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ARTICLE INFO ABSTRACT

Article history:

This paper describes a fabrication multiplexing sensor probe that employs a fiber

Received 11 February 2014 Bragg grating(FBG) based on multiple measurements to determine the blade
Revised 21 March 2014 deflection of a wind power generator the reliability analysis of this probe is also
Accepted 31 March 2014 presented. To diminish the temperature sensitivity of the FBG sensor, we form
Keywords: multiple CFRPs onto the upper and lower layers of the FBG and package it with
Multiplexing sensor probe an epoxy resin. As a result, the depth of the CFRP is Imm, and the temperature

p g p e o e . .

FBG sensor sensitivity is 2.39pm/ C. We construct a sensor network utilizing the fabricated
. sensor with a blade beam model. As the number of pendulums is increased on the

Wind power blade . . . C .
Measuring deflection fore-end of the beam, the strain value is measured. The strain variation is
Strain variation calculated from the measurement of the load on the blade beam model by
monitoring the strain of the FBG sensor. When the linear equation is applied, the
CERP strain error is 0.4% and when the finite difference method is used, the tip
deflection error is 3.3%. The displacement error derived from the strain value of
the FBG sensor is 4.39%. The calculated result between the measured value of the

dead-end of the beam and the strain is less than 2.46% tip distortion error.
Therefore, our proposed multiplexing sensor probe is a low-cost and

high-reliability solution for a commercial wind power generator.
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Table 1 Properties of CFRP

Variable Measurement
length 30 mm
width 20 mm
thickness 0.125 mm
Stress at Max. Load 1,878 Mpa
Strain at Max. Load 13,038 e
Modulus of elasticity 141.8 Gpa
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