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RATIONALE 

The document has been updated to address editorial and technical errors and add some clarifications in A.1.1: 

• Technical: Corrected the value of the thermal diffusivity. 

• Technical: Corrected an error in the discrimination time calculation formula used in the spreadsheet to generate data of 
the requirements tables. 

• Technical: Added a reference to the calculation tool spreadsheet which will now be included with the document. 

• Clarifications: Clarified the default value of the surface temperature (Tsurf) and indicated the default value of the 
barometric pressure to be used. Addressed and resolved the impacts of the corrections on the document (e.g., updated 
requirements in the test matrix tables). 

PLEASE NOTE: Some discrimination time values given in revision A of the document either for AIRCRAFT or 
ROTORCRAFT are too long and do not correspond to the requirements of the equation stated. However, since AS5498A 
was considered to provide guidance material rather than certification requirements, and it requires confirmation of the 
acceptable discrimination time with the AIRCRAFT manufacturer prior to certification, this was not considered to be a safety 
issue. 

FOREWORD 

1. This document was prepared jointly by Committee AC-9C “Aircraft Icing Technology” and EUROCAE Working Group 
95 “Inflight Ice Detection System.” 

2. EUROCAE is an international non-profit organization in Europe. Membership is open to manufacturers and users of 
equipment for aeronautics, trade associations, national civil aviation administrations, and, under certain conditions, 
non-European organizations. Its work program is principally directed to the preparation of performance specifications 
and guidance documents for civil aviation equipment, for adoption and use at European and world-wide levels. 

3. The findings of EUROCAE are resolved after discussion amongst members of EUROCAE and in collaboration the 
SAE International (SAE), Warrendale, PA, U.S.A., through appropriate committees. 

4. This document is technically identical to ED-103 Rev B. 
  

Full document details: SAE AS5498B

https://www.sae.org/standards/content/PRODCODE/
http://www.avadocuments.com/doc/sae-as5498b
http://www.avadocuments.com/doc/sae-as5498b


 
SAE INTERNATIONAL AS5498™B Page 2 of 76 
 
 
5. EUROCAE performance specifications and other documents are recommendations only. EUROCAE is not an official 

body of the European governments. Its recommendations are valid as statements of official policy only when adopted 
by a particular government or conference of governments. 
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1. SCOPE AND REFERENCES 

1.1 Purpose and Scope 

This document contains minimum operational performance specification (MOPS) of active on-board INFLIGHT ICING 
DETECTION SYSTEMS (FIDS).  

This MOPS specifies FIDS operational performance which is the minimum necessary to satisfy regulatory requirements for 
the design and manufacture of the equipment to a minimum standard and guidance towards acceptable means of 
compliance when installed on an AIRCRAFT.  

Detection of ICE accreted on the AIRCRAFT during ground operations is not considered in this document. This MOPS was 
written for the use of FIDS on AIRCRAFT as defined in 1.3 and 2.3. 

Expected minimum performance specifications for FIDS and their functions are provided in Section 3. 

The minimum performance requirements as defined in Section 3 do not consider SYSTEM performance as installed on the 
AIRCRAFT. Performance in excess of the minimum performance may be required by the SYSTEM installed on an 
AIRCRAFT in order to meet regulatory or operational requirements. This topic is considered in Section 6. 

This MOPS document is structured as follows: 

Section 1 Provides information required to understand the need for the equipment characteristics and tests defined in 
the remaining chapters. It describes typical equipment applications and operational objectives and is the basis 
for the performance criteria stated in Sections 2 to 4. Definitions essential to proper understanding of this 
document are also provided in Section 1. 

Section 2 Contains FIDS intended functions, general design requirements and general reporting and test requirements. 

Section 3 Contains the minimum operational performance specification for the equipment, defining performance 
requirements under ENVIRONMENTAL INFLIGHT ICING CONDITIONS likely to be encountered in flight. 

Section 4 Describes the environmental test conditions which provide a laboratory means of determining the overall 
performance characteristics of the equipment under conditions representative of those which may be 
encountered in actual operations. 

Section 5 Describes recommended test procedures for demonstrating compliance with Section 3 requirements. 

Section 6 Provides guidance on the installed SYSTEM. Installation effects may require FIDS performance in excess of 
the minimum requirements provided in this MOPS. 

Operational performance specifications for functions or COMPONENTS that refer to equipment capabilities that exceed the 
stated minimum requirements are identified as optional features. 

The word “equipment” as used in this document includes all COMPONENTS and units necessary for the SYSTEM to 
properly perform its intended function(s). For example, the “equipment” may include all of the COMPONENTS listed in 1.4. 
It should not be inferred that each FIDS design will necessarily include all of the COMPONENTS or units listed in that 
Section. This will depend on the specific design chosen by the FIDS manufacturer. 

1.2 Applications 

Compliance with this MOPS by FIDS manufacturers, installers and users is recommended as a means of assuring that the 
equipment will satisfactorily perform its intended functions under the ENVIRONMENTAL INFLIGHT ICING CONDITIONS 
established by the regulatory authorities in the reference documents listed in 1.6. 

This MOPS is considered as guidance material and application of this document, and associated compliance demonstration, 
in whole or in part is the sole responsibility of the applicant and shall be agreed by the appropriate airworthiness authority. 
Mechanical and electrical interface standardizations were outside of the objectives of this SAE Aerospace Standard and 
are therefore not addressed by this MOPS. 
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As the measured values of equipment performance characteristics may be a function of the method of measurement, 
standard test conditions and methods of test are recommended in Section 5. 

The members of AC-9C and WG-95 recognize that no FIDS is likely to be capable of performing all of the functions described 
in this document and it will be difficult to test each requirement exactly as written. Furthermore, each specific application 
may desire thresholds different than those specified. Therefore, it is not intended for a FIDS manufacturer to state their 
device complies with this entire MOPS. It is required that the FIDS manufacturer provide a compliance matrix against this 
MOPS as part of the qualification report to assist the AIRCRAFT manufacturer in understanding the FIDS performance. 
When used by an AIRCRAFT manufacturer to define FIDS requirements, the paragraphs required must be specified along 
with any modifications to the functions, thresholds, and/or test conditions. 

1.2.1 Mandating and Recommendation Phrases 

a. “Shall”: The use of the word “shall” indicates a mandated criterion; i.e., compliance with the particular procedure or 
specification is mandatory and no alternative may be applied. 

b. “Should”: The use of the word “should” (and phrases such as “It is recommended that...,” etc.) indicates that although 
the procedure or criterion is regarded as the preferred option, alternative procedures, specifications, or criteria may be 
applied, provided that the manufacturer, installer, or tester can provide information or data to adequately support and 
justify the alternative. 

