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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.

The preecedures—tsed—to—developth ment-and-these—ntendedfor—its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeeded for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Teclinical Barriers to Trade (TBT), see the following
URL{www.iso.org/iso/foreword.html.

This|document was prepared by Technical Committee ISO/TC 145, Graphical symbols, Supcommittee
SC 2)|Safety identifications, signs, shapes, symbgls, and colours.

This|second edition cancels and replacesthe first edition (ISO 16069:2004) which has been technically
reviged.

The main changes compared with\the previous edition are as follows:
a) the component luminanceyrequirements of the electrical systems have been updated;

b) the component luninance and dimensions of non-electrical phosphorescent systemp have been
Updated;

c) the document and its requirements have been simplified to improve ease of use and eliminate
ambiguity;

d) all exdmple figures which by definition could not cover all arrangements have been removed;

e) dninformative annex for designers of non-electrical phosphorescent systems regardinglobservation
distances has been added.

© IS0 2017 - All rights reserved v
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Introduction

Safety way guidance systems need to be standardized so that they communicate the information
necessary to allow people to be able to evacuate a building efficiently and, if necessary, to assemble in
designated safe areas in cases of fire or other emergencies.

Through the consistent and uniform international application of common SWGS design principles,
persons in all countries will be better able to recognize and follow the directional information provided
by such systems to assist in providing a safe evacuation. As an additional benefit, a standardized SWGS
will assist fire fighters and other rescue teams to evacuate occupied areas during emergency situations.

In order to
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emergency.

communicate safety way guidance information efficiently across language barriérs
ined in this document incorporate the use of graphical symbols and markings su
forming to ISO 7010 and ISO 3864-3.

of escape routes is not part of the SWGS and is therefore not covered by-this docuy
ot intended to replace emergency escape lighting. There will be certainsituations w
bscape lighting is not needed, and other situations, for example where smoke is pr¢
sency escape lighting can lose its efficiency and a SWGS will be more’effective in assi
bvacuation, but it is generally recommended that SWGS be uséd in combination wit
of escape routes to provide additional benefits for the whole system.
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hey use electrically powered or phosphorescent compenents. Consistent use will img
eness of the systems and assist rapid recognition and effectiveness in the case
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Graphical symbols — Safety signs — Safety way guidance
systems (SWGS)

IMPORTANT — The colours represented in the electronic file of this document can be neither
viewed on screen nor printed as true representations. For the purposes of colour matching,
see ISO 3864-4 which provides colorimetric and photometric properties together with, as a

guideline, references from colour order systems.

N
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components. Special information which is related to the type of compofient is given to assis

the ¢
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This
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document describes the principles governing the design and applicationgef’visual
to create a safety way guidance system (SWGS).

document contains general principles valid both for electrically powered and for pho

nvironment of use, choice of material, layout, installation and maintenance of SWGS.

document does not cover risk assessment. Applications~with different risks to th

components

sphorescent
t in defining

P occupants

ally require different layouts and types of SWGS. The spécific application and exact fipal design of

S is entrusted to those persons responsible for this task:

document also does not include the special considerations of possible tactile or audible
VGS, nor does it include requirements for high mouinted components of the emergency ¢
ng, especially the design and application of emergency escape route lighting.

Hocument is intended, by collaboration and coordination, to be used by all other Technical
n ISO and IEC charged with developing SWGS for their specific requirements. This docun
ed for ships falling under regulations of the International Maritime Organization (IMO).

components
pscape route

Committees
hent is not to

2 Normative references

The following documents are'referred to in the text in such a way that some or 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.
ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles for safety
signs|and safety'markings

ISO 3864-35Graphical symbols — Safety colours and safety signs — Part 3: Design principles for graphical
symBols/for use in safety signs

ISO 3864472011, Graphical symbois — Safety cotours and Safety Signs — pPart 4 Coltorimetric and

photometric properties of safety sign materials

[SO 7010:2011, Graphical symbols — Safety colours and safety signs — Registered safety signs

ISO 23601, Safety identification — Escape and evacuation plan signs

IEC 60364-5-56, Low-Voltage electrical Installations — Part 5-56: Selection and erection of electrical
equipment — Safety services

IEC 60598-2-22, Luminaires — Part 2-22: Particular requirements — Luminaires for emergency lighting
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and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

