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Introduction: Rotor blades for wind tur-| [Theoretical background:
bines are made of glass-fiber reinforced
compound material (GFRP).

. Length 50m/ 15t weight/ max. speed 300
km/h.

. Permanent dynamic load e.g. centrifugal

. Frequency Domain Reflectometry (FDR).
. TEM Waveguide/ Twisted pair wire.
. Frequency sweep using two discrete frequencies f1 and 2 .

. Figure two shows a block diagram of the measurement method.

force.
. They have to withstand the forces of na- o
ture such as rain, moisture, temperature R T R
change, solar radiation, lightning.
. A continuous blade monitoring system 100 15 )
can reduce the repair costs and the
downtime periods. 80
Computational Methods: The simula- 50 NG '_' Af T 1

tion method relies on the compound pow- Simulated

er of COMSOL and SPICE.
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Figure 1) Block diagram of the measurement method

Results: According to the simulation and experiments it is possible with few modifications on rotor blades to monitor its strain circularly. The only
modification which should be applied to a conventional rotor in order to measure its mechanical stress is an integrated twisted pair wire. The wire must be integrat-

ed during the manufacturing process. Figure 6a shows a cutout of a specimen simulating a rotor blade for laboratory purposes. Figure 6b shows a modified rotor
blade to allow the stress measurement.

Conclusion: The applied and described method will revolutionize the rotor blade monitoring. With this method it is now possible to monitor the me-

chanical stress circularly this reduces the maintenance costs and maximize the operational availability. The mechanical strain Measurement method is applicable
to existing rotor blade production units. This makes it easy to adopt it to the production.
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Figure 2) The strain monitoring SPICE Modell. Figure 3) A 3-D COMSOL model of the GFRP material with integrated
tW|sted pair cupper W|re

ensile strain machine.
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Flgure 6a) StandardﬁG‘FRP
specimen, 6b) modified
GFRP specimen

Figure 4) Measurment setup Flgure 5) TenS|Ie specimen
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