1.3 System Description 

For INFLIGHT icing operations, airworthiness and operations regulations require that a method of icing detection be 
provided and that, following AIRCRAFT icing detection, actions required for safe flight be implemented. Methods of ICE 
detection may be active or passive, primary, or advisory, and may or may not require flight crew intervention to initiate 
activation of AIRCRAFT SYSTEMs required for safe INFLIGHT icing operations. If not automatic, flight crew intervention is 
required to activate the appropriate AIRCRAFT SYSTEMs. Flight crews are required to use one or a combination of active 
and/or passive ICE detection methods/cues to detect icing. MOPS provided by this document apply to active icing detection 
methods, primary or advisory, defined herein as FIDS. 

FIDS is a device/SYSTEM that senses, detects or discriminates and annunciates ICING CHARACTERISTICS to the flight 
crew and/or to AIRCRAFT SYSTEMS.  

For the remainder of the document: 

• Detect or detection means: “sense, detect, and annunciate.”  

• Discriminate or discrimination means: “sense, discriminate, and annunciate.” 

These devices/SYSTEMs detect the presence of ICE accreted on the SURFACE OF INTEREST and/or atmospheric 
ENVIRONMENTAL INFLIGHT ICING CONDITIONS, and possibly provide icing characterization information.  

A FIDS ensures at least one of the intended functions defined in 2.3. 

A FIDS includes at least one sensor that is directly or indirectly sensitive to the physical phenomenon of icing (such as 
atmospheric liquid water droplets and/or ICE crystals, atmospheric water vapor, temperature, or ICE accretion). 

Passive ICE detection methods and AERODYNAMIC PERFORMANCE MONITORING SYSTEMs (APMS) are not 
addressed by this document. 

1.4 Equipment Components 

FIDS COMPONENTS include: sensor(s) required to perform FIDS FUNCTIONS, signal processor(s), and control unit(s) 
providing the output signal. A FIDS processing unit performs signal processing, sensor monitoring, data communication, or 
other functions. The processing unit may either be integrated with or separate from the sensor(s). Equipment 
COMPONENTS may be contained within a single unit or in multiple units and the sensor(s) may be intrusive or non-intrusive 
to the airflow. 
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The FIDS may be connected to a device to provide information to the cockpit crew. The FIDS may also communicate with 
other on-board equipment or SYSTEMs. However, cockpit displays or any other consumers of ICE detection information 
are not addressed in this MOPS. 

1.5 Definitions and Abbreviations 

1.5.1 Definitions 

Refer to ARP5624 for more details or more definitions of icing-related terms. 

ACTIVE* ICE DETECTION: Any process used for determining the presence of ENVIRONMENTAL INFLIGHT ICING 
CONDITIONS or ICE accretion which makes physical measurements and interprets/processes information to provide an 
indication to the flight crew and/or to AIRCRAFT SYSTEMs requiring no interpretation that ENVIRONMENTAL INFLIGHT 
ICING CONDITIONS or ICE accretion is present. 

*NOTE: Both passive and active methods can be used either as a primary or advisory means. 

ADVISORY FIDS (AFIDS): The AFIDS, in conjunction with visual cues, such as visible ICE accretion on the SURFACE OF 
INTEREST, should advise the flight crew to initiate operation of the IPS using airplane flight manual (AFM) procedures. An 
AFIDS is not the prime means used to determine if the IPS should be activated. When there is an AFIDS installed on an 
AIRCRAFT, the flight crew has primary responsibility for determining when the IPS must be activated.  

AERODYNAMIC PERFORMANCE MONITORING SYSTEM (APMS): An AERODYNAMIC PERFORMANCE 
MONITORING SYSTEM monitors aerodynamic performance of AIRCRAFT surfaces that are amenable to ICE accretion 
and informs the cockpit crew or another SYSTEM about degradation of aerodynamic performance (these SYSTEMs are 
not considered in this MOPS). 

AIRCRAFT: Any machine capable of flying by means of buoyancy or aerodynamic forces, such as an airship, 
ROTORCRAFT, or AIRPLANE. 

AIRCRAFT SURFACES: Any surfaces exposed to external ENVIRONMENTAL INFLIGHT ICING CONDITIONS, whether 
internal or external to the AIRCRAFT and/or engine, subject to ICE accretion. 

AIRPLANE (AEROPLANE): A fixed-wing vehicle that travels through air supported by the dynamic action of air against its 
lifting surfaces. 

ANTI-ICING/ANTI-ICE: The prevention of ICE formation on a surface. 

COMPONENT: A part of a SYSTEM (e.g., sensor, processor, or display). 

CRITICAL SURFACE: A surface whose integrity affects safe AIRCRAFT take off, flight, and landing. A surface that accretes 
ICE and affects safe AIRCRAFT take off, flight, and landing is a CRITICAL SURFACE for INFLIGHT icing. 

DEICING/DEICE: The periodic shedding of ICE accretion by destroying the bond between the ICE and the protected 
surface. 

ENVIRONMENTAL INFLIGHT ICING CONDITIONS: Conditions encompassing either ICING CONDITIONS, GLACIATED 
CONDITIONS, or MIXED PHASE CONDITIONS. 

FAILURE: Loss of function or malfunction of a SYSTEM or a part thereof. 

FIDS FUNCTION(S): One of the FIDS functionalities defined in 2.3. 

FREESTREAM: The air surrounding an AIRCRAFT in flight that is not disturbed by the AIRCRAFT’s passage. Relative to 
aircraft icing, the undisturbed air is assumed sufficiently free from local airflow variations such that the icing drop trajectories 
(relative to the AIRCRAFT) are not altered. 

FROST: ICE CRYSTALS formed on a surface by water vapor deposition from the atmosphere. 
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GLACIATED CONDITIONS: Conditions consisting entirely of ICE CRYSTALS; to be distinguished in this sense from ICING 
CONDITIONS containing exclusively SUPERCOOLED liquid water drops and MIXED CONDITIONS. 

GLAZE ICE: Transparent or translucent ICE formed by liquid water drops which do not freeze immediately on impact. 

HOVER: Flight at zero groundspeed. Operation in winds up to 35 knots from any azimuth is typically assumed. 

ICE: Any form of frozen water found on an AIRCRAFT including clear ICE, GLAZE ICE, mixed ICE, RIME ICE, RUNBACK 
ICE, FROST, snow, ICE CRYSTALS, etc. 

