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•

1. INTRODUCTION: This document provides the aircraft designer~ architect~

industrial designer and electrical engineer with design criteria to properly
illuminate aircraft cabin interior.

2. PURPOSE:

2.1 Scope: This document covers the general recommendations for cabin lighting
in order to provide satisfactory illumination for~ but not limited to:

(a) Boarding and deplaning
(b) Movement about the cabin
(c) Reading
(d) Use of lavatories
(e) Use of work areas
(f) Exiting under emergency conditions
(g) Using stowage compartments~ coat rooms and closets
(h) Using interior stairways and elevators (lifts)

2.2 Design Goals - Visual: The designer should strive to provide a comfortable
visual environment by proper consideration of:

(a) Quantity of light - the amount of illumination required at each area or
location to perform the pertinent visual task.

(b) Quality of lighting - the brightness distribution~ including contrasts
in the field of view. This includes the surrounding area~ that is~ seat
backs~ carpeting~ bulkheads~ overhead~ etc.~ as well as brightness of light
sources and fixtures. The values will be influenced by the color, texture
and finish of the materials. Visual comfort is very much dependent upon the
quality of the lighting.

SAETechnical Board Rules provide that: "This report is published by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary. and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user."

SAE reviews each technical reportat leastevery five years at which time itmay be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 198 7 Society of Automotive Engineers. Inc.
Al! rights reserved.

Printed in U.S.A.
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- 1. Brightness distributibn is affected by glar€ (~xcessive briphtri~is in
the field of view), both direct. and reflected, the source of wh-ich can
be the lipht sources in th~-cabin, or light sources exterior to the
cabin, such as the sun. The reflected glare may come from shiny,
sp~cular surfaces inside the cabin, or airplane parts, svch as the
wing on the exterior.

2. By choice of colors and brightness, claustrophobic effects way be
reduced.

2.3 Design Goals - Electrical and Mechanical: The designer should strive to
accomplish the above with:

(a) Adequate hardware design with consideration riven to:

1. - Minimal weight
2. Reliability of equipment and lawps
3. Ease of maintenance

(b) Safety

1. Electrical
2. Therma 1
3. ~oistureproof, as required

2.3.1 Illumination Design Errors:

(a) I~proper Quantity of light - Too ~uch as well as too little

(b) Inadequate quality of lighting

1. Improper distribution
2. Exposed light sources -.direct glare
3. Improper consideration of secondary surfaces that absorb

or reflect light - brightness distribution, colors, reflected
glare, etc.

(c) Difficulty of maintaining liphting systems

2.3.2 Ingredients for Good Lighting:

(a) Sufficient illumination for task

(b) Adequate quality

1. Pdeouate bri9htness control with respect to:

a) Direct olare
b) Reflected alare
c) Contrast beb/een task and surround
d) Color of furnishinps and light

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ai
r51

2b

https://saenorm.com/api/?name=fabc03119e9848ba438574c22e3e9c83


                                                                                
                                                                                

                                                                                
                                                                                
                                                                                                                                                                

                                                                                          

 
Distributed under license from the IHS Archive
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

..

SAE AIR*5128 87 II 8357340 0008249 7 II

~~ ~eaJft'(}"REict)fr1MfiNo:m-1OO-S~:"<Vj (:.d b f uodc !.'3:l''i;JO:;: trig rJ : c:trld] L) !<:: [1:\ or. r•s
. . - i .. -~~''1.~#' -~-'r~ ~-"""rc _.-.r~~_,·_~ ~fl'.i, r.',··r ~~._I"'.,."'·"'-"'-'" ~::._.·~,.~,.-"'-,;~..._L"•••,

_~: ::l"j"!~~.~:i:~~_:: ~- ~ f-;',!~:~t:~.:~.: ~'/if'~;:,-- ..--::_~ :-;'.i-;;~) t~;q·::P~·-J -f;:"_~~l~?-'"-.r:.,.t! l-j.J ~~ _ ~

.... !gjl\~iCab--fn:iL~iootin<r:~ .:r '.-~i::-~-~-io·~j~~··:··_5 -~!d ;}~-u(jJi? Jf~'1!' r -:jrif o:YtO ~!r) b9)~j~~r:r1

. t h ~?~~nil~~?' qril ~n~~o~~t iuortli.w
3.1.1 Cabin Lights: Cabin 1ighting should b~, provided i.n Jh.e. pass,enger • ~ , ~"

