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(Computational Fluid Dynamics, CFD)

Choi

(Choi et al., 2013) SST k-ω
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wind speed)

90 (Feathering)  
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YOUNG Model-05103
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Rich Electric

50 m

2

DU NACA0013 FX63-137

-

4 45 85
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(1)

(2)

ρ Ablade

(1) (2) Paero U1 U4

(3)
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(4)

U1

U4 (4)

(3)

6

RPM = 30

(adaptive time 

step) RNG k-ε k-ω LES SST
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0.1 00.001
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2 U4
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3 4P
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Pinverter

Drivetrain efficiency

5 200 kW ( )

3 150 kW ( )

(RPM) (kW) (kW) (%)
10 0.3 0 0
20 11.2 7.2 64.2
30 36.7 32 87.2
35 58.7 53 90.3
40 87.4 82 93.8
45 125 118 94.4
50 171 162 94.7
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Operational Analysis of Horizontal Axis Wind Turbine  
with Variable-pitch

Yan-Ting Lin1*     En-Kai Cheng2     Guan-Ting Lin3     Chin-Cheng Huang4

ABSTRACT

A numerical and experimental investigation of a horizontal-axis wind turbine with variable pitch angle 
is conducted. The 150 kW wind turbine with IEC-61400-1 Class-IA standard is utilized for verification 
platform. The computational fluid dynamics includes Reynolds-Averaged-Navier-Stokes, sliding mesh 
method and RNG k-ε turbulence model to analyze the operational characteristics of wind turbine. The 
comparison and verification between simulations and experiments are performed according to measurement 
requirements of international standard IEC-61400. The simulation results show that the aerodynamic output 
powers at rated wind speed of 12 m/s are 180 kW, 82 kW and 56 kW as the pitch angles of 5, 15 and 30 
degrees, respectively. The highest efficiency at pitch angle of 5 degrees is 39% and 42% in the experimental 
and numerical analyses, respectively. The maximum efficiency of the experimental data is distributed under 
the wind speed of 7-9 m/s. Further, the maximum output power is 80 kW at pitch angle of 5 degree and 
wind speed of 10 m/s, and the measured data are in agreement with the numerical results.

Keywords:  Computational fluid dynamics, Variable-pitch, Horizontal Axis Wind Turbine, Experimental 
measurements
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