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Three-Dimensional Offshore Wind Turbine Blade Design by using
Efficient Two Step Optimization
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Nomenclature

a : sound speed, m/s

B : number of blades

¢ : scale parameter, m/s

Crer - Scale parameter at h,.¢, m/s
c(r) : chord length, m

C, : power coefticient

D : blade diameter, m

(02)387-2662

(V) : Weibull probability distribution
h : hub height, m

h¢ : reference height (=10m), m

k : shape parameter

k¢ : shape parameter at h,¢

M : Mach number

M, : Mach number at the blade tip

n : revolution per second, rps

P : power output, watt
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P(V)f(V) : annual power, watt
P (V) :average annual power, watt
r : non-dimensional radial coordinate
R : blade tip radius, m
rpm : rotating speed
V : instantaneous wind speed, m/s
Vemae & Velocity contributing maximum energy, m/s
V., : average wind speed, m/s
V. : rated wind speed, m/s
X : design variables
B(r) : twist angle, degree
A : tip speed ratio
4 : mean value
P : air density, kg/m’
o : standard deviation
o, : total integrated solidity
€ : rotor angular velocity
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Fig. 1 Concept of offshore wind turbine
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Fig. 2 Two step design optimization process for 3D wind turbine blade
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Table 2 Wind data for wind blade design®

Longitude 12861
Latitude 3457
Scale parameter, Cet [m/s] 844
Shape parameter, ket 219
Average wind speed, Vet [m/s] 748
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Fig. 3 Flowchart for wind turbine blade design
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