31

ISO Online browsing platform: available at http://www.iso.org/obp

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

assembly area

designated §

3.2

dead end
corridor, or
escape rout

[SOURCE: IS

3.3
emergency
that part of

afe area outside the occupied area where occupants are expected to assemble

part of a corridor whose depth is greater than its width from which thépe is only

h

0 15370:2010, 3.5]

escape lighting
bmergency lighting (3.4) that provides illumination for the safety of people leaving a loc

or attempting to terminate a potentially dangerous process before.doing so

3.4
emergency
lighting pro

3.5

factor of di
z
relationship
distances of

L
h

7Z =

[SOURCE: IS

3.6

guidance li
line of lumiy
an escape p

lighting
yided for use when the supply to the normal lighting fails

stance

between the height (h) of a sign andwebservation distance (/), used to determine observ
signs

0 3864-1:2011, 3.2}

he
ous materjal on or close to the floor provided to clearly delineate an escape route or d
hth through an open area

3.7

[ one

htion

htion

efine

high locati

n

installation position above doors or at or close to ceiling level for safety signs and other safety way
guidance components

3.8

intermediate location
installation position between a low location (3.9) and a high location (3.7) especially at eye level for

safety signs

39

and other safety way guidance components

low location
installation position at or close to floor level for safety signs and other safety way guidance components

© ISO 2017 - All rights reserved
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nance contrast

<SWGS> luminance of the brightest element of the safety way guidance component divided by the
luminance of the surrounding environment

3.11

marking
method of highlighting and identifying specific building components or equipment

3.12

observation distance

l

3.13
obse
I

<gui

3.14
peri
time

3.15
phosg
mate
emit

Note
photd

[SOU

3.16
safet
sign
and Y

[SOU

3.17
safel
SWG
syste
locat]

3.18

<sig1|1> distance from which a sign is identifiable and conspicuous

rvation distance

Hance lines, door frames> distance from which guidance lines (3.6) and dgor frames ar

bd of use
over which the safety way guidance system is expected to be opérational

phorescent material
rial incorporating phosphors that, if excited by UV or visible radiation, store ener
Fed as light over a period of time

1 to entry: A phosphorescent sign is the same as “photoluminescent” commonly used in the lit
luminescent safety sign industry.

RCE: 1SO 3864-4:2011, 3.12, modified “=-Note 1 to entry has been added.]
y sign
which gives a general safety\message, obtained by a combination of colour and georn

vhich, by the addition of a graphical symbol, gives a particular safety message

RCE: [SO 3864-1:2014,3.12]

y way guidarnce system
S

ion

b visible

by, which is

brature of the

hetric shape

m that provides luminous markings and direction information for the safety of people leaving a

sign

VI T
IICIgIIN

diameter of a circular geometric shape or height of a rectangular or triangular geometric shape

Note 1 to entry: Registered safety sign originals in ISO 7010 are in a uniform 70 mm size with corner marks to
enable accurate enlargement and reduction scaling. A border is not shown.

[SOURCE: ISO 3864-1:2011, 3.13, modified — Note 1 to entry has been added.]

3.19

supplementary sign
sign that is supportive of a safety sign and the main purpose of which is to provide additional
clarification

[SOURCE: ISO 3864-1:2011, 3.14]
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4 Planning a SWGS

This document provides guidelines for the installation of the guidance system in buildings where it has
been decided as the result of risk assessment to install a luminous safety way guidance system.

Since SWGS can consist of a variety of possible components, steps shall be taken at the planning stage to
determine appropriate designs.

The SWGS shall take into account the following factors:

a) the characteristics of the exit path of the horizontal and stairwell sections of the defined escape
route and exit paths to them, including through open areas;

b) the location of emergency exit doors and how the door frame can be marked and the placemgnt of
escape route signs;

c) thelocation of assembly stations and refuge areas;

d) the localtion of all possible escape routes (emergency stairwell, escape windows;ladders);
e) thelocaltion of escape and evacuation plan signs at a prominent place;

f) thelocaltion of hazards such as machinery, dangerous goods, steps and‘ebstacles;

g) thelocation of safety equipment and fire equipment;

h) the characteristics of the installed emergency lighting~in terms of designed illuminance
performance and duration;

i) the locqtion and type of high mounted emergency exit signs installed as part of the emergency
lighting|system;

j) for phosphorescent systems, the type of lightsource of the normal and emergency lighting and
designed/in situ illuminance at potential placement of guidance lines and safety signs;

k) for phopphorescent systems, the time ‘management of the normal light sources in the locption
(occupalncy floor and stairwells) foriphosphorescent components to be sufficiently exposed fo an
illumination source in order to fungtion in dark surroundings;

1) for electrically powered systems, the potential locations for the independent power supply, the
potential locations for routinig of the power cables and devices for detection of failure of ppwer
supply dnd/or smoke;

m) the pogsible combinations of components in SWGS to assist evacuation under specific| risk
conditigns such as\presence of diffused or stratified smoke, earthquakes, and presence of obstacles
or specific crowding conditions;

n) the fire/compartmentalization provisions;

o) thelocation of opening devices for doors, e.g. sliding doors, door handle, push bars, emergency push
buttons;

p) the design of existing escape route signs.