ICE CRYSTALS: Any one of a number of macroscopic, crystalline forms in which ICE appears, including hexagonal 
columns, hexagonal platelets, dendritic crystals, ice needles, and combinations of these forms. 

ICING CHARACTERISTICS: A group of parameters that characterize an Icing event. Such parameters include, but are not 
limited to: atmospheric condition of encountered ENVIRONMENTAL INFLIGHT ICING CONDITIONS as defined in 1.8, 
temperature, presence of ICE, ICE thickness, ICE accretion rate, visible moisture, presence of water, LIQUID WATER 
CONTENT, the presence of ICE CRYSTALS, ice particle size, ice water content, water drops size, and exceedance of 
predefined values. 

ICING CONDITIONS: The presence of SUPERCOOLED liquid water drops and temperature conducive to AIRCRAFT icing. 

INFLIGHT: Flight phases from AIRCRAFT take off to AIRCRAFT landing. 

INFLIGHT ICING DETECTION SYSTEM (FIDS): A FIDS includes at least one sensor which is directly or indirectly sensitive 
to the physical phenomenon of icing. 

LATENT FAILURE: FAILURE which is not detected and/or annunciated. Per CS-25/14 CFR 25.1309-1A, a LATENT 
FAILURE is one that is inherently undetected when it occurs. LATENT FAILUREs result from the inability of the built-in test 
function to identify equipment FAILUREs. 

LIQUID WATER CONTENT (LWC): LIQUID WATER CONTENT is the total mass of water contained in liquid drops within 
a unit volume or mass of cloud or precipitation, usually given in units of grams of water per cubic meter or per kilogram of 
dry air (g/m3, g/kg). 

MIXED PHASE CONDITIONS: A mixture of liquid SUPERCOOLED water drops and ICE CRYSTALS existing within the 
same cloud environment. Also called a mixed condition. 

NUISANCE ALARM: Annunciation of the presence of ICE or ENVIRONMENTAL INFLIGHT ICING CONDITIONS when no 
ICE or no ENVIRONMENTAL INFLIGHT ICING CONDITIONS are present. 

OPERATE (THE) IPS: Activation or deactivation of the AIRCRAFT ice protection SYSTEM (IPS) and/or control of the 
AIRCRAFT ANTI-ICING or DEICING functions. 

PASSIVE* ICE DETECTION: Any process/technique used for determining the presence of ENVIRONMENTAL INFLIGHT 
ICING CONDITIONS or ICE accretion which requires flight crew intervention to interpret and make the final decision that 
ENVIRONMENTAL INFLIGHT ICING CONDITIONS or ICE accretion are/is present. examples include using 
information/cues derived from flight crew visual observation from the following sources: ICE accretion on reference surfaces, 
wipers post ICE accretion, lighted ICE accretion probe, ICE accretion information from an infrared imaging SYSTEM (non-
enhanced), etc.  

*NOTE: Both passive and active methods can be used either as a primary or advisory means. 

PRIMARY FIDS (PFIDS): A PFIDS must either alert the flight crew who is then obligated to OPERATE THE IPS using AFM 
procedures or automatically activate the IPS before an unsafe accumulation of ice on the airframe, engine COMPONENTs, 
or engine air inlets occurs. 

RESPONSE TIME: The elapsed time from the beginning of the icing event of interest to the annunciation of this icing event 
by the specific function of the FIDS to the flight crew and/or AIRCRAFT SYSTEMs. 
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RIME ICE: Milky and opaque ICE formed by liquid cloud drops that freeze immediately on impact. 

ROTORCRAFT: ROTORCRAFT includes conventional helicopters of various configurations, compound helicopters, and 
tiltrotors. 

RUNBACK ICE: Ice formed from the freezing or refreezing of water leaving an area on an AIRCRAFT surface that is above 
freezing and flowing downwind to an area that is sufficiently cooled for freezing to take place. This ICE type is frequently 
associated as an unwanted product of thermal ANTI-ICING or DEICING SYSTEMs. 

SENSING SURFACE: The surface where a FIDS sensor makes its measurement. 

SUPERCOOLED: Liquid cooled below the freezing point without solidification or crystallization. 

SURFACE OF INTEREST: The AIRCRAFT surface of concern regarding ICE hazard (e.g., the leading edge of the wing). 

SYSTEM: A combination of COMPONENTs/devices which are inter-connected to perform one or more functions. 

UN-ANNUNCIATED: Lack of indication of (a parameter of interest). 

VMINI: ROTORCRAFT instrument flight minimum speed, utilized in complying with minimum limit speed requirements for 
instrument flight. 

1.5.2 Abbreviation 

AC Alternating current, also advisory circular 

AFIDS ADVISORY INFLIGHT ICING DETECTION SYSTEM 

AFM Airplane flight manual 

AIA Aerospace Industries Association 

AIR Aerospace Information Report 

Amdt Amendment 

AOA/AOS Angle of attack/angle of sideslip 

APFIDS AUTOMATIC PRIMARY INFLIGHT ICING DETECTION SYSTEM 

APMS AERODYNAMIC PERFORMANCE MONITORING SYSTEM  

ARP Aerospace Recommended Practices 

AS Aerospace Standard 

ATP Acceptance test procedure 

CFR Code of Federal Regulations 

Cp Pressure coefficient 

CPA Critical point analysis 

CS Certification specification 

DAL Design assurance level 
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DC Direct current 

Dmax Maximum liquid water drop size 

Dvxx = yyy Drops distribution such that xx% of the water in an icing cloud is contained in droplets with a diameter 
smaller than yyy micrometers (µm); e.g., Dv90=100 means 90% of the LIQUID WATER CONTENT is 
contained by drops with a diameter smaller than 100 µm 

 Note: Dvxx < yyy means that you can have any distribution where the DVxx is below the specified 
value, e.g., Dv99 < 100 

EASA European Aviation Safety Agency 

ED EUROCAE document 

EMI Electromagnetic Interference 

EUROCAE European Organization for Civil Aviation Equipment 

FAA Federal Aviation Administration 

FIDS INFLIGHT ICING DETECTION SYSTEM 

FMECA FAILURE modes effects and criticality analysis 

FOD Foreign object damage 

FZDZ Freezing drizzle 

FZRA Freezing rain 

GL Glaciated  

HIRF High-intensity radiated fields 

ICC Ice Crystal Consortium 

IGE/OGE In ground effect/out of ground effect 

I/O Input/output 

IPS Ice protection SYSTEM 

IWC Ice water content; expressed in mass of ice water (from ICE CRYSTALS) per unit volume of air 

