade
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Active Local Load Control
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Fig. 3 Thickness ratio distribution
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Fig. 5 base airfoil(DU180)
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Cl comparision

Fig. 6 S809 Cl comparison(Re=1,000,000)



Cd comparison
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Fig. 8 Optimization stratege

Table 2 Design condition

Base Geometryl DU180

Design Re no.| 1,000,000

Design
variable bts

Upper H-H function var.

Lower H-H function var.

Thickness(at_85% chord)

pts
Max. thickness,18%(+/=0.5%)
constraint Max. T.E. thickness(at]
85%chord)
Max. C1/Cd
Objective Max. Trailing Edgs

MIGA 483 A1 718 gte vhast gt

Optimization Technique: Multi-Island GA

Interval of Migration = 5
Number of Generations = 30

Number of Islands = 4
Rate of Crossover = 1.0
Rate of Migration = 0.01

Rate of Mutation = 0.01

Rel Tournament Size = 0.5
Sub-Population Size = 24
Total design evaluations:

2881

Number of feasible designs: 2743
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Fig 9 Geometry of Designed airfoil (KWA026-180),
compared with DU180
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Fig 10 Trailing Edge comparison

CI Comparison

Fig. 11 Cl comparison(Re=1,000,000), Calculated by
Xfoil



Cl/Cd Comparison
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Fig. 12 CI/Cd comparison(Re=1,000,000), Calculated by
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