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THE ICING PROBLEM - SEEN BY THE ANEMOMETERS
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Gates and Thompson (1985)

Laasko et al. (2003)
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\/ N VERY CREATIVE ICE-FREE IDEAS!

Makkonen (2001)
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REFRIGERATED WIND TUNNEL - 2010
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FIELD TESTS - 2011
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FIELD TESTS - 2011
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Bégin-Drolet et al., Commissioning of a new ice-free anemometer: 2011 Field tests at WEICan, Measurement 45 (2012) . }



FIELD OBSERVATIONS - 2011

North Cape Wind Farm
16 turbines
V47/660 kW
ommissioned in 2001-2003

Bégin-Drolet et al., Novel meteorological sensor for anemometer heating control purposes: Part A proof of concept, Cold Regions Science and Technology 96 (2013)
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THERMAL ICE SENSOR - 2012

Bégin-Drolet et al., Novel meteorological sensor for anemometer heating control purposes: Part A proof of concept, Cold Regions Science and Technology 96 (2013)
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N THERMAL ICE SENSOR - 2012
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L if error > threshold & T_< 0°C
E = thermal model TSJ - () emr neatng =On
. Si error < threshold
X heating = OFF
q 5_meas
precipitations o

Bégin-Drolet et al., Novel meteorological sensor for anemometer heating control purposes: Part A proof of concept, Cold Regions Science and Technology 96 (2013)
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THERMAL ICE SENSOR - 2012

heating element

thermistor



flow temperature (°C)

THERMAL ICE SENSOR - 2012
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flow velocity (m/s)
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THE ICING PROBLEM - SEEN BY THE TURBINES!

source: InnovWeek ENGIE

* Production losses:
* Excessive turbine loads;
 Health/safety issues.

Bégin-Drolet et al. (2018) The importance of accurate detection for turbine ice prevention systems. Winterwind international conference 2018
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. 2ND INSTALLATION ON A WIND TURBINE - 2915
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ANTAéTIC PARTNERSHIP WITH BOREALIS WIND
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SPINOFF LAUNCHED NOVEMBER 2020

www.icetek.ca
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Meteorological Conditions Monitoring Station (MCMS)

 All-in one meteorological station

 Detects the onset of icing, the
Intensity, the end, estimates the
LWC, estimates the thickness of
ice accumulated, ...

e Used for turbine IPS control
* Used for ice assessment
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/ Meteorological Conditions
' Monitoring Station (MCMS)

Technology licensed to icetek

% | Measurements
“ Wind speed Oosoms  * gg/of?g éor;?sf ms)
— & Wind direction 0 to 360° +4°
Temperature -40t060 °C z 8;:3 %’J:;C to 30°C)

MCMS (nacelle or mast)

Ice detection probe A Ice detection probe B

solar radiation sensor

Electrical box
(in the nacelle or on the met mast)

Relative humidity 0to 100 % +3%RH
Barometric pressure  30to 110kPa +0.1 kPa
Solar radiation 0 to 1800 W/im* £5 %

FT722-D wind sensor ~ 24VDC,10A 115/230 VAC Liquid water contentz  Typ.0to 1 g/m?
surge protected 3 Icing severity? Typ. 0 to 10 g/(sm?)
Ice accumulation? mm
~ digital communication Ethemet | €iNG type? glaze, soft rime, hard rime
surge protected

Meteorological icing  on/off

Integrated microprocessor

meteorological station
(temperature, humidity, pressure)

ETL Certified Intertek Instrumental icing on/off

i Precipitation on/off

i |
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http://www.icetek.ca/
mailto:info@icetek.ca
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