IWT Icing wind tunnel 

KTAS Knots true air speed 

LRU Line replaceable unit 

LW Liquid water drops atmospheric conditions (Appendices C and O) 

LWC LIQUID WATER CONTENT; expressed in mass of water per unit volume of air 

LW-C Liquid water drops atmospheric conditions Appendix C 

LW-FZDZ Liquid water drops atmospheric conditions Appendix O FZDZ 
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LW-FZRA Liquid water drops atmospheric conditions Appendix O FZRA 

LW-100+ Subset of liquid water drops having drop diameters above 100 µm 

LW-500+ Subset of liquid water drops having drop diameters above 500 µm 

MMD Median mass diameter (of an ice crystal or ICE CRYSTALS population) 

MOPS Minimum operational performance specification 

MP MIXED PHASE CONDITIONS; a mixture of liquid SUPERCOOLED water drops and ICE CRYSTALS 
existing within the same cloud environment 

MPFIDS Manual PRIMARY INFLIGHT ICING DETECTION SYSTEM 

MVD  Median volumetric diameter; defined in DOT/FAA/CT-88/8-1 

N/A Not applicable 

OEM Original equipment manufacturer 

PFIDS PRIMARY INFLIGHT ICING DETECTION SYSTEM 

SLD SUPERCOOLED large drops 

SSA SYSTEM safety assessment 

TWC Total water content (TWC = LWC + IWC) 

WG-95 EUROCAE Working Group 95 tasked with developing ED103, MOPS for INFLIGHT ICE DETECTION 
SYSTEMS 

WT Wind tunnel 

1.6 Applicable Documents 

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications 
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the 
event of conflict between the text of this document and references cited herein, the text of this document takes precedence. 
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been 
obtained. 

1.6.1 SAE Publications and SAE/EUROCAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org. 

AIR1168/4 SAE Aerospace Applied Thermodynamics Manual Ice, Rain, Fog, and Frost 
Protection 

ARP4256 Design Objectives for Liquid Crystal Displays for Part 25 (Transport) Aircraft 

ARP4754/EUROCAE ED-79 Guidelines for Development of Civil Aircraft and Systems 

ARP4761 Guidelines and Methods for Conducting the Safety Assessment Process on Civil 
Airborne Systems and Equipment 

ARP5624 Aircraft Inflight Icing Terminology 
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ARP5905 Calibration and Acceptance of Icing Wind Tunnels 

AS8034 Minimum Performance Standard for Airborne Multipurpose Electronic Displays 

Jackson, D., “Primary Ice Detection Certification Under the New FAA and EASA Regulations,” SAE Technical Paper 
2015-01-2105, 2015, https://doi.org/10.4271/2015-01-2105. 

1.6.2 EUROCAE/RTCA Publications 

Available from EUROCAE Secretariat, 9-23 Rue Paul Lafargue, 93200 Saint-Denis, France, Tel: +33 1 40 92 79 30, 
https://www.eurocae.net/.  

ED-14/RTCA DO-160 Environmental Conditions and Test Procedures for Airborne Equipment 

ED-12/RTCA DO-178 Software Considerations for Airborne Systems and Equipment Certification 

ED-80/RTCA DO-254 Design Assurance Guidance for Airborne Electric Hardware 

1.6.3 EASA Publications 

Available from European Aviation Safety Agency, Konrad-Adenauer-Ufer 3, D-50668 Cologne, Germany (for visitors and 
for mail over 1 kg) and Postfach 10 12 53, D-50452 Cologne, Germany (for mail 1 kg or less); Tel: +49 221 8999 000, 
www.easa.europa.eu. 

CS-23, Amdt. 5 (Normal, Utility, Aerobatic and Commuter Aeroplanes): §§ 23.1301, 23.1309 and 
23.1322 

CS-25, Amdt.26 (Large Aeroplanes) §§ 25.1419, 25.1420, 25.1302, 25.1309, and 25.1322, 
Appendix C, Appendix O, Appendix P. AMC 25-21(g) (Performance and Handling 
Characteristics in Icing Conditions), (AMC 25.1093 (Powerplant icing), AMC 25.1302 
(Installed Systems and Equipment for Use by the Flight Crew), AMC 25.1324 (Flight 
Instruments External Probes), AMC 25.1419 (Ice Protection), AMC 25.1420 (SLD 
Icing Conditions) 

CS-27, at Amdt. 7 (Small Rotorcraft) §§ 27.1301, 27.1309, 27.1322, and 27.1419  

CS-29, at Amdt. 8 (Large Rotorcraft) §§ 29.1301, 29.1302, 29.1309, 29.1322, 29.1419; Appendix C 

CS-E, at Amdt. 6 (Engines) § CS-E 230 

EASA Commission Regulation No 748/2012 

PART 21 Certification of Aircraft and Related Products, Parts and Appliances, and of Design 
and Production Organisation 

 21.A.33 Inspection and Tests 

 21.A.609 Obligations of Holders of ETSO Authorisations 

 21.A.807 Identification of ETSO 

1.6.4 FAA Publications 

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC 20591, 
Tel: 866-835-5322, www.faa.gov. 
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 Code of Federal Regulations (CFR) 

Title 14 CFR Part 23 at Amdt. No. 23-64 (Airworthiness Standards: Normal, Utility, Acrobatic, and 
Commuter Category Airplanes), §§ 23.1309, 23.1322 and 23-1419 

Title 14 CFR Part 25 at Amdt. No. 25-146 (Airworthiness Standards: Transport Category Airplanes): 
§§ 25.21(g), 25.1093, 25.1302, 25.1309, 25.1322, 25.1419, 25.1403, 25.1420; 
Appendix C; Appendix O  

Title 14 CFR Part 27 at Amdt. No. 27-50 (Airworthiness Standards: Normal Category Rotorcraft), 
§§ 27.1301, 27.1309, 27.1322, and 27.1419 

Title 14 CFR Part 29 at Amdt. No. 29-57 (Airworthiness Standards: Transport Category Rotorcraft): 
§§ 29.1301, 29.1302, 29.1309, 29.1322, and 29.1419; Appendix C  

Title 14 CFR Part 33 at Amdt. No. 33-34 (Airworthiness Standards: Aircraft Engines); Appendix D 

Title 14 CFR Part 45 at Amdt. 45-26 Identification and Registration Marking: § 45.15 

Title 14 CFR Part 91 at Amdt. No. 91 (General Operating and Flight Rules) 

Title 14 CFR Part 121 at Amdt. 121-370 (Operating Requirements: Domestic, Flag, and Supplemental Air 
Operations), § 121.321 

Title 14 CFR Part 135 at Amdt. 135-130 (Operating Requirements: Commuter and On-Demand Operations 
and Rules Covering Persons Onboard Such Aircraft) 

 FAA Advisory Circulars (AC) 

AC 20-73A Aircraft Ice Protection 

AC 20-147A Turbojet, Turboprop, Turboshaft, and Turbofan Engine Induction System Icing and 
Ice Ingestion 

AC 20-158A The Certification of Aircraft Electrical and Electronic Systems for Operation in the 
High-intensity Radiated Fields (HIRF) Environment. 

