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1.

1.1

1.2

SCOPE:

CHAPTER 1

Purpose and Scope:

The objective of this Minimum Operational Performance Specification is to specify the minimum
performance of onboard inflight icing detection systems. Throughout the document, these devices

are referred to
provide informa
indicate the pre
deice systems.
be found in ED
paragraph 1.5.

Chapter 1 of th
characteristics
applications an
2 to Chapter 4.
Chapter 1.

Chapter 2 cont

Chapter 3 cont

performance under icing conditions likely to be encountered in flight.

Chapter 4 desg
determining the
representative
Chapter 5 desg

Chapter 6 speg

tion which indicates the presence of ice accreted in flight on moni
sence of icing conditions in the atmosphere. They may operate th
Detection of ice accreted on the ground is not considered-in this
104. This MOPS was written for the use of FIDS on airplanes onl
Use on other aircraft may require additional considerations.

s document provides information required to understand the need
and tests defined in the remaining chapters¢.lt'describes typical e
1 operational objectives and is the basis fopthe performance criteri
Definitions essential to proper understanding of this document ar

hins general design requirements for an onboard FIDS.

hins the Minimum Operational Performance Specification for the e

ribes the environmental test conditions which provide a laboratory
Df those which*may be encountered in actual operations.

ribesrecommended test procedures for demonstrating complianct

ded to either
ored surfaces or

e airplane anti-ice/
jocument but can
y, as defined in

for the equipment
uipment

b stated in Chapter
b also provided in

uipment, defining

means of

overall performance characteristics of the equipment under conditions

e with Chapter 3.

ifies the performance required of the installed equipment. Ground

and flight tests for

the installed equipment are included when performance cannot be adequately determined through
testing under standard test conditions.

Applications:

Compliance with this Minimum Operational Performance Specification is recommended as a means
of assuring that the equipment will satisfactorily perform its intended functions under all icing
conditions likely to be encountered in flight.

Any regulatory application of this document in whole or in part is the sole responsibility of appropriate

government age

ncies.
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1.2 (Continued):

1.3

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 this document.

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 recomménded that...”, etc.)
indicates thiat although the procedure or criterion is regarded as the prefefred|option, alternative
procedures| specifications or criteria may be applied, provided that thézmanufacturer, installer or
tester can grovide information or data to adequately support and justify the alternative.

Functionality and Description of System:

Icing instrumentation systems provide information to the flight'crew and/or airplane systems
concerning inflight icing. Components of the system maycbe intrusive or non-intrugsive to the airflow.
The system mgy be directly or indirectly sensitive to the:physical phenomena of inflight icing. Some
possible icing instrumentation technologies include:;latent heat of fusion, changeg in the natural
frequency of vilbrating components, visual cues, ultrasonic waves, optical methodp such as IR
cameras, the frjction between a rotating cylindép and scraper, etc. Icing instrumentation systems are
divided into twq types: FIDS and Aerodynamic Performance Monitoring Systems (APMS). FIDS are
further divided |nto those that detect ice-accretion and those that detect icing condlitions.

A FIDS that defects ice accretion informs the flight crew and/or systems about the presence of ice
accretions on reference airplane'surfaces. FIDS that detect ice accretion may algo inform the crew
or a system abgput ice thicknessy’ice accretion rate, liquid water content, cloud drdplet size, and/or
accretion locatipn. This MORS only defines testing for ice detection, ice thickness] ice accretion rate,
and liquid watef content. "FIDS that detect ice accretion may be located on or rempote from the
monitored airplane surfaces.

A FIDS that defects icing conditions provides information to the flight crew and/or|airplane systems
concerning atmospheric icing conditions. The output of a FIDS that detects icing conditions informs
the flight crew and/or airplane systems about the presence of atmospheric conditions that are
conducive to the accretion of ice on airplane surfaces. A FIDS that detects icing conditions is not
necessarily sensitive to the presence of ice accretions.

A FIDS may include a processing unit to perform signal processing, sensor monitoring, data
communication or other functions. The processing unit may either be integrated with or separate
from the sensor(s). A FIDS may be connected to a device to provide information to the cockpit crew.
The FIDS may communicate with other onboard equipment or systems.
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1.3 (Continued):

An Aerodynamic Performance Monitoring System (APMS) informs the flight crew and/or airplane

systems about aerodynamic performance degradation, which may be due to ice accretions, over
monitored surfaces. This aerodynamic performance degradation may result in degraded airplane
performance and handling qualities. An APMS is not directly sensitive to ice accretions. These
systems are not considered in this specification.

