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Minimum Performance Standard for Aircraft Position Lights

RATIONALE

This document establishes minimum performance levels for aircraft position lights including chromaticity, and light
intensity in support of TSO and system certification. Information contained herein has been expanded from AS8037A in
the areas of measurement conditions, lumen maintenance, and the inclusion of specific information relative to the use of
Light Emitting Diode source technology. It provides minimum requirements for night operation not addressed in CFR Title
14. Position lights shall pe capable of daytime operation as well.
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2. APPLICABLE DOCUMENTS
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2.3 RTCA Publications

Available from Radio Technical Commission for Aeronautics Inc., 1828 L Street, NW, Suite 805, Washington, DC 20036,
Tel: 202-833-9339, www.rtca.org.

Document No. 160 Environmental Conditions and Test Procedures for Airborne Equipment
2.4 U.S. Government Publications

Available from the Document Automation and Production Service (DAPS), Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094, Tel: 215-697-9495, https://assist.daps.dla.mil/quicksearch/.

MIL-DTL-7989C  Covers, Light-Transmitting, for Aeronautical Lights, General Specification for

241 OTHER PUBL:[ATIONS
Code of Federal Regulations Title 14, Part 23, 25, 27, 29

Some applicable sectiorps may include, but are not limited to the following:

§2-.1385 Position] light system installation.

§2-.1387 Position light system dihedral angles.

§2-.1389 Positior] light distribution and intensities.

§2-.1391 Minimummn intensities in the horizontal plane of forward and rear position lights.
§2-.1393 Minimum intensities in any vertical plane of.forward and rear position lights.
§2-.1395 Maximym intensities in overlapping beams of forward and rear position lights.
§2-.1397 Color specifications.

3. GENERAL STANDARDS
3.1 Dihedral Angle Cgverage, Forward Position Lights, Types | and Il, and Rear Position Lights,| Type I

When mounted on the|aircraft_in-accordance with manufacturer’s instructions, the forward and rear lights shall show
unbroken light within thg dihedral angles specified in Figure 1, and defined in 3.1.1.
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Position Light Type

Dihedral Angle

Type | (forward, red)

L (left)

Type |l (forward, green)

R (right)

Type Ill (rear, white)

A (aft)

110°

CFRAAR
Requireme

FIGURE 1 - DIHEDRAL ANGLE COVERAGE, FORWARD AND REAR POSITION LIGHTS,
SHOWING BOTH SINGLE AND DUAL AFT INSTALLATIONS
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3.1.1  Definitions of Dihedral Angles:

a. Dihedral Angle L (Left): The dihedral angle formed by two intersecting vertical planes, one parallel to the
longitudinal axis of the airplane, and the other at 110 degrees to the left of the first when looking forward
along the longitudinal axis (Figure 2).

b. Dihedral Angle R (Right): The dihedral angle formed by two intersecting vertical planes, one parallel to the
longitudinal axis of the airplane, and the other at 110 degrees to the right of the first when looking forward
along the longitudinal axis (Figure 2).

c. Dihedral Angle A (Aft): The dihedral angle formed by two intersecting vertical planes making angles of 70
degrees to the right and 70 degrees to the left, respectively, looking aft along the longitudinal axis, to a
vertical plane passing through the longitudinal axis (Figure 3)
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FIGURE 2 - REPRESENTATION OF ANGLES FOR LEFT FORWARD POSITION LIGHT
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HIGURE 3 — REPRESENTATION OF ANGLES FOR AFT POSITION LIGH[T
3.2 Position Light Intgnsity Distribution
3.2.1 General: The iptensities spegified in this section shall be provided by new equipment, with all light covers and
color filters in place, whernfnounted on aircraft in accordance with the manufacturer’s [instructions. Luminous
intensity can be¢ measured at nominal input voltage. If the luminous intensity varies with the input voltage, it
should be shown that the light assembly meets the minimum intensity requirements over the rated (assembly)
input voltage range:
3.2.2 Minimum Intensities in the Horizontal Plane: The intensities in the horizontal plane shall not be less than the

values given in Figure 4. The horizontal plane is defined as the plane containing the longitudinal axis of the
airplane and is perpendicular to the plane of symmetry of the aircraft. Intensities are per CFR Title 14, Part

