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Abstract 

In this study, the fabrication and thermo-mechanical characteristics of glass fiber/vinyl 

ester composite materials for 2.4 m wind turbine rotor blade with tower height of 6 m are 

investigated. Hand lay-up technique with matching molds was used to produce the wind rotor 

blades according to National Advisory Committee for Aeronautics (NACA) 4527 aerofoil 

profile. Bending stiffness was found to be 14.80 KN/m. Results demonstrate the manufactured 

composite rotors process to manufacture wind turbine blades with structural integrity. Dynamic 

testing was performed to verify the structural integrity of wind turbine at 400 r.p.m. In dynamic 

mechanical testing, the storage modulus decreases with increase in temperature.  The glass 

transition temperature of glass fiber/vinyl ester composite was obtained at 73.4 °C based on loss 

modulus behavior. FT-IR analysis of cured vinyl ester (Hetron 922) showed presence of acrylol 

double bound confirming proper curing of vinyl ester. FT-IR analysis at temperature 25, 50 and 

100 °C does not show significant change in resin chemical structure. Glass fiber / vinyl ester 

composites exhibit approximately 23° C higher decomposition temperature than neat vinyl ester 

using thermogravimetric analyzer. Eco audit study showed that the energy and carbon emission 

are mainly due to use phase. It is found that materials phase has 6.1 % CO2.  
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