'comp'artments by an'~ind'ite<!t!r(f'iyYEfc.f}~~ \ffi" corrb'ina:t:iorY~'fgp~f#.riti)::i:;~em1 'to' ,;~.

prov ide s uff i c len t .t11uro inat lon· of, 'tfdequa te. 'irffens,ilf.Y {In!c( \B,rH:r:16 ut ion.
,Warwwhfte lighting Jones should 'be: ~s,e-p' thrQugfj(:rt{~' ~;j~Hi'~ngerrat€as for
comfort and aesthetic qua1fty:un'l ess;:specfa"r~(rppl1c'a.-enjf{siJt1aKe '~o 1 wh ite
or dayHght tones necessary.'"' 1- -. , ",<""!'f}(:;" flo',: "~.::;.

fE ~- . -.. .: ,) ~:~ ~ ~:r:-:;):--~ n<j d~*J

3-.1.2 Cabin LiqhtinQ Control: Cabfn' illumination· sh-ouHlb~-':toHtrbil\l-abieat the
attende~tIS panel for suitable lightinQ leV~l~rc:>:'~;:- ':":; jT:~:q~;:;

3.1.: Colors:;; Careful blendino Of colorsbf HC'ht'~/itHUtne c-o~;Orr bf:;it'he
interior decorations wi 11 help to min'irrr-iie ,the:' effect'~6f~c:l81H{tfibphobia
for passengers with sensitivity to ,~pace limits .• , ' ~.' C "." ,._

l".=? " : ~~ c•.~ -: : .. ~ i-~ ,~~;. \i ~ t> - -: ~: ~ ~-~ t_. .-~._, :~._. _~~_ ...~..:-~~.~_:~~-r~_._:~:.:-_~_'~_~t-;.:_:f~~o_+",; :~l ''''~!" ~ ~ t:

3.1.4 Boarding Lights: When thepasseritJet:is·'li6aro.iri;~Vdr ·~epar:t!jhgJira,j temporary
concfition exists in chancino from- one envirorllJ'lerliFtd anofh:er,:f G'Jfhe­
entrance way, tops'of' seafs}'bagpa'{te coMpartments:; slel:rs', t(ari¥SJ:And other
potential obstructions (such as partitions) should b.e br.i~htly ~., ~

illuminated. The entrance area, when not in use , .S'h'Otild':'b~a]ITUrifinate'iV'
the same as the remainder of the cabin.

3.1.5 Reading Lights: The reading ,1igh~ design should be in accordance with the
requirements of PRP- 378. '. '0 ~ ': '.' ,~ , '. "" '~n3);;;:>bIH,::H!1 r, ~

.. ,~. . . . ,.. _'v,;-rTO\'~60f

~.1.6 Galley: Galley Clrea should,be li~hted'a:s;recowmende:tlcin~,Li~:P:"il,2'~s~Ht
• '. ,0; i~~. ri),' f) 9113 '1

, ..

3.1.7 Flood Lights: When sidewall flood ligh,ts,are used_for aesthetic..~ff~cts"
..)~ -:: the ill uMinati on sources shoul d:hotbp. Yisib 1e.~p:rnV.:tsjo-hS::Jfi~!Ji.lmJ1l1nbo or
, , ' "cut-off sho-uld be provided onth'e attendanflspane~\t r' ';"J'1f'~l, ~fi? ~

_ -. _ . - _ .-~':'~ .~ --~- : 7- ~~ ¥~~ "-:)'~;::: '~.:(~ ~! I t"}!i~~ ~'H~r2;0i)

3~1.-g Si{lns: liND SMOKINGu ana IlFJlSTEN':SFPlf BFLlU'si'Qbs~:sn;bllld,ob'e!:p~~ri~ed in
"passenger compartments. '''RETURN-TO tAB IN"o~ 'J~~tTURN<TO' 'SE;tlo/JIl ,~b'd II NO

SMf.KING'l1 signs should be provided in each lAvatory•. Si1if\s~}';e'ataif1t.
, -" t::q :JI~~V.ATORIES-VACJlNT-OCCUPIED II should be inst'a1H~d' and 'vis'ib'le:'lt}-':a91

passenrers in respective areas .-'. When illull'inatecr~i 'fhe s:irns,i~fioWld be
clearly visible to all per~ons.fro~.~.bat~Y.~.t,",di;~;ar~:.gr ,~P9)P,JPr,,~i:~iRg
may occur, even under dayl1ght, amblent .11ght'rng~ COn-d,l tlon,sF~ ..S.~~n:~ije-s 19n'