23,25,27,29 § 2-

1391,
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Angle (x) from Right or Left of | Minimum Intensity
Position Light Considered Longitudinal Axis measured (candelas)
from dead ahead ( 0°)
Type | (forward, red) 0°<x=<10° 40
Type Il (forward, green) 10° < x=s20° 30
20° <x<110° 5
Type lll (rear, white) 110° s x < 180° 20

FIGURE 4 - MINIMUM INTENSITIES IN THE HORIZONTAL PLANE;
FORWARD AND REAR POSITION LIGHTS

3.2.2.1  Minimum Intensities Above and Below the Horizontal Plane: The intensitiesCin’any vertical plane shall not be
less than the [appropriate value given in Figure 5 when | is the minimumcintensity spegified in Figure 4 for the
corresponding angles in the horizontal plane. Vertical planes are_ défined as plangs perpendicular to the
horizontal plape. Intensities are per CFR Title 14, Part 23,25,27,29 §2¢,1393.

Angle (y) above or below Horizontal, in Minimum
any Vertical Plane Intensity
(I)
0° 1.00x1I
0°<y=<5° 0.90x1I
5°<y=<40° 0.80x1I
10° € y< 15° 0.70x1
18° <y < 20° 0.50 x I
20° <y < 30° 0.30x1I
30° <y <=40° 0.10x1
40° <y £90° 0.05x1

FIGURE 5 - MINIMUM INTENSITIES IN ANY VERTICAL PLANE,
FORWARD AND REAR POSITION LIGHTS

3.2.3 Maximum Intensities in Overlap Regions, Forward Position Lights, Types | and Il, and Rear Position Lights, Type
lll: The intensities in the overlap regions between any forward or rear position lights shall not exceed the values
given in Figure 6. Area A includes all directions in the adjacent dihedral angle which pass through the light
source and which intercept the common boundary plane at more than 10 degrees but less than 20 degrees. Area
B includes all directions in the adjacent dihedral angle which pass through the light source and which intercept
the common boundary plane at more than 20 degrees (Figures 2 and 3). Intensities are per CFR Title 14, Part
23,25,27,29 § 2-.1395.


https://saenorm.com/api/?name=b4b9c39579cbb8c9dc46c7682d7c3cb3

SAE

AS8037B Page 7 of 12

Maximum (Candelas)

Area A Area B
Type I (fwd, red) in dihedral angle R 10 1
Type I (fwd, red) in dihedral angle A 5 1
Type 1I (fwd, green) in dihedral angle L 10 1
Type II (fwd, green) in dihedral angle A 5 1
Type I1I (rear, white) in dihedral angle L 5 1
Type III (rear, white) in dihedral angle R 5 1

FIGURE 6 - MAXI
3.2.3.1  When the pe
intensity and
3.3 Position Light Col

The colors of the positio

3.3.1 Position Light

given in FiguTe
he overlap intensity in Area B is not greater than 2.5% of the)peak position light intensity.

MUM INTENSITIES IN OVERLAPS BETWEEN FORWARD AND REAR P

k intensity is greater than 100 candelas, the maximum overlap-intensity
6, provided the overlap intensity in Area A is not greater than 10% o

prs

n light shall be in accordance with Figure 7 and’shall conform to 3.3.1.

