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Design, Develope and Test the Model of Vertical Axis Wind Turbine
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Abstract

The objective of this research is to study design build and test the performance of vertical wind
turbine for wind velocity in the range of 3-7 m/s, which is suitable for Thailand, in order to produce
electricity with 25 W capacity. The turbine model is scale down to a ratio of 2.25 to test the turbine
performance in the exiting wind tunnel having the wind velocity of 30 m/s. This turbine model was built with
the airfoil shape type NACA -0033. The cord length is 8 cm. and the height is 40 cm. The turbine has 4
blades with the radius of rotation is 20 cm. In the experiment, the speed is measured by the infrared rpm

meter while the brake power is measured by the Ponny Brake. The prototype performance is analyzed by
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using Buckingham Pi Theorem and similitude analysis .Three dimensionless groups, power coefficient, tip
speed ratio and Reynold number, are considered.

From the experiment, the power coefficient Cp , the tips peed ratio and Reynold number are
0.15,1.3,388056 and mechanical efficiency 80 % respectively, then the mechanical power of a prototype is
24.4 W at the shaft rotation of 188 rpm when the wind speed is 7 m/s. The error of power between the
design and the experiment is 8 % due to friction and measurement error.

Keywords: Wind Turbine, Performance, Model, Prototype
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