- - shOll1d be as recoMmended in JlRP. ,711:- '.:;- '. . ~ :.. :- --> ;-~ ;':'---;. ;:'"~ J" "; ~~:} ·Y~l{;q~·;r

~..._:!'~,o;:- ..~~·~ F '::(~f ~-- :~-~~':~':·i; t'f()1-

3.1.9 Si!?n Controls: An liON-OFF" switch should be in~tal1ed in the.,pilot,'s
'1 ,.;,. \' ov~rl'i(?'ad panel to contro1 the "FASTEN SEATBELT-n ;:; J1RETUR¥(!jO~:tAB1N!iJ~ and

"NO Sf-10K ING" s ions. "LJI V,A TORIES- VACANT-OCCUPIED II sl'O\is'snb'ul dlo~'1Ub
controlled by the re~pectivel~vatorylocklat~hes. "The cirClljtry for liND

'1 'i ~'! SMllI<1NG" "FASTEN SF.j!lT'.B£LT" and "RETURN TO CJlBINiiiJsho'uTtf-'be' co'rlM~~'ied to, .' . , '" . .' ......,.' .. ' .' .

the ca 11 ch iJJle circuTti"y 'tci" aifCfiB lY'a1ert passeDg~rS! 'tHe s i'gns"!p1My fl ash
for 10 seconds after turn on before repla'ihin~'sle'a(jy.r:,-,",'" ':':'i

r
,: 5"1
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3.1.10 Aisle LiQhts: Light sources should be provided to illuminate aisles and
entry ways in the passenger compartments when general illumination is
reduced or off. The light should be controlled to provide aisle lighting
without annoying the passengers.

3.1.11 Lavatory Lighting: Each lavatory should be provided withliQht fixtures
whi~h will illuminate the area. Lighting.equipment at the mirror should
direct light toward the user and not onto the wirror. Incandescent lamps
or two level fluorescent lights may be used for low level illumination
that will not interfere with passenger comfort during night operations
when the door is opened. High intensity illumination for each lavatory
should be controlled by a "BRIGHT-DIM" switch integral with the
respective lavatory door lock. Opening the lavatory door should change
the lighting from bright to dim. Provisions shall be made to waintain
the lights in the "BRIGHP position for servicing and maintenance
purpos€s with the lavatory door open.

3.1.12 Coat Com artment Li hting: Illumination should be provided in the fixed
coat garment ag storage areas. The lighting fixtures should be
designed such that they do not come in contact with the garments.
Control switches should be conveniently located in the coat rack area.

3.2 Emergency Lighting: Should be in accordance with ftRP 503.

4. OTHER CONSIDERATIONS:

4.1 Incandescent Fixtures: Fixtures should be designed and the lamps selected
to avoid overheating, potential deterioration of the fixture, possible fire
hazard and shortened lamp life. Lamps should be operated at 90 to 95% of
rated voltage.

4.1.1FluorescentBallasts~ Ballast should be designed with ample margins for
the known conditions of voltape, frequency, heat and vibration. Ballast
design should be such that no smoke can be emitted under any failure
condition. The selection of the wire and wire size and insulation in the
ballast windings should be capable of continuous duty for many thousands
of hours under the known conditions. Ballasts should be readily
accessible and easily detached with terminal strip, electrical connector,
or other electrical junction device for ease of maintenance.

4.? Reliability,and Naintenance: Reliability and sifltplicity of maintenance are
important design goals. Fixture installations should be readily accessible
for inspection, removal and lamp replacement without special tools or skills.

Each fixture should be nlarked in such a way that the lamp number is visible
during relamping.

Selection of compo~ents for design reliability is a criteria for reduction
in maintenance cost. Adequate instructions should be provided in the
maintenance and overhaul manual.
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safet,r Li9hting fixture designs should havE" adeqUate. heat diss i.pation and
venti ation. Luminaries should be desianed and located such that nothinq
can be put over them which will trap heat. Where this cannot be avcidedv{as
an example, overhead stowage compartment), then means ~ust be taken to
prevent fire hazard and heat damage to the arti cl es in these compartments.
This protection should insure physical separation and wethods of conducting,
convect ina or radiatino the heat elsewhere. .All fixturE's \IIh ich have 40
volts or greater should be grounded to protect passengers and maintenance
persol'lnel • .All parts of the electrical circuit shall be shielded in such a
way as to preclude contact by personnel and foreign objects. Thermal and
electrical fuses should be provided in the secondary circuit of each
transformer and ballast to prevent overheating should the primary circuit
protector fail to clear sE"condary circuit faults.

