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2.1 Definition

Emergency illumination is that illumination that is provided when normal illumination is
unavailable. Emergency illumination should be adequate to permit aircraft occupants
when leaving certified seats to locate, proceed to, operate, and use cabin emergency
exits, escape slides, life jackets, life rafts, slide rafts and special survival equipment.

3. DETAIL RECOMMENDATIONS:

3.1 General
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Description: An emergency lighting system(s) independent®f-the
should be provided for (1) interior emergency lighting whick’inclug
Abin, exit areas, floors of the passageways leading to each passer
ncy exit, (2) exit locating and marking signs, (3) exterior emergenc
proximity escape path lighting/markings.
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aptation: Emergency illumination should be designed to minimize
ark adaptation in such a way as to compromise the ability to escap

glare or not
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tion of Light: Emergency light fixtures\should be in locations that assure that
such as open life raft compartmentdoors or emergency equipment doors do not
the illumination of emergency equipment and escape routes.

rotection: The emergency(llumination system should be designe
ified in 3.1.10 and locatedin a manner that will minimize damage
lion of the emergenacy illumination as a result of a survivable emer
or water.
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the required-electrically illuminated emergency lights in addition to
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11 and installed
o

or loss of
jency landing

e more than
those directly
e of the

the

perative



https://saenorm.com/api/?name=04fd7220f085b469227d4c5a9a6e4dd8

SAE ARP503 Revision F

3.1.6 Operating Duration: Both interior and exterior emergency illumination should be
maintained at or above minimum levels for no less than 10 min at critical ambient

3.1.7

3.1.71

3.1.7.2

3.1.7.3

conditions after an emergency landing.

Critical ambient conditions should be determined for each application and
testing to satisfy this recommendation. If battery packs are used, conditio

utilized for
ns to be

considered are: cold soak at lowest ambient temperature anticipated, cabin heating for
an appropriate period, passenger loading, taxi, and emergency evacuation. If battery

packs are used and installed outside the heated and/or pressurized comp

be more critical.

Controlfand Indication: The emergency lighting system should previde for
operatign of the lights from the flight crew station and from a lacation in th
compartment that is within reach of a flight attendant seated invan assigneg
emergency lighting system design that allows the activation‘of flight deck
lighting [from the cabin, such facilities should be available only when norm
power i off. Emergency lighting in the flight deck should be arranged so
glare and problems with dark adaptation by the flight crew.

artment the

g cruise may

manual

b passenger
d seat. In an
bmergency

Al aircraft

s to minimize

The cpckpit control device should have ON,\OFF, and ARMED positions
meanp to safeguard against inadvertent.eperation of the control device
ARM
the cabin attendant's seat is ON the'lights should remain lighted upon i
the aifplane's normal electrical power source, except as noted in 3.1.5.
cockplit control is in the armed position, the lights should illuminate upon
the aifplane's normal electrical power sources and remain illuminated e»
interryiption caused by a-fransverse separation of the fuselage during a
Operation of the emergency lighting system should not be dependent uf
aircraft power.

The cabin control device should have a means to safeguard against ina
operation and be capable of turning on the emergency light system, eve
cockpit control device in the OFF or ARMED position.

and have

rom the
D and from the ON positions. When either the cockpit control orr]‘he control at

erruption of
\When the
interruption of
cept for an
crash landing.
on normal

dvertent
n with the

There should be a flight crew warning light that illuminates when normal
is on in the airplane and the emergency lighting system is not ARMED.

aircraft power

3.1.8 Other Use of Emergency Lighting System Components: Illuminated signs and other
portions of the emergency lighting system may be used under normal conditions,

provided that depletion of the emergency illumination power supply is not
beyond the requirement of 3.1.6.

possible,
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3.1.9 Independent Power Source: If rechargeable batteries are used as the energy supply for
the emergency lighting system, they may be recharged from the airplane's main electric

power system: provided that the charging circuit is designed to preclude inadvertent

battery discharge into charging circuit faults. It is desirable that the charging system be
capable of recharging within 1 hour to facilitate aircraft dispatch. However, achievement

of this charging rate should not reduce the system integrity.

3.1.10 Inertia Forces: Components of the emergency lighting system, including batteries,

wiring, relays, lamps, and switches should be capable of normal operation after having

been sybjeetes Re-therttarorees-actng-separe etative-to-the-strroynding
structure
g on the seats and their attachments; (d) downward 6.0 g; (e) rearward’ 1.9 g.