4 © IS0 2017 - All rights reserved
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5 Basic principles for the design of SWGS
5.1 Design objectives

5.1.1 General

Safety way guidance systems shall provide the users of the building with consistent, coherent
information so that they can be evacuated efficiently from any occupancy unit to a safe area.

Luminous safety way guidance systems can be installed in addition to high located emergency lighting

and j

include blackout of the exit path and escape route signs due to potential failure of thepow
the escape route lighting or the risk of smoke obscuring the exit path and emergency exit d

The 4
mark
floon
not g
illum

ipproach of both phosphorescent or electrically powered safety way guidaice systemg
ring of the exit path and changes of level of the emergency exit path, not the illumin
or steps. Consequently, for the safety way guidance systems specified in this docun
requirement to specify the horizontal illuminance on the centre linre of the escape pat|
inance at safety equipment.

Actiyation/charging of phosphorescent components to produee light emission in dark si
requfres pre-exposure of the components to the installed light’sources. The luminance
during the decay mode of the phosphorescent compenents depends upon the lig
charjcteristics of the light source, the excitation illuminance at the location of the pho
component and the duration of the excitation.

All the components of an activated safety way guidance system shall have a luminance c
the sprroundings of >3 when in use and for at least the time allocated for escape in clear aij

For the same performance of luminous material, the observation distance for visibility o
exit dloor marking is longer than the distance for identification of the escape route sign at tl

Inc

is at
the s
and ¢
emel
move

ditions of smoke on the emergency exit path, the light from luminous way guidance
enuated exponentially with.smoke density and light is scattered producing a lumiry

escape route signs in short distance from the evacuee can be visible to direct evacueeg
gency exit door. Insmoke conditions evacuees may bend forward or crawl, reducing t}
bment and increasing the evacuation time to a safe area.

The {
elect]

echnical desigirof the different luminous safety way guidance systems is discussed in
rically powered systems and in Clause 7 for phosphorescent systems.

SWG
escaj

S is intended to be installed throughout a building but may be restricted to certain
pe route where supported by a risk analysis.

be installed
bf situations
er supply to
DOT'S.

is luminous
ation of the
1ent there is
h or vertical

irroundings
erformance
ht spectral
sphorescent

ntrast with
conditions.

[ emergency
e exit door.

components
ous veil. As

moke density increases,.an emergency exit door may no longer be visible but the gufidance lines

towards an
leir speed of

Clause 6 for

parts of the

5.1.2 Continuity

SWGS components shall be arranged as continuously and unbroken as possible from within the
occupied area to the assembly area. Way guidance lines shall be used to provide a visually continuous,
conspicuous line from within the building to a final point of the escape route and shall preferably be a
complete delineation of the boundaries of the escape route.

NOTE1 Four dots or chevrons per linear metre with diameter of at least 100 mm can be accepted as
continuous line.

NOTE 2
strategy.

The final point of the escape route can be inside or outside the building, depending on the evacuation

© IS0 2017 - All rights reserved
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5.1.3 Visual reinforcement

Escape route signs shall be placed at intervals sufficient to provide consistency and continuity of
information.

The frequency and visual reinforcement of escape route signs at intermediate and low location shall be
determined by the risk assessment.