AC 20-175 Controls for Flight Deck Systems  

AC 23.1309-1E System Safety Analysis and Assessment for Part 23 Airplanes 

AC 23.1311-1C Installation of Electronic Displays in Part 23 Airplanes 

AC 25-11B Electronic Flight Displays 

AC 25-25A Performance and Handling Characteristics in Icing Conditions 

AC 25-28 Compliance of Transport Category Airplanes with Certification Requirements for 
Flight in Icing Conditions 

AC 25.1302-1 Installed Systems and Equipment for Use by the Flight Crew 

AC 25.1309-1A Systems Design and Analysis 

AC 25.1322-1 Flight Crew Alerting 

AC 91-74B Pilot Guide: Flight In Icing Conditions 

AC 121.321-1 Compliance with Requirements of 121.321 Operations in Icing 
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AC 27-1B Certification of Normal Category Rotorcraft 

AC 29-2C Certification of Transport Category Rotorcraft 

 Aviation Rulemaking Committee Reports 

Part 23 SLD ARC REPORT  Part 23 Icing Aviation Rulemaking Committee Report Rev B, Feb 2012 

 FAA Orders 

FAA ORDER 8110.4C Type Certification 

1.6.5 U.S. Military Specifications 

Copies of these documents are available online at https://quicksearch.dla.mil. 

JSSG 2010-5 Crew Systems Aircraft Lighting Handbook 

MIL-HDBK-217 Reliability Prediction of Electronic Equipment 

MIL-STD-130 Identification Marking of U.S. Military Property 

MIL-STD-1472 Human Engineering 

1.6.6 U.S. Government Publications 

Copies of these documents are available at https://ntrl.ntis.gov/NTRL/. 

DOT/FAA/AR-09/10 Data and Analysis for the Development of an Engineering Standard for Supercooled 
Large Drop Conditions 

DOT/FAA/CT-88/8-1 Aircraft Icing Handbook Volume 1 of 3 

DOT/FAA/TC-18 An Assessment of Cloud Total Water Content and Particle Size from Flight Test 
Campaign Measurements in High Ice Water Content, Mixed Phase/Ice Crystal Icing 
Conditions: Primary In-Situ Measurement 

1.6.7 Arnold Engineering and Development Center 

Copies of this document is available from Defense Technical Information Center at https://discover.dtic.mil. 

AEDC-TR-85-30, Vol 1 Analysis and Verification of the Icing Scaling Equations, Gary Ruff, March 1986 

1.6.8 NASA Publications 

Available from NASA Technical Services, NASA STI Program STI Support Services, Mail Stop 148, NASA Langley 
Research Center, Hampton, VA 23681-2199, 757-864-9658, Fax: 757-864-6500, http://ntrs.nasa.gov/ 

CR-2004-212875 Manual of Scaling Methods, David Anderson, March 2004 

CR-2006-214127 Latest Developments in SLD scaling, Jen Ching Tsao  and David N. Anderson Ohio 
Aerospace Institute Cleveland Ohio 

CR-2008-215302 Ice Shape Scaling for Aircraft in SLD Conditions, Dave Anderson and Jen-Ching 
Tsao, September 2008 (Appendix C and SLD) 

CR-2016-219131 Additional results of glaze icing scaling in SLD conditions, Jen Ching Tsao, Ohio 
Aerospace Institute Brook Park Ohio 
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TM-107140 Further Evaluation of Traditional Icing Scaling Methods, Anderson, David N., 

January 1996 

1.6.9 ASTM Publications 

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959, 
Tel: 610-832-9585, www.astm.org. 

ASTM F3120 Standard Specification for Ice Protection for General Aviation Aircraft 

1.6.10 American Institute of Aeronautics and Astronautics (AIAA) Publications 

Available from American Institute of Aeronautics and Astronautics, 1801 Alexander Bell Drive, Suite 500, Reston, VA 20191-
4344, Tel: 703-264-7500, www.aiaa.org.  

AIAA-88-0203 “Proposed Modifications to Ice Accretion/Icing Scaling Theory,,” Bilanin, Alan J., 
January 1988 

AIAA-95-0540 “Methods for Scaling Icing Test Conditions,” Anderson, David N., January 1995 

AIAA-2001-0679 “Ludlam Limit Considerations on cylinder ice accretion,” Jackson, Cronin, Severson, 
Owens, 2001 

1.6.11 Airlines for America (A4A) Publications 

Available from Airlines for America (A4A), 1301 Pennsylvania Avenue, NW, Suite 1100, Washington, DC 20004, 
Tel: 202-626-4000, www.airlines.org.  

Spec 2000 Chapter 9 Automated Identification and Data Capture 

1.6.12 Other Applicable Publications 

Canadian National Research Council (CNRC) Report No. LTR - LT – 92,  An Appraisal of the Single Rotating Cylinder 
Method of Liquid Water Content Measurement, Stallabrass J. R., 1978. 

Incropera F., DeWitt D., Bergman, T., Lavine, A.,  Fundamentals of Heat and Mass Transfer, 6th Edition, 2007. 

1.7 Related Publications 

The following publications are provided for information purposes only and are not a required part of this SAE Technical 
Report. 

1.7.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

AIR4367 Aircraft Inflight Ice Detectors and Icing Rate Measuring Instruments 

1.7.2 ARINC Publications 

Available from ARINC, 2551 Riva Road, Annapolis, MD 21401-7435, Tel: 410-266-4000, www.arinc.com. 

ARINC 604 Guidance for Design and Use of Built-in Test Equipment (BITE) 

ARINC 607 Design Guidance for Avionics Equipment 
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1.8 Atmospheric Conditions Operating Envelope 

For this MOPS, ENVIRONMENTAL INFLIGHT ICING CONDITIONS include the following atmospheric conditions as defined 
in 1.8.1 and 1.8.2. 

1.8.1 Liquid Water Drops Icing Conditions (LW) 

• LW: Atmospheric ICING CONDITIONS containing only liquid water drops at temperatures conducive to AIRCRAFT 
icing.  

