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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document is the standard of the LED (Light Emitting Diode) Taxi and RTO lights (Runway Turnoff
Lights) for aerospace.

LEDs are attractive to users because of their lower power consumption and reduced maintenance
efforts as well as their long operating life. However, Taxi and RTO lights require their light source to
provide not only a large amount of luminous flux, but also high luminous intensity. Since recent LEDs
achieve high luminous intensity, LEDs have come to be adopted as light sources of Taxi and RTO lights.

This i i i i i lights which
adopt LEDs as the light source.

In addition, this document is applied not only to the LED light source, but it can be applied also to other
new |ight sources appearing in the future.

© ISO 2018 - All rights reserved v
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INTERNATIONAL STANDARD ISO 20894:2018(E)

Aircraft — LED based taxiing lightsystem — General
requirements

1 Scope

This document specifies characteristics and interface requirements for the LED taxiing light system.

2 Normative references

The following documents are referred to in the text in such a way that somecgr<all of their content
constitutes requirements of this document. For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

1SO 7137:1995%, Aircraft — Environmental conditions and test procedurés{or airborne equipinent

3 Terms and definitions
For the purposes of this document, the following terms and:definitions apply.

ISO dnd IEC maintain terminological databases for use in standardization at the following gddresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available athttps://www.iso.org/obp

3.1
taxiing light system
system which consists of taxiing lamps'and runway turnoff lamps

3.2
RTO|light
runway turnoff light

3.3
LED
lightlemitting diode

[SOURCE: 1S€:23570-2:2005, 4.7]

3.4
luminous intensity
photometric measure of the luminous flux per unit area of light travelling in a given direction

3.5
Illuminance
total luminous flux incident on a surface per unit area

1) Endorsement, in part, of the publication EUROCAE ED-14/RTCA DO-160 (a document published jointly by the
European Organization for Civil Aviation Electronics and the Radio Technical Commission for Aeronautics).

© ISO 2018 - All rights reserved 1


http://www.electropedia.org/
http://www.iso.org/obp
https://standardsiso.com/api/?name=b6b7845b0e6f38169daa61c7085b31a4

ISO 20894:2018(E)

4 Gener
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ral

Adopting LEDs as the light source, Taxi and RTO lights acquire lower power consumption, reduced

maintenanc

e efforts and improved flexibility in design.

Since the existing standard is premised on using a sealed beam lamp for the light source, the functional

requiremen
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Eq 2 cos{a x 1,145) x E¢
where

E,  idtheilluminance distribution inside the illuminated area in direction of o from nose;

a id the horizontal-angle in direction of a ray of luminaire light from airplanes’ longitudin
akis on the ground plane;-74° < a < 74°;

Ec 1954 lux,which corresponds to the conventional requirement of minimum illuminance
“$AE/ARP 693 locations”.

E74° 2 Eg fiax x 0,1

INum

ts which correspond to the advantage of LEDs shall be established in this document.

tingag life
2 e

e operating life is defined as the time span until the unit no longer meets the phetomn
brformance parameters.

luminous intensity and the initial chromaticity locus for LED based lights sha
Decrease of the luminous intensity and changes of the chromaticity locus shall alj
taking into account for aging characteristics of decreasing luminous intensity and ch4
City locus in each components (LEDs, lens, control circuits and(So on) because how fag
Lensity and the chromaticity locus degrade depend on the characteristic of the LED de
hers select.

for the luminous intensity is shown in Figure 1. An example for the change of chroma
vn in Figure 2.
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The characteristics of vertical illuminance distribution shall meet requirement as shown in Figure 4.

The enhanced characteristics of horizontal illuminance distribution shall meet the requirement as
shown in Figure 5 using the following formula:

Eq 2 cos(a x 1,145) x Eg

(3)
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where

E,  istheilluminance distribution inside the illuminated area in direction of a from nose;

a is the horizontal angle in direction of a ray of luminaire light from airplanes’ longitudinal

axis on the ground plane;
Eg  is 70 lux, which corresponds to the enhanced requirement of minimum illuminance at “SAE/
ARP 693 locations”.