. (a) upward 3.0 g; (b) forward 9.0 g; (c) sideward 3.0 g on the»aifframe and 4.0

Design [consideration should be given to the fact that passenger‘survival may occur in

crasheg experiencing 20 g upward, forward and downward difections and|10 g
sidewatds.

3.1.11 Functiopal Testing: As a design objective, the emergency lighting system|and

associated equipment should be designed and installed so that functional|tests of the

system|can be readily performed.

3.1.12 Maintaipability: The emergency lighting system and equipment should be|designed and
qualified for ease of maintainability and.highly reliable operation under the applicable

aircraft pnvironments.
3.2 Interior lllumination:
3.2.1 General Emergency lllumination:

3.2.1.1 Suffigent general emergency illumination should be provided in all compartments
normally occupiable during taxi, takeoff and landing to permit occupants|to don life

jackets, to operate escape means, and to avoid obstacles while moving [toward exits.

3.2.1.2  Whit¢ fload-light should be provided on passenger and cargo aircraft, aq applicable:

a. lllumination at 64 cm (25 in) above the floor at the exit door in flight crew station of

not less than 0.54 lux (0.05 ft-c).

b. Average illumination of not less than 0.54 lux (0.05 ft-c) along the center of the
main passenger aisle(s) and cross aisle(s) between main aisles. This average

should be determined from measurements made every 102 cm (40 in) along the
center of the main passenger aisle(s) at seat arm rest height. The illumination of
each 102-cm (40-in) interval should not be less than 0.11 lux (0.01 ft-c) at seat arm

rest height measured parallel to the floor.
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3.2.1.2

(Continued):

c. The floor of the passageway leading to each floor level passenger emergency exit,
between the main aisles and the exit openings, should be provided with
illumination that is not less than 0.22 lux (0.02 ft-c) measured along a line that is
within 15 cm (6 in) of and parallel to the floor and centered on the passenger
evacuation path.

3.2.1.3 For aircraft with passenger compartments on more than one deck level intended for

3.2.1.4

3.2.1.4.1
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to each deck level and interconnecting stairways.

derations for Cabin Smoke Conditions: It has been reported by su
he crashes involving cabin smoke that cabin emergenacy light sour
d at ceiling height were totally obscured by dense black smoke. T
cted under authentic postcrash cabin fire environmént have concl
med this (Ref. 4). In these tests the dense black/smoke from fuel

or. In addition to the high opacity of the smoke, high temperature
e concentrations, other harmful products of combustion were carri

a)

ation tests under simulated whijte smoke conditions confirmed th

filled with smoke (Ref. 5).. Both tests substantiated that while hos
ions exist in the upper portion of the cabin, survival conditions per|
portion of the cabin for a significant time. Further, light sources af
d in the lower portion of the cabin provided ample passenger awa
ced evacuation:

N light sourees which satisfy recommendations of 3.2.1 are locate
ian between the floor and ceiling, additional light sources should b
tions/within the lower half of the cabin to provide emergency path

therupper emergency lights extinguished, the lower emergency e

mar

3.2 should

rvivors of

ces and signs
ests

Lsively

ires quickly
ressed toward
5, high carbon
ed with the

at lights and
located at ceiling height were of little or no value to passenger egress once the

ile smoke
Sist in the
d signs
eness and

d above the
e installed at
awareness.
5cape path

ings should enable passengers to:

a. After leaving the passenger seats, visually identify the emergency escape path
along the cabin aisle floor to the first exits or pair of exits forward and aft of the
seat

b. Readily identify each exit from the emergency escape path by reference only to
markings and visual features not more than 4 ft above the cabin floor

A greater quantity of smaller light sources closely spaced along aisle will very
significantly improve visibility of lights when attenuation due to smoke exists (Ref. 6).
See Appendix A for "Additional Smoke Considerations".
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3.2.1.4.2 When the signs recommended by 3.2.2 are located above the median between the
floor and ceiling, additional signs should be located at or below the median height
(Ref. 7). See Appendix A for "Additional Smoke Considerations".

