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Analysing and testing the efficiency of 800 watt wind turbine generator
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Abstract

The purpose of this research was to design, construct and test a wind turbine used to generate electricity at
low-speed conditions that is suitable for the condition in Nakhonphanom Province. The Horizontal-Axis Wind Turbine
(HAWT) which generates electricity at approximately 800 W was designed, constructed and tested at 14 m height in
Wangkrasae School, Plapak District, Nakhonphanom Province where the general topography is similar to other
regions of Nakhonphanom Province. The designed wind turbine system is concerned on four principal advantages,
namely, low cost of investment, simplicity of the system, easiness to maintain and using domestic materials. The unit
cost of electric energy and the payback period of system were also analyzed. The experimental results obviously
showed that the system is cut in at wind speed of 2.0 m/s. The maximum electricity produced by the system is 785 W
for wind speed of 11.5 m/s. It was also revealed that the highest power coefficient of the wind turbine system is 0.34
for wind speed of 4.5 m/s. Furthermore, results of economic analysis indicated that unit cost of electric energy and
payback period of the wind turbine system are 15.0 Baht/unit and 26.6 years, respectively. Finally, it should be noted
that wind turbine electrical system is of interesting when the electric cost is higher 8 Baht/kWh.

Keywords: Wind turbine, Efficiency, Economic worthiness, Payback period
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ABSTRACT

The purposes of this research were to evaluate wind energy
potential, design, construct, and test wind turbine for generate
electricity in Nakhonphanom province. To analyze the potential of
wind energy, wind data were collected from Nakhonphanom
meteorology station for assessment. In this work, Horizontal-Axis
Wind Turbine (HAWT) which generates electricity at around 800
W was designed, constructed and tested. Designing concept of
turbine was based on three principal advantages, namely, low

cost of investment, simplicity of the system, easiness to maintain,
and using domestic materials. Subsequently, wind turbine was
installed at Wangkrasae school, Plapak district, Nakhonphanom
province for testing its efficiency. At this site, the topography is
similar to other regions of Nakhonphanom province. Based on the
potential evaluation, wind turbine constructed in this research can
yield electric energy of 2.36 MWh/y at height 14 m. Furthermore,
it was found from experimental result that cut in of wind turbine
system is 2.0 m/s and the maximum efficiency is 31% under wind
speed of 4.5 m/s.

Keywords: Wind turbine, efficiency, Wind energy potential
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