1.4 System Classification:

1.4.1

1.4.2

Classification
(FIDS) that d

An ADVISOR

crew is respo

methods incly

specific airf
FIDS

Activation by

ADVISORY H

or icing condi
or timing of a

A PRIMARY

provide inforn
PRIMARY au
automatically,
crew activate

total air tem
visible moidture criteria
visible ice 3

By Use: This MOPS will consider two classes of Flight Icing Deté
ptect ice accretion or icing conditions: ADVISORY systems and PH

Y FIDS annunciates the presence of ice accretion or icing conditig
nsible for monitoring the icing as defined in the AirplaneFlight Man
ide monitoring:

perature

ccretion
rame ice accretion thickness

the cockpit crew of the anti-icing or deicing system(s) remains a re
IDS provides information'to advise the cockpit crew of the presen
tions, but it can only be used in conjunction with other means to ds
nti-icing or deicing system activation.

FIDS annunciates the presence of ice accretion or icing conditions
nation to other airplane systems. The PRIMARY FIDS can further
tomatic or PRIMARY manual. In a PRIMARY automatic system, t
activates anti-icing or deicing systems. In a PRIMARY manual sy
5 the-ice protection systems based on the FIDS annunciation.

ction Systems
XIMARY systems.

ns. The cockpit
bal (AFM). Typical

quirement. The
ce of ice accretion
ptermine the need

and may also
be classified as
he FIDS

stem, the cockpit

Classification By Sensing Method: Flight Icing Detection Systems that detect ice accretion and are
covered by this document include the following classes:

» FIDS that make a measurement on a reference surface correlated to ice accumulation on a
monitored surface (i.e., probe type sensors)
» FIDS that make a direct measurement on a reference surface which is part of a monitored

surface (i.e.

, flush mounted sensors)

» FIDS that make a remote measurement on a reference surface which is part of a monitored

surface (i.e

., optical camera methods)

In addition, this document includes FIDS that detect icing conditions. This document considers all
FIDS that detect icing conditions as a single class.
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1.5 Definitions and Abbreviations:

TABLE 1 - Definitions

ADVISORY A FIDS that provides the cockpit crew with an

FIDS additional indication of ice or icing, but the cockpit crew
still activates ice protection systems based on Aeroplane
Flight Manual (AFM) criteria (typically when the total air
tmmd visible
moisture is present) and not solely based onth¢ FIDS.

Aeroplane A fixed-wing vehicle that travels through-dir sugported by
the dynamic action of air against its lifting surfades.

Anti-icing The prevention of ice formation enya surface.

APMS An Aerodynamic Performance Monitoring System
informs the cockpit créw“or another systgm about
degradation of aerodynamic performance (these systems
are not considered. in this MOPS).

Component A part of a systefa*(e.g., sensor, processor, or dlisplay).

Deicing The removal-of ice accumulation from a surfacd.

Failure An occurrence which affects the operation of a
compénent such that it can no longer function as
intended.

FIDS Flight Icing Detection System. A FIDS includgs at least
one sensor which is directly or indirectly sensifive to the
physical phenomena of icing.

Frost Frozen moisture condensed from the atmosphefe.

Glaze Ice Transparent or translucent ice formed by liqpid water
droplets which do not freeze immediately on inipact.

Ice Any form of frozen water including glaze ice,| rime ice,
frost, runback ice, snow, and ice crystals.

lce Detector Informs the cockpit crew or a system about icel accretion
on monitored aeroplane surfaces.

Icing The presence of atmospheric moisture and temperature

Conditions conducive to aeroplane icing.

Inflight From weight off wheels to weight on wheels.

Intrusive A FIDS in which the sensing component is located
outside the boundary layer.

LWC Liquid water content. Expressed in mass of water per
unit volume of air.

Monitored Surface The surface of concern regarding ice hazard (e.g., the
leading edge of the wing).
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TABLE 1 - Definitions (Continued)

Nuisance An undesired indication of ice or icing.

Alarm

PRIMARY A FIDS that automatically activates anti-icing or deicing

Automatic systems.

FIDS

PRIMARY AFIDSthat provides-the-eeekptt-erew-witlyan indication

Manual FIDS of ice or icing and the cockpit crew§ required to
activate the ice protection systems based or the FIDS.

Rleference The surface where a FIDS sensorimakes it pneasurement

Stirface (e.g., the intrusive part of a probe system).

Riime Ice A milky, opaque ice formed by the rapil freezing of
supercooled droplets,

Rlunback Ice [ce formed from the freezing or re-freeqing of water

leaving thermally”’protected surfaces ontd
surfaces.

unprotected

Supercooled

Liquid c¢ooled below the freezing p
solidification or crystallization.

bint  without

System

A combination of components which are inf
to perform one or more functions

er-connected
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TABLE 2 - Abbreviations

AIR Acrospace Information Report

APMS Aerodynamic Performance Monitoring System

ARP Acrospace Recommended Practices

AS Aerospace Standard

CFR Code of Federal Regulations

KD BEUROCAE Document

HUROCAE European Organization for Civil Aviation’Equipment

FAR Federal Aviation Regulation

HIDS Flight Icing Detection System

KEMECA Failure Modes Effects and Critieality Analygis

KHOD Foreign Object Damage

JAR Joint Aviation Requirement

KCAS Knots Calibrated Air“Speed

KTAS Knots True Ait(Speed

WC Liquid watet:'content. Expressed in mass|of water per
unit volume of air.