3.2.2 Exit Sign lllumination:

3.2.21

3.2.2.2

3.2.2.3

3.2.24

3.2.2.5

3.2.2.6

Location of each passenger exit should be indicated by a sign(s) visible to occupants

appro

a.

aching along the main passenger aisle(s).

Exit locator signs should be located above the aisle(s) near each exit and be

In
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1 exit marking sign should be located next to each exit and should
pctrically illuminated (where possible).

it signs should be located on each bulkhead or divider-that preven
Sion along the passenger cabin to indicate emergengy exits beyon
scured by the bulkhead or divider or if this is nét'possible, the sigr
aced at another appropriate location.

airway location should be indicated by .an-exit sign visible to pass€
proaching the main aisle(s) and be internally electrically illuminate

gns specified in 3.2.2.1 a through d, the lighted background-to-lett
] be at least 10:1. This value isalso applicable to symbols, arrows
ctional placards.

ing of the word "EXIT" on exit signs should be red and be a minim
in) high on illumipated white background. The letter height to strg
1 not be more than”7:1 nor less than 6:1. The background should
bast 135.4 cm?. (21 in?) excluding the letters, arrows and symbols.

s thah 86 cd/m? (25 ft lamberts) and the ratio of maximum to minir]
] be/no greater than 3:1.

be internally

ts fore and aft
d and
may be

ngers
d.

br contrast
b and

hm of 38.1 mm
ke width ratio
have an area

ackground'luminance of lighted areas of exit signs per 3.2.2.1 a and b should be

hum luminance

The initial luminance of the exit locator signs per 3.2.2.1 ¢ and d should be no less
than 1.3 cd/m? (0.38 ft lambert). The colors may be reversed in case of a sign that is

self-ill

uminated by other than electrical means.

For self-illuminated signs, the nonlighted contrast ratio under ambient light between
the intelligence and background should be no less than 3.0. For self illuminated exit

signs,

the initial brightness should be at least 400 microlamberts.
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3.2.3 Instructional Placards and Signs:

3.2.3.1 The location of the exit opening handle and instruction for opening the exit should be
illuminated. If self illuminated, the initial brightness should be at least 160
microlamberts.

3.2.3.2 Life raft and escape assist means stowage locations should be marked by illuminated
placards or signs, with instructions as to how to operate the compartment doors.
Refer to ARP577 (Ref. 8) for additional placard recommendations.

a. All letters should be no less than 7.9 mm (5/16 in) high and the Juminance of

b. If

th

3.2.3.3 Onai

lig

hted areas, whether floodlighted by either emergency area lighting or electrically
iminated or self-illuminated, should be no less than 0.5 cd/fm? (0.1p ft lambert).

Heployment and erection of the assist means is fully automatic with opening of
e associated exit, illumination of the stowage locations is not necegsary.

rcraft with an overhead escape hatch emergency lighting should b¢ provided to

illuminate the hatch outline, release handle, signs'and placards per 3.2.8.2. The hatch

outlin

Obstr
iIIumiTated.
[

3.3 Exterior |

3.3.1 Genera

evacue
may no

umination:

of the escape assist mgans. Design consideration should be given to pro
sufficient illumination ‘of-the area beyond the assist means to permit evacyees to

expedit

ously move‘away from the exit area while avoiding inhospitable te

comporjents or-other objects. Levels of illumination and areas of coverag

determi

3.3.2 Inflatab

hed for'each application.

e Readiness Indicataors: At all external exits that are pquipppd wit

e should be measured at not less than faur points around the outlife.
Lictions, such as bunks or seat backs;along the escape route shoyld be similarily

| Emergency lllumination: yEvacuation demonstrations have revealed that
bs whose vision is adapted to the relatively high intensity of normal cabin lighting
have adequate time*to adapt to the dark conditions beyond the d¢boarding end

iding

'rain, aircraft
e should be

N escape

assist means that incorporate readiness indicators, such indicators should be
adequately illuminated by the exterior emergency lighting systems so as to be visible
from within the cabin prior to the initiation of an evacuation.
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3.3.3 Overwing Exits:

3.3.3.1

Provide a minimum of 0.32 lux (0.03 ft-¢) of illumination (measured normal to the

direction of the incident light) in a 0.2 m? (2 ft?) area where the egressing person will
make his first step outside the overwing exit(s). This light source may be inside the
airplane. The 0.2 m? (2 ft?) area may include any steps that are installed to decrease
the height of the first step from the exit to the wing, and the lighted area on the wing
surface shall be considered to begin at the inboard edge of the shadow of the step, if
the lighting is installed above the door and inside the airplane.

