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POSITION AND ANTICOLLISION LIGHTS - TURBINE POWERED FIXED-WING AIRCRAFT
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This document has
FOREWORD

This SAE Aerospgce Recommended Practice (ARP) provides recommendatjons for &
airplane navigation position lights and anticollision lights which have intensities, redur
a configuration commensurate with the vital role these lights play in cellision avoidang
time and darkened sky conditions. Since, in some countries, the term "navigation” lig
others, the term "(g
used to avoid con

usion.

The two lighting systems serve a combined function. The“higher intensity of the flash
lights serve to attract attention to the traffic. The steady-burning navigation position |
show position of the aircraft and direction of flight. While the color of the navigation
indicate to the observer, the sector observed, the'apparent motion of the light in the g
windshield is used as primary assessment of a'collision threat. Therefore, the intens
burning light should be such that it becomgs visible almost as soon as the observer p
attracted to the high intensity flashing light.

The intensities listed in this document are initial intensities for new light assemblies.

are much higher than the intensities necessary for regulatory requirements and/or se
requirements. Ong advantage gained by utilizing the intensities specified in this docu
operating times at|intensiti€syabove minimum service performance requirements. Ind
does marginally increasewisibility distance under reduced visibility conditions, and un
conditions such ag in metropolitan areas or in twilight or dawn conditions. These inte

osition" lights is used, in this document, the term "navigation positipn

| standard for
dancy, and are of
e during night-
hts is used and in
" lights will be

ing anticollision
ghts can better
osition lights will
bserving pilot's
ty of the steady-
ilot's attention is

These intensities
rvice performance
ment are longer
reased intensity
der lower contrast
nsities are

considerably higherthan threshold levels for clear atmospheric conditions, are visible

at very long

distances, and include substantial allowances for atmospheric factors which may reduce the

conspicuity of the lights. The electrical systems on the aircraft should be designed to

produce the

operating voltages required by the lights covered by this document to meet the design intensity

requirements when new and under normal operating conditions.

Compensation for other factors which may cause the intensities of the lights to degra

de in service are

also included in the initial intensities. These include exterior dirt, interior contamination, lamp or

flashtube degradation, and degradation of reflectors, capacitors and other componen

ts.
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FOREWORD (Continued)

The initial intensities recommended in this document are not intended to be utilized as regulatory
requirements nor to imply any need for new regulatory requirements.

Acceptable service performance requirements need to be defined. It is recognized that the accurate
measurement of the photometric quantities included in this document is extremely difficult and that
large errors can occur. Test conditions such as test geometry, ambient temperature, lens temperature,
ambient illumination, and reflections can be controlled in the laboratory but not in field tests. The result
is that field measurements usually have much higher uncertainties than laboratory measurements.

1. SCOPE
This document covers the recommended lighting performance and design.criterig for:
a. Left Forwad Navigation Position Lights (Red)
b. Right Forward Navigation Position Lights (Green)
c. Rear Navigation Position Lights (White)
d. Anticollisiop Lights
(1) Red Flashing Lights Top and Bottom Fuselage
(2) White Flashing Lights Wing Tips and/or Tail
1.1 Purpose:
This documgnt recommends design objectives for navigation, position, and antigollision light
systems for yisual detection and collisiofi;avoidance between airplanes in flight and on the
ground. Cudgtomers for new airplanes or lighting components, and designers orl manufacturers
may take adyantage of this document in specifying the initial requirements that,|in most cases,
significantly ¢xceed the applicable minimum intensities as shown in the Federal|Aviation
Regulations ps well provide better stability, longer life and lower operating costs.
2. REFERENCES:
The following publieations form a part of this specification to the extent specified herein. In the
event of confli¢t between the text of this specification and references cited herein| the text of this
ing-in thi ificati ps applicable laws

specification t

and regulations unless a specific exemption has been obtained.