MOPS Minimm Operational Performance Specifigation

MVD Median volumetric diameter. Defined [in the FAA
Aircraft Icing Handbook.

RTCA Radio Technical Commission for Aeronauti¢s

SAE Society of Automotive Engineers

-10 -
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1.6 References:

1.6.1

1.6.2

NOTE: Title 14 of the US Code of Federal Regulations (14 CFR), Federal Aviation Regulation (FAR)

Part XX documents are referred to as “FAR XX” in the body of this document.

Reference Documents: The following documents are incorporated by reference:

EUROCAE ED-14D - Environmental Conditions and Test Procedures for Airborne Equipment

RTCA DO-16
EUROCAE E
RTCA DO-17
JAR 23 First
JAR 25 Chan

14 CFR Part
and Commut

14 CFR Part
Airplanes

14 CFR Part
Applicable Dq

EUROCAE E
Aircraft Syste

EUROCAE E

0D - Environmental Conditions and Test Procedures for Airborne-t
D-12B - Software Considerations in Airborne Systems and-Equipn
BB - Software Considerations in Airborne Systems and"Equipmen
ssue - Normal, Utility, Aerobatic and Commuter‘Category Aeropla
ge 14 - Large Aeroplanes

P3 Amendment 23-53 (FAR 23) - Airworthiness Standards: Norma
pr Category Airplanes

PS5 Amendment 25-98 (FAR'26) - Airworthiness Standards: Transp

P1 Amendment 21-Z6°(FAR 21) - Certification Procedures for Prod
pcuments:

D-79/SAE"ARP4754 - Certification Considerations for Highly-Integ
ms - November 1996

D-=704 - Minimum Operational Performance Specification for Grou

EqQuipment

nent Certification

Certification

Nes

, Utility, Acrobatic,

ort Category

ucts and Parts

rated or Complex

nd Ice Detection

Systems

SAE ARP4761 - Guidelines and Methods for Conducting the Safety Assessment Process on Civil
Airborne Systems and Equipment - December 1996

JSSG-2010-5 Joint Service Specification Guide - Crew Systems Aircraft Lighting Handbook -

October 30, 1

998

SAE AIR4367 - Aircraft Ice Detectors and Icing Rate Measuring Instruments

-11 -
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1.6.2 (Continued):

SAE ARP4256 - Design Objectives for Liquid Crystal Displays for Part 25 (Transport) - December

1996
MIL-STD-1472E - Human Engineering

SAE AS8034 - Minimum Performance Standard for Airborne Multipurpose Elect
Reaffirmed May 1993

FAA Aircraft Ilcing Handbook DOT/FAA/CT-88/8-1 - Updated Sept 93

FAA AC 20.78 - Advisory Circular - Aircraft Ice Protection - April 21, 1971

ronic Displays -

FAA AC 23.1419-2A - Certification of Part 23 Airplanes for Flightdn Icing Condijons - August 19,

1998
FAA AC 25.1419-1 - Certification of Transport Category Airplanes for Flight in Iq
JAR-E - Engipes

14 CFR Part B3 Amendment 33-19 (FAR 33) - Airworthiness Standards: Aircraff

ing Conditions

Engines

14 CFR Part P1 Amendment 91-258 (FAR!91) - General Operating and Flight Rules

14 CFR Part 121 Amendment 121-271(FAR 121) - Certification and Operations
and Supplemgental Air Carriers and*Commercial Operators of Large Aircraft

14 CFR Part 135 Amendment135-75 (FAR 135) - Air Taxi Operators and Comr]

JAR/OPS 1 -[Commercial Air Transportation (Aeroplanes)

: Domestic, Flag,

hercial Operators

-12 -
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CHAPTER 2

2. GENERAL DESIGN REQUIREMENTS:

2.1

211

2.1.2

213

214

215

2.1.51

Design Requirements:

Airworthiness And Certification:

The FIDS sha
be defined in
specification.
include the U
Authorities (J
airworthiness|

+ FAR/JAR 2
* FAR/JAR 2

Consideration should also be given to operational regulations.

Controls: Th
combinations

would be detfimental to the continued petfermance of the system.

Effects Of Te
after the appl
subsequent g

In the event of conflict, airworthiness requirements shall prevail.
hited States Federal Aviation Administration (FAA) and the“Europsg
AA). The FAA and the JAA regulate the design of airplanes with th
standards:

B for normal, utility, acrobatic, and commuter catégory airplanes
b for transport category airplanes

b operation of FIDS controls intended for use during flight, in all po
and sequences, shall not resultin a condition, the presence or co

5ts: Unless otherwise stated, the design of the system shall be su
cation of operationalitests, no condition exists which would be det
erformance of the_equipment.