H74° 2 Eqgmax % 0,1 (4)
4.4 | Countermeasure for ultraviolet rays
In calse a plastic lens is applied, the plastic lens shall be resistant against ultraviolet rays ¢oming from
solar| radiation or other for the period of the operating life required unless otherwise specified.
4.5 | Electromagnetic interference
The [system shall be tested for conducted emissions in,accordance with the requjrements of
ISO 4137:1995, Table 1, Section 16, Category B limits unless-otherwise specified.
4.6 | Colour
It shall be white and allow sufficient perception oftelour of airport’s markings.
4.7 | Environmental condition
The Fequirements of ISO 7137 shall betddopted and applicable item shall be set in congideration of
instdlled area in an aircraft unless othérwise specified.
4.8 | Countermeasure for collision
In cafse a plastic lens is applied as the countermeasure for collision, the plastic lens shall wjthstand the
environmental conditiomn:
4.9 | Electricallpewer source
The |luminaire.shall meet all the performance requirements as specified ISO 7137 unless otherwise
specified.

5 Quality assurance provisions

5.1

Performance characteristics

5.1.1 General

When performing component testing, the specimen shall be mounted on simulated conditions with the
real environmental conditions.

For purposes of demonstrating compliance, all photometric and colour measurements shall be made

after

© ISO
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30 minutes for LED sources or after the light has reached thermal stabilization, whichever is longer.
Stabilization shall be defined as the point in which light output does not change by more than 3 % over
a 15 minute period.

5.1.2 Illuminance performance

When performing illuminance testing, the measurement could be conducted on Taxi light and RTO
light separately. In this case, the evaluation shall be conducted on combined illuminance of Taxi light
and RTO light. The number of measurement point in each testing shall be 3 as minimum. And more
measurement point could be set according to aircraft requirement.

5.1.3 COl(l)UI‘

Both Taxi light and RTO light shall meet the requirement on light colour.

5.1.4 Opdrating life

When performing operating life testing, the specimen shall meet its luminous intensity requiremenit and
chromaticity requirements throughout the operating lifetime. LED attenuatiofi-caused by deteriorption
and temperature condition including LED junction temperature shall be considered.

5.2 Electrical characteristics

5.2.1 Genleral

When perfofming component testing, the specimen shall bésmounted on simulated conditions with the
real environmental conditions.

5.2.2 Ele¢tromagnetic interference

The electrgmagnetic interference performance shall be tested in accordance with ISO [7137
requirements.

5.2.3 Elegtrical power source

The electricpl power source performance shall be tested in accordance with ISO 7137 requirements.
5.3 Mechanical and thefmal characteristics

5.3.1 Genleral

When perfofmingeomponent testing, the specimen shall be mounted on simulated conditions with the
real environmental conditions.

5.3.2 Environmental condition

The environmental condition testing shall be conducted in accordance with ISO 7137 requirements.

5.3.3 Thermal analysis

The temperature of LED junction shall never exceed the maximum junction temperature of each
LED. It shall be tested that the temperature of LED junction does not exceed the maximum junction
temperature.

4 © ISO 2018 - All rights reserved
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B97, for example, defines.aviation white in CIE1931.

- An example for’the change of chromaticity locus (CIE 1931, Chromaticity diagram)
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The conventional illuminance
distribution E; = 54 Ix minimum

24, m
(80 ft)

152 m
(50 ft)

305 m
(100 ft)

™

2

Key
1 illuminated area where the illuminance distribution is required
2 1fadius of the illuminated cireular arc centred at the cockpit

3 ngle of the illuminated-eircular arc

At 10 % of peak.

AE/ARP 693 Jocations (for reference).

i
Loy 0y

Figure 3-="Characteristics of horizontal illuminance distribution for LED based taxiing
light system

© ISO 2018 - All rights reserved 7


https://standardsiso.com/api/?name=b6b7845b0e6f38169daa61c7085b31a4

ISO 20894

:2018(E)

305 m
(100 ft)

Key

1  horizont
2 radius of
a2 Nolight

Figure 4 —

hl line

the illuminated circular arc centred at the cockpit

more than 3 % of individual peak luminous intensity above horizontal plane.

- Vertical illuminance distribution characteristics for'LED based taxing light system
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