3.3.3.2
direct
overw
along
exit.

3.3.3.3
direct
attitug
legs d

Provitlie a minimum of 0.54 lux (0.05 ft-c) of illumination (measured nor,

on of the incident light) for a minimum width of 107 cm (42 in)\for
ing emergency exit and of 61 cm (2 ft) for all other overwingemer:
the 30% of the slip-resistant portion of the escape route that is far

on of the incident light) on the ground surface with the airplane in

normally first contact with the ground. If the\escape route is over the wi

flaps
projec
least

3.3.34
of the|

3.3.4 Cabin S
occupa

3.3.4.1 Exter

(meag

t is recommended that the ground.¢ontact area be measured from

152 cm (5 ft) aft and laterally 69-¢m (2 ft) minimum width.

At ovér-wing exits not incorpdrating escape slides, lighting should provig

escape to the ground, and if provided, the overwing escape line a

nal illumination should be minimum of 0.32 lux (0.03 ft-c) of illumin
bured-normal to the direction of incident light) at the ground end of

devic

]

es corresponding to the normal ground attitude and the collapse g
f the landing gear where an evacuee using the established escap¢ route would

ted from the upper surface of the fully lowered flap to a point on tHh

ide Exits Incorporating Escape Assist Means: The means providg
nts in descending to the ground should be externally illuminated an
illuminated, so thatthe means is visible from the airplane in dark condition

al to the
Type A
pency exits
hest from the

Providle a minimum of 0.32 lux (0.03 ft-c) of illuminatién (measured normal to the

bach of the
f one or more

ng trailing edge
a point
e ground at

e illumination
ftach points.

d to assist the
d/or self-
S.

htion
the escape

2 after full deployment when the airplane is in its normal ground affitude and

when any one or more legs of the landing gear are collapsed. This illumination level
should be provided where an evacuee would normally make first contact with the
ground. lllumination of the ground area beyond the first contact area should be
considered as indicated in 3.3.1.

3.34.2

The light(s) specified in 3.3.4.1 should be located high enough so that they will not be

submerged after an emergency landing on water in the anticipated floating attitude.

3.34.3

by deplaning evacuees, escape means, door, or hatches.

The location of the light(s) should be such as to minimize shadows or light obstruction
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3.3.4.4 The operating duration of these lights should be equivalent to the interior emergency
lighting as indicated in 3.1.6.

3.3.5 Escape Assist Means With Integral Lighting:

3.3.5.1 If an emergency lighting subsystem illuminating an escape assist means serves no
other assist means, it may be independent of the airplane's main emergency lighting
system, and should be automatically activated when the assist means is erected. The
lighting system should not be adversely affected by stowage.

3.3.5.2 The assist means should be illuminated by integral emergency lighting, as
recommmended in 3.3.4.1.

3.3.5.3 The shelf life or replacement date of any dated components of the system should be
marked in a conspicuous place on the system.

3.3.5.4 The dperating duration of these lights should be equivalent to the interigr emergency
lighting as stated in 3.1.6.

3.4 Tail Cong Exits:

3.4.1 General: If a tail cone escape arrangementiis provided, then emergency lighting should
be provjded that will:

a. llluminate the escape route leading to the tail cone
b. Show any obstructions

c. llluminate the escape)route to the ground and the escape assist meanp and the
readiness indicator, if provided

3.4.2 Passaggeway lllumination: The passageway leading to tail cone exits shoyld be provided
with illumination. The illumination measured at each 102 cm (40 in) intervial should not

be less|than™0.11 lux (0.01 ft-c) at 64 cm (25 in) above the floor and shoulfl average not
less thar-8:54-ux{(0.050 ft-c)

3.4.3 Operating Duration: The operating duration of these should be equivalent to the interior
emergency lighting as stated in 3.1.6.

3.5 Means of Compliance:

Compliance with the exterior emergency lighting recommendation may be shown by the
application of candlepower distribution curves of the lighting fixture to the airplane
geometry under all foreseeable conditions. Refer to AC 20-38 (Ref. 9) for determining
compliance with FAA emergency lighting requirements.
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