Software Management: /Software design shall follow the guidelines specified in
EUROCAE ED-12/RTCA'DO-178 “Software Considerations in Airborne System
Certification.”| The software criticality level will depend on the particular equipm
application ag defined by the airplane specification.

mrmmmmmmsrme-m&e of which should
the airplane specification. The system may also be regulatedby-the airplane

Regulatory bodies
an Joint Aviation
e following

ssible positions,
htinuation of which

ch that, during and
rimental to the

document
s and Equipment
ent function and

Operational Minimum Requirements:

Built-in Test Equipment (BITE): Any FIDS certificated as primary shall incorporate built-in test
equipment (BITE) and annunciate detected ice detector failures to the cockpit crew. The
undetected failure rate for latent loss of ice detection capability for primary certificated equipment
shall be in accordance with the failure classification resulting from a failure modes effects and
criticality analysis/fault hazard analysis for the system installation. BITE should be incorporated
in non-primary certificated FIDS as well.

-13 -
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2.1.5.2 Safety Objectives: All aspects of the FIDS design should be considered in terms of safety.
When installed, the system should be designed so that:

1. FIDS and associated components, considered separately and in relation to other systems,
should be designed so that failure conditions classification and effects shall be in compliance
with FAR/JAR 23.1301, 23.1309, 25.1301, and 25.1309. Information concerning unsafe
FIDS operating conditions shall be provided to the cockpit crew.

2. Inorde
safety
referen

EURO
Compl

SAE AR
Civil Air

2.1.6  Minimum Strd

spects associated with FIDS design, the following two SAE docun;
ed:

AE ED-79/SAE ARP4754 - Certification Considerations for Highly
Aircraft Systems.

IP4761 - Guidelines and Methods for Conducting’the Safety Asses
borne Systems and Equipment.

ctural Considerations:

2.1.6.1 Normal Opg¢rations: The sensor should be designed to withstand impact from

from the air

2.1.6.2 Foreign Ob
loose in ser
objects. Th
However, F
required in

2.1.7 Additional De
factors as en
factors.

plane during operations and coptinue to operate.

vice. It should withstand_strains, impacts, vibrations, and damage
e FIDS is not required to remain functional in order to satisfy this 1
baragraph 3.3.1.

sign Critefia:™ Design of any FIDS shall take into account the appli
imerated-in MIL-STD-1472. As a minimum, each design shall con

horities with the
ents are

Lintegrated or

sment Process on

ice particles shed

ect Damage (FOD): The.sensor should be constructed so that parts do not become

from foreign
equirement.

DS certificated as primary shall indicate an unsafe system operat|ng condition as

cable human
sider the following

2.1.7.1 Functional

oTiteria:

2.1.7.1.1  Atmospheric Conditions Associated With Icing: The effect on the FIDS of conditions
associated with icing conditions, such as ice crystals, freezing fog, and snow shall be taken into
account if any of these conditions may result in a hazard to the airplane.

2.1.7.1.2 Effect Of Contamination: The FIDS design shall take into account the effects of contaminants
likely to be encountered in service (e.g., fuel, hydraulic fluid, deicing fluids, insects, sand). If
operation of the FIDS has been found through analysis to be sensitive to contaminants likely to
be encountered in service, the manufacturer shall define, perform, and document
substantiating tests.

-14 -
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2.1.7.1.3 Thermal Compatibility: Temperature differences between the reference surface and the
surrounding surface shall be minimized to account for self-heating of electronic components.

2.1.7.1.4 Airplane Effects: The FIDS manufacturer shall take into account the possibility that icing
conditions at the installed FIDS location may differ from free stream conditions. This subject is
addressed in more detail in paragraph 6.2.9.

2.1.7.2 Operational Criteria:

2.1.7.2.1 Installatio
installatio

21.7.2.2 Marking:
21.609 (e
part numk
be utilizeg
and softw

2.1.7.2.3 Fasteners
installed ¢

2.1.7.2.4 Hazards:

h: It shall not be possible to complete installation of the FIDS on-t
h prevents proper operation in flight.

Labels installed on the FIDS shall follow the guidelinesof FAR 21.
and 21.807 (b), unless otherwise specified. If the eomponent incl
er shall include hardware and software identification, or separate

are design, including modification status.

. If the FIDS fasteners could fall into an.inaccessible airplane spa
r removed, then they shall be made;eaptive to the unit.

If any component of the FIDS.€an produce a hazard to personnel

warning IIbeI shall be prominently provided on the unit. The installed unit s

toxic fum

2.1.7.2.5 Displays:
ARP4256

s under any single fault-¢onditions.

