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ABSTRACT

The aim of this study is to design and test the wind turbine blade to be suitably
used with low wind velocity in Thailand. As for the design, wind speed is set to be 6
m/s. The wind turbine blade is applied with FD2.7-500 wind turbine for 12V and 24
V batteries charging. The upper limit of the rotor diameter is 3 m. The Glass Fiber
Reinforced Plastic is used as raw material for the blade. This study is divided into two
categories; airfoil shape adaption and blade parameters optimization.

The first part, adaptation of airfoil shape is performed in order to improve lift
coefficient by using XFLR5 commercial program as effective design tool. The shape
obtained from the program is, then, tested in wind tunnel to obtain experimental data
which are important to design the wind turbine. It is found from sensitivity analysis
of airfoil parameters that, maximum camber of airfoil is the most importance

parameter of lift force coefficient. By increasing the maximum camber to 7% of chord



Vi

length, relative high lift force of 1.52 is obtained which is 10% higher than that of
commercial wind turbine blade.

Another, wind turbine blade parameters are optimized by using mathematical
model based on Blade Element Momentum theory to predict performance of small
horizontal-axis wind turbine blade. Good agreement between the experimental data
(as reported in scientific literature) and simulated results were found with standard
deviation of £9.2%. New wind turbine blade can be obtained from the optimization of
parameters of blade length, chord length, twist angle, number of blade, blade strength
at maximum operating conditions with wind velocity of 12 m/s. Engineering
economic will also be emphasized to retrieve small wind turbine that generate high
torque.

The optimized wind turbine blade, which has blade length of 1 m, constant
chord length of 0.12 m, non-twist angle, pitch angle of 20°, number of blade of 3,
safety factor at maximum operating condition of 4 and 2.8 for charging to 12V and
24V batteries, respectively, has been successfully obtained. It was found from the
experimental result that, it is easier for the optimized wind turbine to autonomously
start and can generate higher torque per unit area at all wind speed of testing.
Moreover, at designed wind velocity, new wind turbine blade has higher efficiency of

27% while that of FD2.7-500 wind turbine blade is only 16.5%
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