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ABSTRACT

This research aimed to design and build a prototype mechanism to adjust blade pitch
angle of rotors for controlling rotation speed of a wind turbine. Variation of wind speed causes
deviation of rotation from preset value of the normal operation state. The electronic
microcontroller with programmable command was applied to control the designed mechanism.
The governed rotation speed of the wind turbine was set at 100 rpm. The wind turbine prototype
used in the experiment was a horizontal-shaft type and consisted of two blades. The plan view of
each blade rofor was a rectangular shape with constant chord 6 cm and a span of 35 cm length.
The cross-section of each blade was an airfoil type U.S.A.35-B. The total length measured from
the center of rotation to the tip of a blade was 42 cm. The initial geometric pitch angle was set at
0.095 radian or 5.44".

The experimental result showed that the designed mechanism was able to conirol
rotationai speed of wind turbine at steady-state closed to the setting value. This value was
slightly lower and fluctuated in the narrow range. In comparison to the rotation speed set at 100
pm, the error was found in the range of 0.6 to 8.0 %. The simulation tested wind gust set at 5.85,

6.98 and 8.60 m/s attacking to the non-rotating wind turbine, the result found that the wind

turbine took 30, 35 and 55 seconds to reach the steady rotation state respectively. The maximum



rotation speed before converging to the steady-state were 294.8, 429.8 and 849.7 rpm
respectively. Further test were conducted with wind gust set at 5.82, 6.95 and 8.57 m/s attack to
the wind turbine operating in steady-state condition at the wind regime of 4.40 m/s. The result
showed the wind turbine spent 10, 12 and 15 seconds for converging to a presetted steady
rotational state respectively. Whereas the maximum rotation specd before converging to steady

state were 101.8, 128.3 and 185.3 rpm respectively.