If a display is to operate in conjunction with a FIDS, then the requ
and SAE AS8034 regarding displays shall be considered. It may

consider the Joint Service-Specification Guide JSSG-2010-5 “Crew System

Handboo

2.1.7.2.6 Nuisance

” paragraph 3:5.2.1.8.5 Visual Displays.

Alarms:~Nuisance alarms should be minimized.

2.2 Reporting Requiirements:

ne airplane if such

6507(d) and/or JAR
udes software, the
bart numbers may

for hardware and software. The part number.shall uniquely identify the hardware

ce when the unit is

or property then a
hall not produce

irements of SAE
be useful to also
5, Aircraft Lighting

-15-



https://saenorm.com/api/?name=64b21b7872375411565c19b1356c0a32

SAE AS5498

2.2.1

222

Summary Report: The equipment manufacturer or type certificate holder shall prepare a report
which includes as a minimum:

a.

A test procedure that includes a detailed description of the functional test(s) that is (are)
performed to determine compliance with the applicable equipment performance specification.

A test procedure that includes a description of the laboratory setups for each EUROCAE
ED-14/RTCA DO-160 section that is tested.

For all tedts that are not included in b) above, a test procedure that includes| a detailed
description of each test performed.

A Complgted Environmental Qualification Form in accordance with Appendix A of EUROCAE
ED-14/RTCA DO-160.

A listing of FIDS performance limitations, if any. This shallinclude types of ige accretion (frost,
glaze, rime, runback) not detected.

Substantiating Test Data/Analysis: The equipment mianufacturer shall compile gnd make available

for review all the following:

a.

g.

Data to syipport the compliance of the equUipment performance before, during and after the
various tgsts detailed in EUROCAE ED-14/RTCA DO-160 sections or the other tests
performedl.

For FIDS fincorporating software, data to show compliance with the appropriate level
ED-12/D®-178.

As applicable, analysis:to show the effectiveness of Built-in-test capability.

As applicable, analysis to calculate the probability of functional failure or thg probability of an
undetectgqd functional failure.

. As applicable, Failure Modes Effects and Criticality Analysis (FMECA).

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

As applicable, design tolerance/sensitivity and interface analysis.

The preceding information is also referenced in paragraphs 5.2 and 6.2 of this MOPS.
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2.3 Other Requirements:

2.3.1 Qualification Testing Responsibility: Except for the requirements in Chapter 6, the manufacturer of
the product shall be responsible for performing all required tests specified herein to demonstrate
compliance with this MOPS.

2.3.2 Test Samples: The tests shall be conducted on a sample of the equipment that is in full conformity
with production specifications. If the tested item incorporates features that are still experimental or
in the developmentstage,any testsmvotving the mon=production featuressthattpe repeated later
on a productipn item, or evidence presented to substantiate that the test results|are valid for the
production ingtrument.
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CHAPTER 3

3. MINIMUM OPERATIONAL PERFORMANCE SPECIFICATION UNDER STANDARD CONDITIONS:

3.1

3.2

3.21

3.2.1.1

Overview:

Ice accretion on the airplane may result in a degradation of the airplane’s handling characteristics,

and a loss in ai

rplane performance and flight safety margins.

Inflight icing ca
temperature, h
frequency of en
temperature, th
encountering ig

h be attributed to a combination of factors such as atmospheric)co
imidity, liquid water, and cloud structure), airplane airspeed;.and c
countering icing conditions is at a maximum between +10°C and
en decreases rapidly with decreasing temperature below =20 °C.

should be designed to operate in all types of icing conditions throughout an ambi

range of -54 to

This chapter dg
system describ

Functional Mini

+10 °C.

fines the minimum performance criteria under standard operating
ed in paragraph 1.3.

mum Requirements:

The values given in paragraph 3.2 are for guidance only and may be modified to

manufacturer s
installed systen

FIDS That De

Conditions
glaze, rime
airplane sys
presence o

pecifications and/or to cemply with regulatory requirements. Refe
N considerations.

tect Ice Accretion:

o Detect/Measure: A FIDS shall detect ice accretion that can occ
runback) on defined airplane surfaces and shall annunciate the s

icezaecretion under all atmospheric conditions.

hditions (e.g.,
pnfiguration. The
-10 °C static air
The chance of

ing conditions below static temperatures of -40 °C is.rare. For geleral use, a FIDS

nt temperature

conditions for the

batisfy airplane
to Chapter 6 for

ur in flight (frost,
atus to another

stem and/or directly to the cockpit crew. A FIDS should be capabl¢ of detecting the

3.2.1.2 Minimum Performance:

3.2.1.2.1

Detection of the Ice Accretion: The FIDS shall be capable of detecting ice accretion on

reference surfaces. It shall be capable of determining the presence of ice with a maximum
detection threshold of 0.5 mm thickness. The duration to recover the capability of performing
detection after annunciation of ice should be minimized. The FIDS shall not indicate the
presence of ice when no ice is present on the reference surface. If the thickness of accreted
ice on the reference surface is in excess of the threshold thickness, the FIDS shall continue to
indicate the presence of ice.