Escape route signs positioned at low location shall be close to the way guidance lines or be incorporated
in the guidance line, Wherever practical, escape route signs located at intermediary level shall be

repeated at

5.1.4 Loc

low location.

htion

Low location shall be the principal position for guidance lines giving perspective over distances of

The height d
may be pref]

Intermediat
and to assis
escape rouf]
distances of

Escape rout
distances of
intermediat

The visual f]
reinforcing

5.1.5 Des

Final and i
assembly/rd
Other doors

5.1.6 Avo

SWGS shall
uncertainty
then, occup
distance aw

f the low location guidance lines shall be no higher than 300 mm from the floer, and 1
erred.

e guidance lines may be placed at up to 1,20 m from the floor to provideyisual reinforce
t in the identification of guide rails, handrails or other architectural elements alon
e. This adds further to the perspective of the escape route *over medium observ
approximately 10 m to 20 m.

e signs shall be located to ensure visual reinforcemesnt at medium to long observ
between approximately 10 m and 30 m and to indicate:change of escape route directi
e and final destinations on the escape route.

ield between 1,20 m and 1,80 m on the walls of\the escape route may be used for vis
lirectional information for medium observation distances of approximately 10 m to 2

tination

htermediary destinations along the’ escape route such as exit doors on the routg
fuge areas/escape windows shall/be given specific emphasis by using SWGS compon
shall not be marked.

idance of confusion at'déecision points

avoid the presentation to occupants of alternative routes to follow which might c
and confusion duping evacuation. In the case of equal distances between alternative r
hnts shall be~encouraged to move either way by the location of escape route signs

ay from théequidistant point.

5.1.7 Deadd ends

The frequer
occupants a

10 m.
bwer

ment
b the
htion

htion
bn or

ually
m.

and
ents.

reate
butes
some

cv-of escape route signs at any location shall be increased in dead end areas to pro

press

way from the dead end towards the escape route.

5.1.8 Minimization of potentially competing or confusing information in the visual field on
escape routes

Public information signs and general building facilities signs shall be subordinate and of distinctively
different colour to components of the SWGS along designated escape routes.

NOTE
or similarly r

educing size or luminance of potentially competing information.

This can be achieved by increasing size, frequency or luminance of safety way guidance components
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5.1.9 Multi-level facilities

SWGS in multi-level facilities shall include a floor/level numbering and stair identification system on all
levels at each level adjacent to the access point and exit points within the stairwell.

5.2

Guidance lines

Guidance lines together with the luminous marking of the full frame of emergency exit doors are the

prim

e components of a SWGS.

Guidance lines shall be realized by line sources of different sizes and luminances or luminous intensities.

The

door
maxi
neve

Wall
lines
with

The
locat]
inter

An a
from|

[tis
inw
floon

Inro
lines

NOTH
elect

5.3

5.3.1

SWG
for e
dired

buidance lines shall be as continuous as possible. No break shall exceed 0,2 m, unle
5 along the escape route, in which case the wall or floor guidance line may be interry
mum break of 1 m or the lines shall be continued on the floor in front of the door. Doq
 be marked with a guidance line.

guidance lines which are interrupted by intersecting corridors should be-continued b}
or by continuing the guidance line on the opposite side of the corridor starting the g
directional signs.

maximum height of low-located wall guidance lines above floer level shall be 300 nj
ed wall guidance line is interrupted, it may be continued~at floor level for the durg
ruption.

Hditional horizontal luminous line can be located ornxthie wall at a height between 0,9
the floor to show the configuration of the exit route.

referable to provide both sides of the escape route with guidance lines. On escape rout
dth it may be sufficient to have only one guidance line. This line may be positioned €
or on the wall.

pbms or open areas escape routes shallbe marked on both sides with guidance lines or {
shall be used to define a travel path through that area.

The technical design patrameters of the individual components are dealt with in
[ically powered systems and in Clause 7 for phosphorescent systems.

Escape route signs

Design

S designedyto this document shall use the safety signs ISO 7010:2011, E001 or ISO 701(
mergeney’ exit together with the appropriate supplementary arrow type D from ISQ
tional purposes (see Figure 1).

5s there are
Ipted with a
r leafs shall

y using floor
uidance line

m. If a low-
ition of that

m and 1,1 m

esupto2m
ither on the

he guidance

Clause 6 for

:2011, E002
3864-3 for

enatindicatra o A igiong or disactia ot S a1

an-+U

Th A yrosibn cigan Ao
e \,J\.Cll_l\— JUAV A § By ‘31511 \Z v e

3 A d + baoyaadn
S ToOTIIIOICatcTTrICOC TTSTOTIS UT Ot CCTIOTIT CIrac Srtoarta oCTTIrauatcoITr ¢t

of the door. Meanings of escape route signs are given in Figure 1 and Figure 2.

NOTE 1

The addition of supplementary text to a safety sign increases the size and can make t

e other side

he sign more

conspicuous.

The colour of escape route signs shall meet the colorimetric and photometric specifications of
ISO 3864-4 under its specified test conditions related to escape route signs being externally illuminated
or being internally illuminated by electrical power.