• LW atmospheric ICING CONDITIONS include: 

o LW-C: Atmospheric ICING CONDITIONS defined by 14 CFR Part 25/CS-25 Appendix C and 14 CFR PART 
29/CS-29 Appendix C for AIRPLANES. 

o LW-FZDZ: Freezing drizzle atmospheric ICING CONDITIONS defined by 14 CFR Part 25/CS-25 Appendix O FZDZ 
for AIRPLANES. 

o LW-FZRA: Freezing rain atmospheric ICING CONDITIONS defined by 14 CFR Part 25/CS-25 Appendix O FZRA 
Conditions for AIRPLANES. 

• For this MOPS, droplet size subsets of LW-FZDZ and LW-FZRA include: 

o LW-100+: Subset of liquid water drops having drop diameters above 100 µm. 

o LW-500+: Subset of liquid water drops having drop diameters above 500 µm. 

NOTE: For LW-FZDZ, LW-FZRA, LW-100+, and LW-500+ drops populations, see A.2 for the cumulative mass of the 
different drop size distributions. 

1.8.2 Ice Crystals in Mixed Phase or Glaciated Conditions 

• Atmospheric ICING CONDITIONS containing ICE CRYSTALS or particles in static air temperature colder than 0 °C 
(see note) and within specific altitudes affecting the AIRCRAFT and engine surfaces icing. These atmospheric ICING 
CONDITIONS include: 

o GL: GLACIATED CONDITIONS as defined CS-25 Appendix P/14 CFR Part 33 Appendix D for AIRPLANES. 

o MP: Mixed phase, liquid water drops and ICE CRYSTALS conditions as defined by CS-25 Appendix P/14 CFR Part 
33 Appendix D for AIRPLANES. 

If the FIDS is used as part of the flight instruments external probes ice protection logic, the extension of the 14 CFR Part 33 
Appendix D/CS 25 Appendix P conditions shall be considered. Refer to EASA AMC 25.1324, § 12.1. 

NOTE: It is recognized that there is a conflict between the upper temperature limit for EASA Figures 1 and 2 of Appendix P 
and FAA Figures D1 and D2 of Appendix D and it has been agreed with the authorities that this will be harmonized 
in the future. 

NOTE: The results of recent convective weather high altitude ice crystal atmospheric characterization flight research 
provide new data regarding ice crystal cloud properties (e.g., ice crystal size, morphology, ice water content). The 
FAA report DOT/FAA/TC-18/1 provides updated information that is different than the current Appendix D/P 
regulatory envelopes. These differences will be evaluated in a future rulemaking process and may alter the current 
values identified in the regulations. 

1.9 Assumptions 

Long range icing awareness equipment (weather radars, lidar, radiometer, etc.) are not considered in this MOPS. 
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1.10 Compliance Demonstration 

The test procedures specified in this document are intended to be used as one means of demonstrating compliance with 
minimum performance requirements defined in Section 3 and environmental requirements defined in Section 4. 

Compliance of the FIDS to the requirements of this MOPS may be performed by one of the three following methods: test, 
analysis, or similarity. When analysis or similarity are used, appropriate rationale and evidence must be provided to satisfy 
regulatory requirements in the relevant qualification report(s). Only similarity to the original configuration tested is allowed. 

Although specific test procedures are cited, it is recognized that other methods may be preferred. When showing compliance 
by tests, alternate procedures may be used if they provide at least equivalent information. In such cases, the procedures 
cited herein should be used as one criterion in evaluating the acceptability of the alternate procedures. Users of this 
document should not infer performance requirements based on test procedures. 

Sections 2.9 and 2.10 establish the test setup and reporting requirements applicable to Sections 4 and 5. Additional test 
set-up requirements and guidelines are given in 5.2.3 for the conduct of tests in an icing wind tunnel. 

a. Environmental Tests 

Environmental test requirements are specified in Section 4. The procedures and their associated limits are intended to 
provide a laboratory means of determining the electrical and mechanical performance of the equipment under environmental 
conditions expected to be encountered in actual operations. 

Unless otherwise specified, the environmental conditions and test procedures contained in EUROCAE ED-14/RTCA 
DO-160 will be used to demonstrate equipment compliance. 

b. Performance Tests 

Performance test procedures are specified in Section 5. These tests provide a laboratory means of demonstrating 
compliance with the requirements of Section 3. Test results may be used by equipment manufacturers as design guidance, 
for monitoring manufacturing compliance and, in certain cases, for obtaining formal approval of equipment design. 

c. Installed Equipment Considerations 

Additional tests and/or analysis for the installed equipment are required when performance cannot be adequately 
determined through Sections 4 and 5 test procedures or when FIDS performance parameters might be affected by its 
installation on the AIRCRAFT and can only be verified after installation. Section 6 provides guidance with regard to the 
analysis that might be required. 

Installed equipment test may be used in lieu of test simulation of such factors as power supply characteristics, interference 
from or to other equipment installed on the AIRCRAFT, etc. Installed tests are normally performed under two conditions: 

1. With the AIRCRAFT on the ground and using simulated or operational SYSTEM inputs. 

2. With the AIRCRAFT in flight using dedicated Icing instrumentation and/or operational SYSTEM inputs appropriate to 
the equipment under test. 

Test results may be used to demonstrate functional performance in the intended operational environment. 

2. GENERAL DESIGN REQUIREMENTS 

2.1 Introduction 

This section establishes the design considerations and general requirements for FIDS equipment.  

In addition to the general design requirements, 2.9 and 2.10 establish the reporting requirements and the test requirements 
applicable to Sections 4 and 5. 

Full document details: SAE AS5498B

http://www.avadocuments.com/doc/sae-as5498b
http://www.avadocuments.com/doc/sae-as5498b


 
SAE INTERNATIONAL AS5498™B Page 18 of 76 
 
 
2.2 Airworthiness and Certification 

When installed on an AIRCRAFT, the FIDS shall comply with any applicable airworthiness requirements, the scope of which 
is defined in the AIRCRAFT certification plan or type certification data sheet. See Section 6 for guidance. 

2.3 Intended Functions 

Minimum FIDS FUNCTIONs performance requirements are provided in Section 3.  

A FIDS shall provide one or more of the following numbered functions:  

• Indicate atmospheric ENVIRONMENTAL INFLIGHT ICING CONDITIONS: 
 

1. Detect liquid water drops ICING CONDITIONS (LW) above the specified threshold. See 3.3.1.1 (Appendix C, O, 
D/P mixed phase, only for the liquid part of it). 

2. Detect ICE CRYSTALS in mixed phase or GLACIATED CONDITIONS above the specified threshold. See 3.3.1.2 
(Appendix D/P mixed phase or GLACIATED CONDITIONS). 