NOTE: The detection threshold of 0.5 mm is chosen for the purpose of testing these devices
independently of a specific airplane application. This detection threshold is not a
statement of the acceptable level of ice accretion on a particular airplane.
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3.21.2.2

3.21.2.3

3.21.24

3.2.2 FIDS That Dgtect Icing Conditions:

3.2.2.1

3.2.2.2 Minimum Pgrformance:

3.2.2.2.1

32222

3.2.2.23

3.22.24

FIDS that Measure Ice Thickness: A FIDS may provide information on ice thickness. A FIDS
with an ice thickness measuring capability shall measure thickness with a minimum accuracy of
+0.5 mm or +20% of the actual value, whichever is greater. The FIDS shall be capable of
measuring thickness increments of 1 mm or smaller. The FIDS manufacturer shall specify the
maximum thickness for which this accuracy applies.

FIDS that Measure Ice Accretion Rate: A FIDS may provide information on ice accretion rate.
A FIDS with an ice accretion rate capability shall be capable of measuring ice accretion rates
>0.5 mm/minute and shall measure with a minimum accuracy of £30% or £0.2 mm/minute,

whicheveisgreater—The FIDSshattupdatethe measurementatamaximgm interval of 1

minute.

FIDS that{Measure Liquid Water Content: A FIDS may provide information pn supercooled
liquid water content (LWC). A FIDS capable of detecting LWC shall'measure LWC with an
accuracy of 0.1 g/m3 or +30% whichever is greater. The FIBS manufacturer shall specify the
range of l{quid water content for which this accuracy applies.

Conditions fo Detect/Measure: A FIDS shall detect.atmospheric icing conditigns and shall
annunciate [the status to another airplane systemiand/or directly to the cockpi{ crew.

Detection|of Icing Conditions: A FIDS that detects icing conditions shall detect the presence of
liquid water and shall measure temperature and shall annunciate the status {o another airplane
system and/or directly to the eockpit crew. A FIDS should be capable of detdgcting the presence
of icing conditions under all.atmospheric conditions.

Temperatpure Measurement: A FIDS shall provide information on air or watgr droplet
temperatyre. It shall measure temperature with an accuracy of £3 °C.

FIDS That Measure Liquid Water Content: A FIDS may provide information|on liquid water
content (UWQ). It shall measure LWC with an accuracy of iO.1g/m3 or +30% whichever is
greater. The FIDS manufacturer shall specify the range of liquid water content for which this
accuracy applies.

FIDS That Measure Other Parameters: A FIDS may provide information on other parameters
(such as MVD). In this case, the FIDS manufacturer shall specify the accuracy of these
parameters in their range of measurement.

-19 -



https://saenorm.com/api/?name=64b21b7872375411565c19b1356c0a32

SAE AS5498

CHAPTER 4

4. MINIMUM PERFORMANCE SPECIFICATION UNDER ENVIRONMENTAL CONDITIONS:

41

4.2

4.3

4.3.1

Introduction:

The environmental test conditions and performance criteria described in this secti

on provide a

laboratory means of determining the overall performance characteristics of the equipment under

conditions repr

Unless otherwise specified, the test procedures applicable to the determination o
performance umder environmental test conditions are contained in documeént EUR
ED-14/RTCA 0O-160 “Environmental Conditions and Test Procedures<for Airborn

equipment
YOCAE
e Equipment.”

Reference to issue D of EUROCAE ED-14/RTCA DO-160 in paragtaph 4.2 is for
maintaining continuity with issue D. If a FIDS is tested to other iSsues of these dgcuments, the
comments listefd in Table 3 shall still apply to the test with similar intent. For each test, the
manufacturer shall choose an appropriate category based onythe expected appligation of the FIDS.

the purpose of

Testing:

bllowing

The following thts determine whether the FIDS can withstand the effects of the f
ent EUROCAE

environmental {est conditions and applicable {€st procedures described in docum
ED-14D/RTCA|DO-160D.

ories, defined in
erformance and

The functional {ests shall be performed'in relationship to the identified FIDS cated
EUROCAE ED}{14D/RTCA DO-160D: Compliance shall be also verified with the ¢
accuracy found in FIDS design.requirements defined in Chapter 3 before, during,|and after each
environmental fest, as applicable. The FIDS manufacturer shall provide sufficient functional test data
to show compliance of the-equipment before, during and after the various tests dgtailed in

Table 3.

The reporting requirements of paragraph 2.2 shall apply to the following tests.