NOTE 2  ISO 3864-4 defines colour under certain test conditions and not all conditions of observation of safety

signs. Phosphorescent escape route signs during the luminance decay mode lack colour recognition of the green,
however they are designed such the luminance contrast enables the graphical symbols to be /remain identifiable.
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NOTE3  The technical design parameters of the individual components are dealt with in Clause 6 for
electrically powered systems and in Clause 7 for phosphorescent systems.

Meaning as viewed
from in front
of the sign

Using graphical symbol . Example using
and supplementar Example using dual language
pp y supplementary text guag
arrow only supplementary text

Proceed down to
the right
(indicating
change of level).

a) Proceed up to

the right
(indicating
change of leyel).

b) Proceed
forward and|across
to the right from

here when
suspended within
an open ared.

Proceed down to
the left (indifating
change of leyel).

a) Proceed ip to
the left (indifating
change of leyel).

b) Proceed
forward and|across
to the left fr¢m

here when
suspended within
an open ared.

a) Proceed
forward frotn here
(indicating
direction of fravel).

b) Proceed
forward and|
through frorm here;
when sign is|sited

at door (indigating

4

direction of rax:{l?s
c) Proceed C)
forward andup

from here
(indicating change
of level).

Figure 1 (continued)
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Meaning as viewed
from in front
of the sign

Using graphical symbol
and supplementary
arrow only

Example using
supplementary text

Example using
dual language
supplementary text

Proceed to the right

from here
(indicating
direction of travel).

Proc

from here
(indicating

eed to the left

direction of h"a\m])

Proceed down from

here|(indicating

chanlge of level).

Figure 1 — Examples of escape route signs to be used with or without
a supplementary sign with text \Q>
Figure 2 — Example o@scape route sign for floor marking
S
5.3.1 Consistency of use .

-

The dlirection given by the arr %used exclusively to indicate the direction of movement of

Dire

ISO

all i
at en
“foryj

5.3.3

‘tional “escape route si (such as those given in Figure 1 and Figure 2) shall be usec

to indicate the directio%@ ‘be followed by occupants. The safety signs E001 and E002

7010 shall alwa used with a supplementary arrow and shall be consistently
stalled positi n the escape route according to be meanings give in Figure 1. A
ergency exi ors on the escape route shall be used with an arrow pointing upwa

vard and gh from here”.

K@led position

The

evacuation.
| exclusively
specified in
lisplayed at
1l exit signs
rd, meaning

ar attention

bxact mpnning of an escape route cign is dpppndpnf on the installed pncifinn Particu

shall be paid to changes of direction, the signing at intermediate doors through which occupants pass
along the escape route and for escape routes requiring movement to an upper level in a building.

Escape route signs at intermediate height location shall be provided at all exits intended to be used
in an emergency and where necessary along escape routes to indicate the direction to the next exit,
emergency exit, safe area or assembly area as well as to indicate the position of the escape route for
occupants in adjacent areas.

Where direct sight of an escape route sign at an emergency exit door is not possible within the
observation distance, a series of escape route signs shall be provided to assist progression toward the
emergency exit. For escape route signs in intermediate location, between 1,2 m and 1,8 m height above
the floor, the maximum distance between these escape route signs shall be 10 m.
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Escape route signs at emergency exit doors shall be mounted on the door frame or the wall next to the
door opening device at a height between 1,2 m and 1,5 m above the floor.

Escape route signs shall not be mounted on the door leaf of an exit door. Near the door leaf of an exit
door an escape route sign shall be mounted on or adjacent to the guidance line.

Where escape route signs below 1,2 m from the floor are provided to accompany the guidance line,
escape route signs, as shown in Figure 1 and Figure 2, shall be positioned at maximum intervals of
every 5 m and at critical points such as junctions and changes of direction, along the length of the
guidance line. Where these accompanying escape route signs are installed on a wall, the centre of the

escape route sign shall be not higher than 0,7 m above the floor.

Escape routg signs can be mounted directly on the wall, when the floor guidance line is not mote|than
0,5 m from [the wall. The position of the escape route sign shall be in this case not higher than (,3 m
from the flopr.

NOTE The technical design parameters of the individual components are dealt with\in Clause |6 for
electrically ppwered systems and in Clause 7 for phosphorescent systems

5.4 Signs, markings and plans

5.4.1 Marking of stairs, ramps and ladders

All nosing of steps, including single steps, shall be marked across the Stair width. On ramps, the locption
of changes df level shall be marked.

