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ABSTRACT

The aim of this study was to analyse power performance of wind turbine blade made
from composite polyester resin reinforced with bamboo fiber, which was environmental friendly.
The results of power performance and stress at blade root from developed computer program
were respectively analysed and compared to the result of wind turbine performance test in wind
tunnel and tensile test.

2-blade horizontal wind turbine had 0.4 m length with 0.06 m cord with Clark Y airfoil
non-twist rectangular blades, which had 722 kg/m3 density. The blades were made from
composite polyester resin reinforced with bamboo fiber by vacuum resin infusion method. The
result of testing wind turbine in wind tunnel showed that maximum coefficient of power of wind
turbine, which had 3-degree setting angle, was equal to the designed setting angle. The maximum
coefficients of power at wind speed 3.447, 4.341, 5.533, 6.427 and 7.619 m/s were 0.211, 0.301,
0.361 and 0.369 respectively. The comparison between testing results and calculated power

performance from developed program showed that the calculated power performance from



developed program had total error less than 10% when wind speed was over 6.427 m/s.
Calculated stress of wind turbine root from developed program at tip speed ratio of 5 and
wind speed 30 m/s had tensile strength 11.95 MPa. Tensile strength of composite polyester resin
reinforced with 3.79%wt of bamboo fiber (BLX) and glass fiber (GLX) had tensile strength 59.2
MPa and 73.5 MPa respectively. The tensile strength of BLX and GLX compared to the
calculated stress of wind turbine root was equal to 5 and 6.1 times respectively, which passed

safety factor standard for small wind turbine IEC 61400-2 (standard safety factor is 3).



