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Torque Modeling of a Wind Turbine System

Sung-Hwan Boo*, Jong-Hwan Lim**, Jong-Chul Huh** and Kun-Hoon Kim***

ABSTRACT

Torque generated by the blade of a wind turbine is a non-linear function of the wind velocity, the angular
velocity of the rotor and the pitch angle. Glauert's theory for propellers. though widley used. is not suited to
simulate the performance under variable wind speed and pitch angle. Furthermore. the numerical iteration
procedure of the theory ristricts the applicability of a real time control of the wind turbine. We suggest a new
method of modeling the torque that can be used in a real time control. Based on Glauert's theory. the power
coefficient curve is estimated. In the vicinity of the operating point on the curve. a linearized model is extracted
in terms of the wind velocity, the angular velocity and the pitch angle. the usefulness of the model is

demonstrated with the results produced by sets of experiments.

Key words : Wind turbine system. pitch control. angular velocity
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Table 1. Geometries of the blade

T = A !
Rotor Diameter 84 cm
Number of Blade 2
Type of Blade NACA 4415
Taper Ratio 05
Twist Ratio 0
Root Chord 8.6cm
Tip Chord 4.3cm
Material Duralumin
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Fig. 1 Characteristic of Co-a for NACA 4415
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Fig. 4 Schematic diagram of a wind turbine system
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