A guidance line should be installed on the handrail and central'supports.

5.4.2 Marking of emergency exits

The door frame of emergency exit doors in the coutse of escape routes and final emergency exit doors
shall be marked.

The frame of emergency windows shall be marked.

The area of|the door opening mechanism and the method and direction of operation shall be clearly
identified.

Doors other|{than emergency exitdoors shall not be marked.

If an escape|route sign is ingorporated in a door marking system it shall be positioned at the height of
the door-opening devicet

5.4.3 Marking offire-fighting, emergency and safety equipment and alarm-initiating devices
Safety signd fog fire-fighting equipment and safety equipment shall conform to ISO 7010 and shgll be
placed at thetocatiomrof eachpiece of equipment—7Attcommumicatior devices imtermded for use1n an

emergency shall be made conspicuous by the use of the appropriate safety sign and shall be placed at

the location

of each call point and telephone.

5.4.4 Marking of hazards along the escape route

Warning signs conforming to ISO 7010 shall be placed to identify the nature and location of hazards.
such as location of electrical equipment, and location of pressure vessels.

Obstacles in escape routes such as wall projections, pillars and obstructing fitments shall be marked by
the appropriate warning marking in accordance with ISO 3864-1.

The guidance line should lead occupants around obstacles and any protruding architectural features.

10
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5.4.5 Marking of assembly areas and safe areas at the end of the escape route

Areas intended to be used for the assembly of occupants shall be identified by the safety sign in
accordance with ISO 7010 (see ISO 7010:2011, E007). Escape route signs shall lead occupants from all
exits to assembly areas.

5.4.6 Marking of escape routes for the specific use of disabled persons

If there are escape routes designated for the specific use of disabled persons, they shall be specifically
signed as such. If refuges and equipment for the assistance of persons with special needs are provided
then these shall be specifically signed as such in accordance with ISO 7010 (e.g. ISO 7010:2011, E024,

“Evafuation temporary refuge” or [SO 7010:2011, E060, "Evacuation chair”).

5.4.7 Escape and evacuation plan signs

The
the f
and

lumi

pscape and evacuation plan sign shall be designed in accordance with the-évacuatior]
acility and address the specific needs of the occupants of the premisesor part the
bvacuation plan signs shall be in phosphorescent material of luminance properties
hance values in Tables 1 and 2.

The ]
folloy

nstallation, location and the design principles for displayed escape and evacuation pla
v 1SO 23601.

A flo
orier]

or plan or plans shall be provided on each floor at a prominent place to give informg
tation of occupants and to indicate the escape routes.and the route to the nearest exit

Esca
use 3
pern

pe and evacuation plan signs shall be located so:that they are conspicuous in their eny
nd sited to ensure that they are accessible and\readable to the intended user. These p
janently fixed.

5.4.8 Access platforms

On ix
instg
othe

dustrial access platforms around machinery, piping, which are on an escape route, SV
lled on the edge/shovel plate or on the grating. The position of escape ladders, escape
" evacuation facilities shall beclearly marked.

N

6 $pecific requirements for electrically powered components

6.1 | General

Safet
alter
powyd

y way guidance systems based on electrically powered components shall be provi
native<saféty power source in addition to the main power supply in case of failure
br supply. The alternative source of power shall be capable of powering all electrical co

strategy of
reof. Escape
ho less than

h signs shall

htion for the

ironment of
ans shall be

VGS shall be
hatches and

Hed with an
of the main
mponents of

the S
Furtl
risk si

WGS for at least the duration of the expected period of use, so that the components ref

tion

C C OV ¥ T a
tua s defined by the risk assessments.

When the SWGS is activated, the minimum photometric requirements given in 6.2 should be
reached in 5 s.

The design of the guidance line and escape route signs shall be in accordance with the design principles
of 5.2 and 5.3. Where there is direct line of sight along the length of the guidance line and a marked
emergency exit door, the guidance line shall be visible for a distance of at least 10 m and the emergency
exit door shall be visible from a distance of at least 30 m.
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irements for guidance lines and escape route signs

6.2.1 Escape route sign luminaire

The minimum height of the escape route sign shall be 50 mm. The average luminance of the white
contrast colour shall be no less than 500 cd/mZ. If smoke penetration and/or bright surroundings are
not primary considerations, the luminance may be reduced to 20 cd/m?2.