Type Dihedral Angle

Type I (forward, red) Aviation Red

Type II (forward, green) Aviation Green

Type III (rear, white) Aviation White

FIGURE 7 - POSITION LIGHT COLORS

Color Specifications: The colors of the position lights shall have the

observer) Intermational Commission on lllumination chromaticity coordinates preferab

alternate color
detailed in this
Finding by the R

definitiens reported in this section. Caution: compliance only to the al

section (without compliance to the CFR requirements) will require an Eq

ederal Aviation Administration in order to allow installation of the lights on

OSITION LIGHTS

may exceed the values
f the peak position light

(CIE 1931, 2 degrees
y as per CFR, or per
ernate color definitions
uivalent Level of Safety
certified aircraft.
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CFR Title 14, Part 23,25,27,29 § 2-.1397 aviation color definitions:

(a) Aviation red—

y is not greater than 0.335; and

z is not greater than 0.002.

(b) Aviation green—

X is not greater than 0.440-0.320y;

x is not greater than y-0.170; and

y is not less

x is not less
y is not less|
y is not greg
Where yj is
Alternate cg

Aviation Re

Purple Bou
Yellow Bou

Aviation GrIen

than 0.390-0.170x.

(c) Aviation whife—

than 0.300 and not greater than 0.540;

than x—0.040; or y0—-0.010, whichever is the smaller; and

ter than x+0.020 nor 0.636-0.400x;

the y coordinate of the Planckian radiator forthe value of x considered.
lor definition that has been practiced by industry’s TSO and certification p

)|

dary y =0.980 -.x
dary y =0.335

Yellow Boundary x = 0.360 - 0.080y

White Bounfary x = 0.650y

Blue Boundpry y =0.390 - 0.171x

Aviation White

Yellow Boquary x =0.500

Red Boundauy y= 6362

Purple Boundary y =0.047 + 0.762x

Blue Boundary x =0.285

Green Boundary y =0.150 + 0.640x
and y =0.440

A representation of the color definitions is shown in Figure 8.

ograms.
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1931 C.1.E. Chromaticity Diagram - 2 deg. observer

0.9

—— CFR 25.1397 - Aviation Green
08 /N ——CFR 25.1397 - Aviation Red

\ ——CFR 25.1397 - Aviation White
SAE AS 8037 - Aviation Green

0.7 7 - - - SAE AS 8037 - Aviation Red

- = - SAE AS 8037- Aviation White
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FIGURE 8 - AVIATION COLOR DERINITIONS IN CIE1931 COLOR DIAGRAM
3.4 Light Covers, Color Filters, and Light Emitting.Diodes (LED)
For all position lights, the light covers or color filters used shall not readily support combustion and shall be constructed so

that they will not changg shape or permanently: change color or shape or suffer any appreciable Ipss of light transmission
during normal use.

3.4.1 Red Filters: d color filters*commonly used have a characteristic where the color [changes and luminous
transmission deicreases withrtemperature rise. Therefore, both the color and intensity digtribution testing shall be
performed undgr standard ambient temperature conditions of 25 °C £ 10 °C. This redquirement is intended to
produce result§ whieh will be more representative of actual aircraft installation and in-flight temperature
environment.

3.4.2 LED’s: LED’s commonly used have a characteristic where the color (slightly) changes and luminous intensity
decreases with temperature rise. Therefore, both the color and intensity distribution testing shall be performed
under standard ambient temperature conditions of 25 °C £ 10 °C. This requirement is intended to produce results
which will be more representative of actual aircraft installation and in-flight temperature environment.

3.5 Multiple Installations

If the lighting distribution for any one type of position light is supplied by two or more lights which are located immediately
adjacent to each other (generally 2 ft or less), the intensity distribution shall be determined with both lights operating and
mounted in the same relationship to each other as they would be on the aircraft. If the lights are not located immediately
adjacent to each other, intensity distributions shall be determined individually for each light and the minimum intensity in
any direction shall be provided by either one or the other light. Additive intensity cannot be used to demonstrate
compliance with the minimum required intensity for non-adjacent lights.


https://saenorm.com/api/?name=b4b9c39579cbb8c9dc46c7682d7c3cb3


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