4.4 Recommended ~inimum Light Levels: See Appendix I.

5. LIGHT SOURCES: The types of la~ps primarily used for lighting aircraft
cabins are incandescent filament lamps and fluorescent lamps.

5.1 Incandescent Filament Lamps: In general, incandescent filament lamps used
in aircraft cabin lighting comprise a range fro~ 0.3 watt, 0.03 candela to
36 \lIatt, 50 candelas. They are used in every facet of cabin lighting,
inclUding indications, signs, area, reading and decorative. Their efficacy
of light production ranges from approxilPately 1.2lurnens per watt to 15
lumens per watt, depending on size, wattage and design life.

5.2 Fluorescent Lamps: In general, fluorescent lamps are used for area
lighting, including cabin, galley and lavatory and decorative lighting. The
fluorescent lamp is an electric discl1arge light source, in which light is
predominantly produced by fluorescent powders activated by ultraviolet
energy generated by a ~ercury arc. There are two basic types of fluorescent
lalPps, hot cathode and cold cathode.

5.2. 1 Hot Cathode Fluorescent Lamps: Hot cathode fl uorescent 1amps er.'ploy
coiled tunasten fila~ents as electrodes. These are coated with one or
more of the alkaline earth oxides. This electron-emissive coating
provides an abundance of free electrons when hot. By suitable circuit
arrangements, these cathodes can be heated to a satisfactory electron
emitting temperature before the arc is struck (preheat, trigger or rapid
start) or they May be required to act momentarily as cold cathodes until
heated by the electron stream after starting (instant start or slilPline).
The efficacy of light production of the hot cathode lamps used on aircraft
varies from about 16 lumens per watt for the 4 watt rapid start lamps to
about 85 lurnens per watt for the 55 watt warw white lamp. These figures
are for the lamp only and do not include ballast losses.
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5.2.2 Cold Cathode Fluorescent Lamps: Cold cathode fluorescent lamps are
similar in design and construction to hot cathode lamps except "that no
filaments are provided in the electrode ends of the lamps. To start
conduction or IIStrike the Arc ll in a cold cathode lamp, a minimum voltage
is required of 2 to 4 times greater than that required for starting a hot
cathode tube. The electrode in each end is shaped with a cavity and is
coated with a special barium oxide compound to optimize conduction and
minimize impedance. The ballast for the cold cathode lamp performs a
similar function to the ballast for the hot cathode lamp, except for the
higher output voltage and the absence of a separate filament drive
circuit. The ballast functions to provide an elevated starting voltage
for striking the initial arc, and immediately afterwards providing a
reduced voltage for limiting the average current. While lamp efficacy for
hot and cold cathode lamps for light production are comparable, cold
cathode lamps have significantly longer service life due to the absence of
fi laments.

6. ENVIRON~ENTAL CONDITIONS: Performance should be determined and testing
accomplished in accordance with applicable environmental conditions of Radio
Technical Commission for Aeronautics (RTCA) Document NO. DO-160B,
"Environmental Conditions and Test Procedures for Airborne Electronics/
Electrical Equipment and Instruments. 1I

Prepared by SAE Subcommittee A-20C, Interior Subcommittee
of SAE Committee A-20, Aircraft Lighting
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APPENDIX I

RECOMMENDED MINIMUM LIGHT LEVELS

Hin imurn LUX
(Footcandles) averaoe

k

See ARP 378

21.53 (2)
21.53 (2)

Boarding and Departing

Entry t~or and Obstructions
Entry Floor
.aisle
Seats
Bag9age Racks

Flight Conditions - Nipht - Illuminated

.aisle
Seats
Partitions
Readin9 Lights at Prm Rest Level

Flight Conditions - Night - Sleeping

'lisle
Floors at Lavatory Doors

Lavatories

107.64
53.82
21.53
53.82
53.82

1.08
10 .76

(10)
( 5)
(2)
(5 )
( 5)

(0.1)
(1)

Task Area.
Floor

Galley

215.28-322.92 (20-30)
21.53 (2)

See ARP 712
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