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

2.1.1 AIR1106A Some Factors Affecting Visibility of Aircraft Navigation Lights

2.1.2 AIR1276 Aircraft Anticollision Light Systems Using Flashtubes (Condenser Discharge Lamps)

2.1.3 AS8017 Minimum Performance Standards for Anticollision Light Systems
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2.1.4 AS8037 Minimum Performance Standard for Aircraft Position Lights

2.2 FAR Publications:

Available from Federal Aviation Administration, 800 Independence Avenue, SW, Washington, DC

20591.

221
Airplanes

2.2.2 FAA Techr

2.2.3 FAA Techr

2.3 RTCA Publiqg
Available fro

2.3.1 RTCA Doc
Electronics

2.3.2 Greenlee,
2.4 Other Referd
2.4.1 IES Guide
Lighting Cc
No. 11 No
2.4.2 Projector, ]
Corporatio
2.4.3 Crossley, J
Lighting to
(2971)

ical Standard Order C-30c
ical Standard Order C-96a
ations:

M RTCA Inc., 1140 Connecticut Avenue, NW, Suite~1020, Washing

Lment No. DO-160, Environmental Conditions~and Test Procedure
Electrical Equipment and Instruments

P. H.; Hardware Design for Airplane Elashing Light Applications (1§
nces:
for Calculating the Effective Intensity of Flashing Signal Lights; pre
mmittee of llluminating (Engineering Society: llluminating Engineer

ember 1954, page 747-753

[. H., The Role ©f,Exterior Lights in Mid-Air Collision Prevention, Af
N, Final Repart\No. 4 (1962)

. K.; McClean, W. E.; Tobak, R. G.; Bailey, R. W.; the Use High In
Enhance U. S. Army Aircraft Day/Night Conspicuity, USAARL Rep

Federal Aviation Regulations, Part 25, Airworthiness Standards for Transport Category

jton, DC 20036.

5 for Airborne

71)

pared by Aviation
ng, Volume 64,

pplied Psychology

ensity Xenon
ort No. 71-13

3. DESIGN REQUIREMENTS

3.1 Navigation Position Lights:

It is recommended that the following minimum light intensities be provided in Table 1

and Table 2.
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3.1.1

3.1.2

3.1.3

on Lights

TABLE 1 - Minimum Intensities in the Horizontal Plane For Navigation Positi
Navigation Angle from Right or Minimum
Position Left of Longitudinal Intensity
Light Type Dead Ahead (Deg.) (Candelas)

Fwd. - Red and/or Green 0to 20 100

20 to 50 60

50 to 110 30

Rear - White 110 to 180 100

TABLE 2
Angles Above and Below Minimum
the Horizontal Plane (Deg.) Intensity (1)
Oto5 1.004
5to 10 0,901
10to 20 0801
20 to 30 0.60 |
30 to 50 0.401
50to 75 0.20 |
7510 90 0.10 |
The locatign on the airplane of the forward navigation position lights should bg
tips as pragticable.

Where avalability of space and\frontal area projection does not permit single
sufficient s|ze and viewing angles to provide required candlepower distribution
may be givien to multiple fixtures. These fixtures may be installed in other win
the fuselage. In this case; each light individually must meet the distribution an
requirements through portions of the required sector angles, so that all lightin
including aprodynamic fairings, when taken together fully comply with the req

about the girplane: Lighting at any point must be supplied from a single fixturg.

b as near the wing

fixtures of

, consideration
g locations or in
d intensity

j fixtures,

lired distribution

The locati

ne aft portion of

the airplane as practicable with location on the trailing edge of the wing tips or horizontal

stabilizer as an alternative.

When located on the wing tips, a supplemental light should be considered on

the rear portion of

the fuselage so that the region of the tail of the airplane can be identified during ground

operation.

Redundancy: Consideration should be given to designing the system so that there are
redundant lamps or light assemblies in each position so that one lamp failure will still permit the

airplane to be dispatched.
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