• Discriminate specific liquid water drops ICING CONDITIONS: 

3. Discriminate Appendix O conditions above the specified threshold. See 3.3.1.3.1 (Appendix O). 

4. Discriminate Appendix O FZRA conditions above the specified threshold. See 3.3.1.3.1 (Appendix O). 

• Discriminate specific GLACIATED or MIXED PHASE CONDITIONS: 

5. Discriminate GLACIATED (GL) CONDITIONS above the specified threshold. See 3.3.1.4 (Appendix D/P mixed 
phase or ICE CRYSTALS conditions). 

6. Discriminate MIXED PHASE (MP) CONDITIONS above the specified threshold. See 3.3.1.4 (Appendix D/P mixed 
phase or GLACIATED CONDITIONS). 

• Indicate ICING CHARACTERISTICS: 

7. ICE accreted on the SURFACE OF INTEREST. See 3.3.2.1. 

8. Specific ICING CONDITIONS that exceed AIRCRAFT design parameters. See 3.3.2.2. 

9. Provide other information on ICING CHARACTERISTICS. Indicate: ICE thickness, ICE accretion rate, LIQUID 
WATER CONTENT, ICE water content, total water content, max drops size, MVD, other parameters. See 3.3.2.3 
and following subsections. 

2.4 Sensing Techniques 

FIDS may use one or a combination of the following sensing techniques: 

2.4.1 Ice Accretion Detection 

• Makes a measurement on a SENSING SURFACE separated from the SURFACE OF INTEREST (e.g., probe type 
sensors). 

• Makes a measurement on a SENSING SURFACE which is part of the SURFACE OF INTEREST (e.g., flush mounted 
sensors). 

• Makes a remote measurement on a SENSING SURFACE which is part of the SURFACE OF INTEREST (e.g., 
observation of the wing from the fuselage. 
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2.4.2 Atmospheric Conditions Detection 

• Directly sensitive to ENVIRONMENTAL INFLIGHT ICING CONDITIONS:  

Methods that measure directly the characteristics of the atmospheric conditions that might be conducive to ice accretion on 
the AIRCRAFT SURFACES. For example, techniques may remotely measure LW drops size, LW drop concentration and/or 
ICE CRYSTALS in the airflow (e.g., drops or ICE CRYSTALS imaging, optical sensors, lidar, radar, radiometer, etc.).  

• Indirectly sensitive to ENVIRONMENTAL INFLIGHT ICING CONDITIONS:  

Methods that indirectly measure the characteristics of the ENVIRONMENTAL INFLIGHT ICING CONDITIONS by 
measuring the induced effect of the conditions on a sensing element. Such techniques may be sensitive to the presence of 
ice and/or water and/or heat exchange and/or aerodynamic degradation, excluding APMS.  

2.5 Controls Accessibility and Effects 

Controls which are not to be adjusted in flight shall not be readily accessible to flight personnel. 

The operation of FIDS controls (e.g., test or reset inputs) available for use during flight, shall not result in a condition, the 
presence or continuation of which would be detrimental to the continued safe flight of the AIRCRAFT. 

2.6 Maintainability 

A FIDS design shall provide evidence to the AIRCRAFT (and other SYSTEMs as required) concerning any need for 
unscheduled maintenance action linked with loss of FIDS functionalities. Troubleshooting of the failed COMPONENTs shall 
be as detailed as necessary to fault isolate to the line replaceable unit (LRU) and/or function.  

For any maintenance action, needs for non-standard tooling or specific labor skill should be avoided unless accepted by 
the OEM. 

FIDS design should ensure no life limitation due to any COMPONENT, and thus no scheduled maintenance unless accepted 
by the OEM. 

FIDS COMPONENTs with the same part number shall be fully interchangeable. 

FIDS design shall include mechanical and electrical features ensuring proper installation. 

FIDS manufacturers shall provide information to support AIRCRAFT maintenance and repair documentation (procedures, 
actions, etc.). 

2.7 Software and Hardware Management Design 

Software design shall follow EUROCAE ED-12/RTCA DO-178. The software design assurance level (DAL) will depend on 
the particular equipment function and application. 

Electronic Hardware design shall follow EUROCAE ED-80/RTCA DO-254. The hardware DAL will depend on the particular 
equipment function and application. 

Reference should be made to ARP4754/EUROCAE ED-79 as an additional source of guidance in these areas. 

2.8 Additional Performance Criteria 

2.8.1 Built-in Test (BIT) 

Built-in test for the FIDS shall be designed taking into account reliability, maintainability, and safety considerations consistent 
with the requirements of the AIRCRAFT manufacturers. See 6.5.2.2 for additional guidance. 
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2.8.2 FIDS Temperature Measurement 

For FIDS that rely on temperature measurement (internal or external to the FIDS), accuracy must be assessed when 
establishing the temperature threshold to avoid potential UN-ANNUNCIATED ENVIRONMENTAL INFLIGHT ICING 
CONDITIONS that are part of the intended FIDS FUNCTIONs. 

The temperature thresholds used shall be specified by the FIDS manufacturer or the AIRCRAFT manufacturer. 

If the temperature is used in combination with water content measurement, a SAT ≤5 °C or TAT ≤10 °C is commonly used 
to detect the presence of ENVIRONMENTAL INFLIGHT ICING CONDITIONS. 

2.8.3 FIDS Design Robustness 

External conditions likely to be encountered in service, such as air flow conditions, sun, rain, fuel, hydraulic fluid, deicing 
fluids, insects, sand, etc., need to be considered in the design robustness analysis. 

FIDS manufacturers shall identify external conditions that could foreseeably lead to erroneous annunciation and 
demonstrate FIDS meets its intended functions under these conditions or clearly establish FIDS limitations. 

Limitations resulting from external conditions shall be documented. 

2.8.4 Nuisance Alarms 

The FIDS should not annunciate the presence of ice or ENVIRONMENTAL INFLIGHT ICING CONDITIONS when no ice or 
no ENVIRONMENTAL INFLIGHT ICING CONDITIONS are present. NUISANCE ALARMs should be minimized. 

2.8.5 Other Considerations 

 Hazards 

If any COMPONENT of the FIDS can produce a hazard to personnel or property, then a warning label shall be prominently 
provided on the unit.  

 Foreign Object Damage (FOD) 

The FIDS shall be constructed so that parts do not detach during normal operations. 

FIDS FAILURE due to FOD shall be annunciated.  