Fluids Susceptibility (EUROCAE ED-14D/RTCA DO-160D, Section 11):

Since a FIDS must be installed to detect meteorological icing, it may be exposed to various fluid
contaminants. In this case, exposure to these contaminants shall not cause the FIDS to detect icing
if no icing is present. Exposure to these contaminants shall not prevent the FIDS from detecting
icing when icing is present. The FIDS shall not be degraded in its performance or reliability following
exposure to specified fluid contaminants.

Test Applicability: Those portions of the FIDS directly exposed to the free stream airflow shall be
tested with the spray test of EUROCAE ED-14D/RTCA DO-160D, paragraph 11.4.1 while installed
in a fixture representative of the airplane installation. If there are other line replaceable units in the
FIDS each is to be evaluated as to the applicability of Fluids Susceptibility tests.
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TABLE 3 - Test Requirements
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TABLE 3 - Test Requirements (Continued)
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4.3.2 Fluids To Be Tested: The manufacturer shall select the appropriate fluids from Table 11-1 of
EUROCAE ED-14D/RTCA DO-160D for verification testing. In addition, chemicals used to
maintain runway traction during icing conditions and aircraft deicing and anti-icing fluids shall be
considered as contaminants if they can contaminate the FIDS.

4.4 Hail Strike:

FIDS components exposed to the risk of hail impact shall be able to withstand the impact of a
hailstone 75 mpm= lame| i i i + s (equivalent to
approximately 250 KCAS at 10,000 feet). The hailstone shall strike the FIDSn‘the most adverse
direction likely fo be encountered in normal operations. The FIDS may lose.its cdpability to function
properly following the impact. In this case, it shall generate a failure signah~Neither the FIDS nor
any portion of the FIDS shall detach from its mounting base.
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CHAPTER 5
5. TEST PROCEDURES:
5.1 General:

This chapter defines the laboratory test procedures used to verify the minimum operational
performance requirements specified in Chapter 3.

5.1.1

51.2

5.1.3

514

5.1.5

5.1.6

5.1.7

5.1.8

Reports & Dsg
performed in

Power Input
voltage adjus
input termina

Power Input f
source of ess
design freque

In the case of
(e.g., 300 to 1
frequency ad]
is designed.

Adjustment o
adjusted in a
specified test

Test Instrumg
introduction g
and output in

clarations: The reporting requirements of paragraph 2.2 shall@pp|
Chapter 5.

oltage: Unless otherwise specified, all tests shall be conducted w
ted to design voltage +2%. The input voltage shall he measured 3
S.

Frequency: In the case of equipment designed for operation from
ncy +2%.

equipment designed for operation ffom an AC power source of va

000 Hz), unless otherwise specified, tests shall be conducted with
usted to within 5% of a selected frequency within the range for wh

f Frequency: The circuits of the equipment under test shall be pro
ccordance with the_manufacturer’s recommended practice prior to

12

nt Precadtions: Precautions shall be taken during conduct of the t
f errors;resulting from the improper connection of test instruments
pedances of the equipment under test.

y to the testing

th the power input
t the equipment

an AC power

entially constant frequency (e.g., 400 Hz)¢the input frequency shall be adjusted to

riable frequency
the input
ich the equipment

berly aligned and
application of the

psts to prevent the
across the input

Ambient Conditions: Unless otherwise specified, all tests shall be conducted under conditions of
ambient room temperature, pressure, and humidity, as defined in EUROCAE ED-14D/RTCA
DO-160D paragraph 3.5.

Connected Loads: Unless otherwise specified, all tests shall be performed with the equipment

connected to

loads having the impedance values for which it is designed.

Warm-up Period: Unless otherwise specified, all tests shall be conducted after a warm-up period

specified by t

he FIDS manufacturer.
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5.1.9 Test Procedures: The following test procedures are considered to be satisfactory means of
establishing compliance with the performance specification of Chapters 2 and 3. Testing shall be
conducted in a manner that is consistent with the recommended airplane installation limitations.

Alternative procedures, which provide equivalent information, may be used. In such cases, the
procedures described in this chapter shall be used as one criterion in evaluating the acceptability
of the alternative procedures.

5.2 Detailed Test

5.2.1 FIDS That D¢

5.2.1.1 Detection G
demonstrat
runback icir

521.1.1
A Monitor
wind tunn|
temperaty
sensor to
equipmer
water and

Following
FIDS outy
accordan

OCEUUTES:
tect Ice Accretion (Paragraph 3.2.1):
f Ice Accretion (Paragraph 3.2.1.2.1): The following tests are inte

e detection of ice accretion that can occur in flight (ffost, glaze, rim
g condition is considered to be covered by the glaze ice test cond

FIDS That Make A Measurement On A Reference Surface Correlated To lcq

ed Surface: The following Appendix C icing conditions shall be te
el. Allow the wind tunnel and sensor tosstabilize at the specified v
re. Record the output of the FIDS for'5 minutes minimum before
the water. Expose the sensor to the water. Record the response
t. Response time is defined as(the time from initial exposure of th
the first detection of ice aceretion.

indication of ice, the sensor shall remain exposed to the water sp¢
ut recorded for 15 minutes minimum. During this time, the FIDS {
ce with its intended function. After this time, the water shall be tur

maintaini
indicate n

g the other wind-tunnel parameters. Record the time required for
ice or that/ice accretion has ceased.

nded to
e, runback). The
ition.

