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heat
metal + H20 + NaC| =9 corrosion

14.10.2015 RAVE Offshore Wind R&D Conference Thole Horstmann, Hochschule Bremerhaven, fk-wind: 2



fk-wind: Corrosion due to salt sediments ochschule Bremerhaven -

ki

Hochschule Bremerhaven

e 2002: 80 offshore wind turbines (OWT)
had to be repaired after 2 years due to
corrosion and other issues

 Today's OWTs use air filter systems

‘Q permanent monitoring reasonable

Offshorewindpark Horns Riff 1, Copyright: Mukhz
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Environmental Influences on Offshore Wind Turbines
(Umgebungseinflisse auf Offshore-Windenergieanlagen)

<
)
S
o
S
. 0
<
o
=

_,'jf_‘l-*% -
R A

Automatic optical
measurement system for

Acquisition and analysis of Analysis of material and
monitoring of surfaces

climatological data lubricant sample regarding
microbial induced corrosion and

(temperature, moisture)
contamination
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optically rough
surface

coherent
laser light /

Speckle field

constructive ’—/

interference
Speckle size: destructive
Sp=1,22AF(1+ M) interference

F = f-number
M = reproduction scale
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Mechanical set-up:
e ,Mikrobank” components
* optic table

Sample:
* corrosion resistant
e thermically stable

e laser

Field of view:
20mm x 27 mm

e monochrome, size 1/1.8"
e 1600 x 1200 pixel

* 4,4 x4,4 um? pixel size

e TV-Lens, f=25mm

means of cross I—/

correlation
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fk-wind: Laboratory results with ultrasonic nebulizer
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Calibration method

Calibration data
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Field test measurement in nacelle
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e Speckle correlation is an appropriate method for
measuring different salt sediments on surfaces

* Low-cost diode laser is generally suitable
e Suitable for operation in wind turbines

* |mportant step to concretize layout criteria of
offshore wind turbines regarding level of salinity
in atmosphere
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Further research is necessary:

* Contamination of measurement system
e Clean air vs. reference sample

* Field tests for a robust system design

Geférdert durch:
% Bundesministerium
fiir Wirtschaft
undEnergie R qVE

RESEARCH AT ALPHA VENTUS

aufgrund eines Beschlusses
des Deutschen Bundestages

Hochschule'Bremerhaven o=

Hochschule Bremerhaven Quelle: lichtographie - Thilo Vogel

The presented work is part of the research project: ,,UFO - Umgebungseinflisse auf Offshore-
Windenergieanlagen” (Environmental Influences on Offshore Wind Turbines), state-aided by the BMWi.

A projekt of the research initiative RAVE.
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