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SENSORS AND CERTIFIABLE HYBRID ARCHITECTURES
FOR SAFER AVIATION IN ICING ENVIRONMENT

Basic Physical Principle
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INTA Ice detection: FOD

& Basic physical principle:
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Differentiate between App Cand O

Aeronautic profile: NACA0012

INTA IWT
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Differentiate between App C and O

New FOD detectors during IWT tests

Activated sensors B Activated sensors

Sp-S6 i

S1 S2 S3 s4 S5
S6

FOD Sensor head design LWC=0,9g/m3 LWC=0,3g/m3
8 FBGS the along chord MVD =70 micron MVD =20 micron
-10°C, 1min -10°C, 1min
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—— Pareja interior

Icing conditions tested at INTA-
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Stage 1

IWT running at 70m/s and -142C

No water spray
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—xample: IWT test
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Stage 2

—xample: IWT test

Spray is on. Ice forms at sensor 7 close to
leading edge, and sensor 6 and 5 .

Rime ice
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—xample: IWT test
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SENSORS AND CERTIFIABLE HYBRID ARCHITECTURES
FOR SAFER AVIATION IN ICING ENVIRONMENT

From individual sensor data
to icing data
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From individual sensor data to icing data
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Icing data

MVD = f(ATSp; AT57 ATsz)

ACC_O = f(ATS'y ATsz)

LWC e, xTAS *t
Pice
LWC + e, *xTAS
Pice

ACC = f(ATgy)

Vi

SENS4ICE, EU-funded project, Grant Agreement No 824253 -

22/10/2020

11




14

From individual sensor data to icing data

S-pta (rime)
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S-pta (glaze)
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SENSORS AND CERTIFIABLE HYBRID ARCHITECTURES
FOR SAFER AVIATION IN ICING ENVIRONMENT

Fligh tests

Lo SENS4ICE, EU-funded project, Grant Agreement No 824253 - - 221102020 % 13




Optional second
sensor probe

First sensor probe
(SENS4ICE configu

Spacer to lift the probi
into the free air flow

INTA FOD performed flight tests

& Sensor configuration from

flight tests at INTA in C212
aircraft

Vi
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Al Sensor probe in IWT
Heater (optional)

Fiber optic Interrogator
Si155 from Micron Optics
3kg/ 30W

Actual sensor position

Adaptador ATR72
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SENS4ICE IWT and Fligth testing

& Specific topics
« Pairing: NRC AIWT
« Pairing: EMBRAER Phenom 300

Front view
Scale: 1:2
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Impingement/free air flow definition
to evaluate extension length
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SENSORS AND CERTIFIABLE HYBRID ARCHITECTURES
FOR SAFER AVIATION IN ICING ENVIRONMENT

Summary
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Summary

& Fiber optic sensor FOD has a high potential for ice detection in A/C
& Light weight, robust
& Low consume
& Electro Magnetic Interference (EMI) safe

8 First App C and App O detection has been shown in INTA IWT tests
& Possibility for evaluation of:

& MVD

& LWC

& Ice thickness/ accretion
& Very good detection in RIME, more complicated in GLAZE

& Future development
& Characterization in critical App O condition (NRC IWT tests) with low LWC
& Optimization of the evaluation software
& Optimization of the sensor head development
& Demonstration in flight tests
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