Accumulation On
sted in an icing
blocity and
EXposing the

time of the

E ice sensor to

pcified with the
hall operate in
ned off while
the FIDS to

For systems affécted by angle of attack, testing shall be conducted under cq
representative-of the range of angle of attack conditions likely to be encoun1ered in service.

nditions
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5.2.1.1.1

521.1.2

(Continued):
The FIDS shall detect ice accretion under the following conditions. Condition 1 is a light icing
condition test for minimum detectability, condition 2 is a heavy glaze condition to ensure the
probe will detect in warm runback conditions, and condition 3 is a thermal load test to ensure
the probe can continue to operate in a cold, high-LWC environment.
Condition 1: Water concentration: 0.3 g/m? + 0.03 g/m3
(Rime) Static temperature: -20 °C +2 °C

Arspeed— 120 KTAS =0 KTAS

Water droplet MVD: 15 Microns = 10 Microns

Response time shall be less than 120 seconds
Condition|2: Water concentration: 0.75 g/m® + 0.08 g/m?3
(Glaze) Static temperature: -3°C+2 °C

Airspeed: 145 KTAS £ 10 KTAS

Water droplet MVD: 40 Microns = 10 Microns

Response time shall be less than 90.seconds
Condition|3:  Water concentration: 1.0 g/m3 +0.1 g/m?®
(Rime) Static temperature: -30 °C £ 2:°C

Airspeed: 250 KTAS + 10 KTAS

Water droplet MVD: 20 Microns £+ 10 Microns

Response time shall'be less than 20 seconds
If these cpnditions are not deemed-suitable for the application or testing facility, then other
conditiong may be justified with\the approval of the appropriate authorities iffthe modified
condition$ meet the same-stated intent.
FIDS That Make A Disect Measurement On A Reference Surface Which Is Fart Of A Monitored
Surface: [The objective of this test is to determine the ice sensing thickness|threshold.
The FIDS shall-be tested with:

* glaze ice,
* rime ice,

in a test environment with operating conditions generating the two kinds of ice. This test
environment can be an icing tunnel, a climatic chamber or any natural or artificial means
providing that ice can be, on demand, accreted on the reference surface. The process used to
generate the rime and glaze ice shall be documented.

For running the tests, the sensor may be supported by a mechanical environment such as a
plate or a leading edge profile representing recommended conditions of installation.
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52112

52.1.1.3

(Continued):

A test shall be run for each kind of ice. For each test:

Install the FIDS sensor in the test environment free of ice and apply power. Allow the reference
surface temperature to stabilize at the test conditions. No ice shall be detected under these

conditions.

Then expose the FIDS to the ice accretion condition until it detects ice accretion. The ice

accretion
taken. Th|s value shall not exceed 0.5 mm. The process used to measure-i
be docurented.

For ice detectors that detect frost, perform the following test:

Cool a reference surface below freezing and below the ambient air tempera
reference|surface temperature to stabilize in these conditions. Expose the rg
a humid gnvironment. Allow the surface to grow frostwntil the FIDS detects

exposure|of the surface to the humid environment and measure the thicknes
FIDS shall demonstrate compliance with the requirements of paragraph 3.2

FIDS That Make A Remote Measurement On A Reference Surface Which |
tored Surface: The objective of this test.is)to verify the capability of the FID

corditionisthermstopped-and-ameasurement of themmaximum thickness of ice is

ce thickness shall

fure. Allow the
ference surface to
ce accretion. End
s of the frost. The
1.2.1.

E Part Of A Moni-
5 to detect a

circular disk of ice 500 mm? + 50 mm?Zlin area or 50% of the reference surfgce, whichever is

smaller,
is an ice thickness above which the’ detector no longer indicates ice or an ic
which ice|can not be detected, this shall be tested and documented.

The FIDS| shall be tested with:

» glaze icp,
* rime icq,

in a test gnvironment with operating conditions generating the two kinds of i

d 0.5 mm maximum thiekness accreted anywhere on its referenge surface. If there

b configuration for

ce. This test

environment can be an icing tunnel, a climatic chamber or any natural or artificial means
providing that ice can be, on demand, accreted on the reference surface. The process used to

generate the rime and glaze ice shall be documented.

The tests shall be run using samples that represent all recommended reference surface

characteristics. The samples used in the test shall be documented.

For systems affected by lighting conditions, testing shall be conducted under conditions

representative of the range of lighting conditions likely to be encountered in

service.
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