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Abstract

A Fiber Bragg Grating (FBG) sensor imbedded small wind turbine blade was manufactured to experimentally
investigate the feasibility to embed FBG sensors between layers of glass fiber to monitor dynamic strains of the
wind turbine blade. The blade which is similar to a commercial 300 W wind turbine blade was manufactured with
glass fiber as a reinforcement and epoxy resin as base material. A total of five FBG sensors including one
temperature sensor were imbedded in the blade to sense mechanical strain and temperature. While manufacturing
the blade, residual strain and temperature that occurred in the small wind turbine blade were monitored using the
imbedded FBG sensor array. To examine the sensor performance, an impact test was carried out. The
experimental results from the FBG sensors were close to those from electrical strain gages mounted on the blade
root surface. The mode shapes of the blade were analyzed also using a commercial Ansys simulation with a model
obtained from a three dimensional laser scanning of the blade.
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Fig. 2 Flow chart for blade manufacturing
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Fig. 10 Results of blade impact test

Table 1. Results of blade impact test

Mode Strain gauge FBG
1st Mode (Hz) 16.6 16.6
2nd Mode (Hz) 35.1 35.0
3rd Mode (Hz) 54.5 54.5
4th Mode (Hz) 116.2 116.3
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Table 2. Results of modal Anaysis using Ansys

Mode Frequency (Hz)
Ist 16.53
2nd 51.31
3rd 61.69
4th 119.96
5th 189.62
6th 204.54
7th 242.01
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