6.2.2 Guidance lines made by point sources and accompanying escape route signs

The spacing hetween the point sources shall be <200 mm. Point sources are light sources with a

light

emitting are

The luminoys intensity of point sources used for guidance lines shall be 2100 mcd. If smokepenetr

and/or brig
to 230 mcd.

NOTE

Escape rout

6.2.3 Gui

The luminaice of line sources used for guidance lines shall be = 20;¢cd/m?.

If smoke pe
be reduced 1

The colour d
The minimuy|
NOTE

Escape rout
source is =23

In connectig
same lumin

6.2.4 Gui

The discretd

The luminous intensity of a point source can be produced by a cluster of pointsources.

a of less than 100 mm?2.

ht surroundings are not primary considerations, the luminous intensity shall be red

e signs shall be placed adjacent to or integrated in the guidance lings.

lance lines made by line sources and accompanying escape route signs

hetration and/or bright surroundings are not primary considerations, the luminance
02 cd/m2.

f the guidance line shall be green or white.

m width of the line source shall be 10 min.

b signs may be placed adjacent to or integrated in the guidance lines. If the width of th
) mm the graphical symbols‘efithe escape route sign may be placed directly on the line so

n with white line sources the white colour of the escape route sign shall have at leag
Aince as the line source.

Hance lines made of discrete luminaires

luminaires’shall have minimum dimensions of 50 mm x 100 mm.

htion
uced

may

The 10 mm line width can be realized by'two lines of 5 mm with a separation no greater than 1 thm.

b line
urce.

t the

m spacing between the discrete luminaires shall be 4 m. If the SWGS is to be obseg

6.3 Marking

6.3.1 Marking of stairs and ramps

All nosings of steps shall be marked across the stair width by light-emitting strips consisting of line or
point sources.

On ramps, the locations of the changes in level shall be marked across the ramp width by light-emitting
strips consisting of line or point sources.

On stairs and ramps, handrails or balustrades shall be marked by a continuous line of light emitting

material, wi

12

th no gap greater than 100 mm to aid the use of the handrails.
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The top of guarding on open stairways or ramps shall be marked by a continuous line of light emitting
material, with no gap greater than 100 mm.

An additional horizontal light-emitting strip can be located on the wall of the landing to aid identifying
the wall boundaries and configuration of the stairway.

6.3.2 Marking of emergency exits

Exit doors in the course of escape routes and final emergency exit doors shall be marked. The top
and vertical sides of the door frame shall be marked by a continuous line of luminous performance
in accordance with 6.2.1 and 6.2.2. Where the door moulding does not provide enough flat surface on
whicphto Tocate the marking, the marking may be located on the wall surrounding the framg.

c
The foor frames of other doors (non-emergency exit doors) shall not be marked.

of the door
shall not be

An ekcape route sign shall be positioned at the emergency exit door, on the wall’on side
openling device and at a height between 1,2 m and 1,5 m the floor. An escapée.youte sign
fixed on a door leaf.

Whe
sign,
lumi

Fe the angle of viewing of the escape route sign is not predominantly normal to the ¢
the effect of angle of viewing should be taken into account, sée ISO 3864-1:2011, T4
hance based escape route signs, the factor of distance, zg, shall-be multiplied by the ¢

scape route
ble A.2. For
osine of the

angle of viewing to the normal to the escape route sign.

Other doors (non-emergency exit doors) shall not be signed with an escape route sign or other
marking signs.

6.3.3 Marking of hazards along the escape route

The pxit path guidance line shall lead occupatits around obstacles and any protruding alrchitectural

featyres. Additionally a vertical luminous lineshall mark protrusions.

6.4 | Emergency power supply and operating conditions for the electrical components

The

light
swit
of ac
escaj

The

IEC 4

Ifad
accol

NOTE

6.5

power supply to the safety way guidance system shall be independent of that for the ¢
thing. In addition, risk assessment shall determine whether the system is to function
fivation of the emergency lighting system and/or in the event of failure of the power §
pe route lighting,

emergency /power supply and operating conditions shall conform to IEC 605¢
0364-5-56;

entralpower supply is used, the components shall be fed alternatively from at least
dirig to IEC 60364-5-56.

scape route

ng. The system shall funétion when an alarm is given either by automatic detection or by manual

in the event
upply to the

8-2-22 and

two circuits

Ine IEC 6U564—/ Series provides rurtner imnformation 1or speciric types or bulldings.

