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Direct ice sensors

» Measures directly the
presence of water
particles in the air

* Measures meteorological
icing

* Pros : High sensibility,
high precision

« Cons : Instrumental icing
has to be modelled, few
information about ice
caracteristics




Direct ice sensors

* | ow adhesion wet snow

e Contributes to the heat
transfer

* Does not result into large
accretions

* Add a surface sensing
device to discriminate
events




Indirect ice sensors
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* Pros : Instrumental icing s

assessment_, accuracy for
small accretions

» Cons : lower sensibility,
higher latency time, prone
to large accretions




Indirect ice sensors

« Combinations of methods
* Add redundancy

* Reduce false alarms

* Increase sensibility




Description of the technology

_ _ No ice
 Optical sensing surface

* Total internal reflection

 Presence of ice on the
surface

» Refractive index of ice
closer to glass

e Deflection and diffusion of
light

* Ambient light
compensation




Advantages

An optical sensor.

* Low cost
* Well known technology

« EX: automatic whipers,
fingerprint sensors

« Simple hardware

* Vesatility, can take almost
any form
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Rain sensor




Alpha prototype

* Mounted on a MCMS
* Large sensing surface
 PDMS waveguide

* Discriminate wet snow




Wind tunnel
measurements

Air temperature : -8°C

High constant flow
rate

Signal [-]

Rime ice
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Freezing rain
measurements

Installed on a rooftop
during a freezing rain
event

Increasing
temperature

Three phases clearly
distinguishable

Snow Freezing rain / fog

Signal [-]
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Rime ice
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Discrimination

of rain
* Even without WWTJ
temperature o
measurement, rain m
produces a totally
different signal
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Possibilities

* Prototype beta :
* Way smaller
* Cheaper

* Blade embedding
* |ce shedding techniques
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