The FIDS should withstand strains, impacts, vibrations, and damage from foreign objects expected in normal operation. 
With the exception of FAILURE indication, the FIDS is not required to remain functional in order to satisfy this requirement. 

2.9 General Reporting Requirements 

It is recognized that it can be difficult to achieve and to demonstrate the stated performance requirements. Not only are 
those requirements difficult, but the state of the art in test/analysis capability will present challenges demonstrating the 
requirements of Section 3 particularly given uncertainties in test conditions and FIDS measurements. Requirements that 
are not met must be stated in the test report. 

Additional test reporting requirements are listed in 2.10. 

2.9.1 Summary Report 

The equipment manufacturer or type certificate holder shall document as a minimum: 

a. Qualification plan that follows the recommendations of 2.10.1. 

b. Compliance matrix to the requirements of Sections 2, 3, and 4 as included in the qualification plan. 
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c. A completed environmental qualification form in accordance with Appendix A of EUROCAE ED-14/RTCA DO-160. 

d. A description of the FIDS performance envelope. This shall include, but not be limited to, possible FIDS FUNCTION 
deviation, accuracy, and threshold for each of the applicable requirements of Section 3 over the ENVIRONMENTAL 
INFLIGHT ICING CONDITIONS and the intended flight envelope (e.g., altitude, airspeed, angle of attack/angle of 
sideslip (AOA/AOS), etc.). 

e. Installation information for the end-user in accordance with 6.3. 

2.9.2 Substantiating Test Data/Analysis 

The equipment manufacturer shall compile and make available for review all the following: 

a. Data to support the compliance of the equipment with all demonstrated requirements as required by the qualification 
plan. This includes data to show compliance with the design requirements of Section 2, the qualification test report of 
4.2.3 and the performance test report of 5.1.1. 

b. For FIDS incorporating software, data to show compliance with the appropriate level EUROCAE ED-12/RTCA DO-178. 

c. For FIDS incorporating complex hardware, data to show compliance with the appropriate level EUROCAE ED-80/RTCA 
DO-254. 

d. As applicable, analysis to show the effectiveness of built-in test capability. 

e. As applicable, analysis to calculate the probability of functional FAILURE or the probability of an undetected functional 
FAILURE. 

f. As applicable, FAILURE modes effects and criticality analysis (FMECA). 

g. Verification test results that detail any human factor or design limitations. 

h. As applicable, design tolerance/sensitivity and testing error analysis. 

The preceding information is also referenced in 5.2 of this MOPS. 

2.10 Test Requirements 

2.10.1 Qualification Plan 

The equipment manufacturer shall prepare a qualification plan that include the means of compliance (tests, analysis, 
similarity, etc.) used to demonstrate: 

• All design requirements of Section 2. 

• All functional requirements of Section 3. 

• All environmental requirements of Section 4 and EUROCAE ED-14/RTCA DO-160. 

The qualification plan shall include detailed test procedures and test setup when tests are used to determine compliance 
with this MOPS and the FIDS equipment performance specification. In particular, test procedures such as the ones given 
in Section 5 should be used to demonstrate the requirements of Section 3. These procedures shall include the ICING 
CONDITIONS from the test matrices (Tables 1 and 2) and any supplemental conditions required by the critical point analysis 
(see recommendations of 5.2.1 and 5.2.1.2).  
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The qualification plan shall also identify deviations such as: 

• FIDS requirement deviations by design. 

• Test facility limitations requiring alternative means of demonstrating compliance and description of the alternate method 
or test conditions. 

2.10.2 Test Setup 

The test setup used for qualification testing shall be representative of the AIRCRAFT installation. Depending on the DAL of 
the ICE detection function (e.g., Level A, B, etc.), an AIRCRAFT SYSTEM-level qualification test may be required. 
Alternatively, the exact wiring harness used on the AIRCRAFT may be required for certain qualification tests including an 
accurate representation of the impedance, loads, etc., of interfacing equipment outside of the FIDS (refer to FAA AC 
20-158A or latest revision and EASA CS-25 Appendix R). Details of the qualification test setup(s), including photographs, 
shall be provided in the qualification test report(s). 

2.10.3 Test Facilities 

Each test facility used to perform testing shall demonstrate compliance with industry recommended practices 
(e.g., calibration, traceability with standards, etc.). Each test facility used shall be recorded in the test report(s). 

2.10.4 Test Equipment 

All test equipment used to perform testing shall be properly calibrated prior to the start of testing. The complete listing of 
equipment used in the testing shall be provided in the test report(s). The test equipment listing shall include the equipment 
description, manufacturer, model, asset identification number, and calibration due date at a minimum. 

2.10.5 Conformity and Witnessing 

Depending on regulatory requirements, a regulatory authority (not just company) conformity Inspection of the test article(s) 
and/or test setup(s) may be required prior to the start of testing (refer to FAA Order 8110.4; EASA Commission Regulation 
No 748/2012, paragraph 21.A.33 inspection and test). Since multiple test setups may be used for a particular test, 
consideration must be given whether the setup change is significant enough to warrant a new conformity inspection. In 
addition to the Conformity Inspection requirements, it may be required by the regulatory authority that each test is witnessed 
by a delegated engineering representative and/or representative from the AIRCRAFT manufacturer. A copy of all conformity 
inspection paperwork (if applicable) shall be included in the test report(s). 

2.10.6 Test Article 

Each ice detector test article shall be built to a released, documented configuration which is equivalent to the production 
standard. The test article(s) shall successfully pass an acceptance test procedure (ATP) prior to the start of Sections 4, 5, 
and 6 testing. The exact serial number of the test article(s) used in each qualification test and its associated ATP report 
(data sheet) shall be documented in the test report(s).  

2.10.7 Power Input Voltage 

Unless otherwise specified or agreed with the AIRCRAFT manufacturer, all tests shall be conducted with the power input 
voltage adjusted to design voltage ±2%. The input voltage shall be measured at the equipment input terminals. 
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Table 1 - Aircraft and rotorcraft test matrices for liquid water (LW) conditions: LW-C conditions 

 

NOTE: Test case LW-C #1 at -40 °C is an extremely low temperature condition belonging to the Appendix C IM envelope of the current regulations. Figure 4 of 
Appendix C is representing this -40 °C temperature limit by a dotted line and as a possible extent of the temperature limits. Indeed, at such low temperature 
there is a high risk of spontaneous drops freezing with a possible partial or total drops freeze-out, reducing the number of (or avoiding any) liquid water drops 
to reach the FIDS under test. The applicant should identify the occurrence of this phenomenon and alternate methods should be considered to demonstrate 
the capability to detect these conditions. 
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