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Abstract

This research attempted to study the feasibility of generating electricity with a small wind
turbine at low wind speeds, by using wind energy, which is the clean energy, creating no pollution
to environment for the best benefit for power generation. The objectives are: (1) to design and
construct a wind generator and (2) to test the electricity-generating capability of both vertical and
horizontal axis wind turbines. The generator design includes a moving component made up of 48
permanent magnet plates encased in resin, and a stator coil composed of 10 coils of #23 AWG
copper wire, with 1,500 turns per coil. The wind turbine blades are optimized for low wind speeds.
The vertical axis wind turbine (VAWT) features a roof ventilation fan with 36 blades, measuring 60
cm in diameter and 50 cm in height. The horizontal axis wind turbine (HAWT) is constructed from
plastic pipes of varying lengths: 60 cm, 80 cm, and 100 cm. Comparative tests were conducted to
assess the electricity generation of each turbine design. Experimental results show significant
differences between the two turbine types in electricity production. The HAWT with 80 cm blades,
operating at a height of 6 meters and a wind speed of 4 meters per second, achieved the highest
power output, with a rotation speed of 358 rpm and a voltage of 40.67 volts. In contrast, the lowest
output for the HAWT occurred with 100 cm blades at a height of 2 meters, a wind speed of 1.1
meters per second, a rotation speed of 167 rpm, and a voltage of 13.41 volts. The VAWT, by
comparison, reached its peak performance at a height of 6 meters, with a wind speed of 4 meters
per second, a rotation speed of 64 rpm, and a voltage of 26.54 volts. The lowest output for the
VAWT was observed at a height of 2 meters, a wind speed of 1.1 meters per second, a rotation
speed of 30 rpm, and a voltage of 13.74 volts. These findings provide valuable guideline for further

development of renewable energy systems using wind turbine.

Keywords : small wind turbine, small generator, low wind speed
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