Documentation and logbook

Alogbook shall be provided to record the dates and proofs as required by risk assessment and includes
for example:

acceptance protocol;
installation plan for SWGS;
type and capacity of power supply and lamps;

all modifications and results of inspection/maintenance;

© IS0 2017 - All rights reserved
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supportive supplier data (e.g. certificates and test data);

inspection protocol.

6.6 Inspection and maintenance

Inspection and maintenance shall be carried out in accordance with IEC 60364-5-56.

7 Specific requirements for phosphorescent components

7.1 Gene

The phosph
use of at lea

NOTE

Phosphores
their visual

Safety way
lighting to ¢
defined by ¢
for a minim
components
location gui
occupied ar

Escape rout
identified by

When the S
the defined
luminance g

Light sourcg

ral

prescent components shall be visible at the designed viewing distance duringa-peri
5t 1 h.

Dyiring this time period, users become adapted to the darkened environment.

ent components of the SWGS shall contrast sufficiently with the surfroundings to mai
Characteristics, whether or not emergency illumination is provided:

guidance systems based on phosphorescent components shalt'be charged by the i
bnable the components to emit light during any occurrence*of a black-out for a dur
he risk assessments. The charging shall be by the normal lighting or emergency lig
um length of time to ensure appropriate luminance-performance of the phosphore

in any subsequent occurrence of a darkened environment. During the black-out
dance lines on the emergency exit path shall be Visible all the way from the worki
pa to the safe area.

e signs located along the exit path shall display the direction to exit doors which shg
 an escape route sign and door frame nfarking.

duration period. Components used in the escape route system shall have at least the
erformance as the exit path guidance lines.

s with a large blue light eemponent are preferable for excitation/charging; lamps w

large red light component and sodium-vapour lamps are less suitable. The manufacturer’s inform

shall be takd

7.2 Lumi

7.2.1 Mi

N into account whenssélecting suitable phosphorescent products for excitation.

nance requirements for phosphorescent components of a SWGS

imum luminance properties

When teste(
of phosphor

NOTE

bd of

htain

situ
htion
hting
scent
low
g or

11l be

WGS is charged, the minimum lumiihance requirements given in 7.2 shall be met dyring

bdIme

ith a
htion

rties

imaccordance with Annex A, the minimum requirement for the luminance decay prope

An increase in the luminance properties of the material, the area and frequency of application of

SWGS components and the excitation illumination is considered as an increase in the effectiveness of the system.

Table 1 — Minimum requirements for luminance decay properties

Time from withdrawal of excitation illumination Luminance
min mcd/m?2
10 140
60 20
1800 0,3

14
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7.2.2 Minimum luminance required in installed position

The minimum luminance values specified in Table 2 shall be achieved after 10 min, 60 min and 90 min
from the withdrawal of the in situ excitation illumination. The manufacturer’s information from testing
according to Annex A using a type of lamp representative of the in-site luminaires and duration of
excitation illuminance shall be taken into account or in situ luminance measurements shall be made
according to Annex B.

Table 2 — Minimum requirements for luminance of installed components

Time from withdrawal of excitation illumination Luminance
min mcd/m2
10 230
60 =7
90 25
NOTH The luminance properties of installed components depends on the inherent performance of the

phosphorescent material and the level and type of excitation illumination and it§ duration provided immediately
prior(to use.

7.3 | Guidance lines and escape route signs and their loeation within a SWGS

7.3.1 Guidance lines

Phosphorescent materials shall be used in guidance lines on floors or on walls to delineate the entire
length of the escape route. These (phosphorescent)<materials shall meet the specifications set out in
Clause 5 (in particular those in 5.2) and the requirements for minimum luminance perfprmance set
outin7.2.

The minimum width of a guidance line on the floor or wall shall be 50 mm. In stairwells the minimum
width shall be 20 mm due to the reduced viewing distances. Along large open areas of where one
boundary of the area has a drop such(@s'train platforms, a guidance line of not less than 100l mm may be
instdlled along the centre of the escape path.

NOTH The visible length of algliidance line depends on the luminance, width and orientation/Ipcation of the
guidgnce line with respect to the eye-level of the observer, see Annex C.

An aglditional horizontdkphosphorescent strip of width not less than 20 mm can be located on the wall
at a height of 0,9 m to-1)1 m to aid identifying the wall boundaries and configuration of the pxit route.

7.3.2 Escape'route signs

Escape route signs shall be installed with phosphorescent materials in accordance with Clause 5,
specifically 5.3 and minimum luminance performance given in 7.2 on floors, walls and atf emergency
exit doors.

Escape route signs on the floor or within a floor guidance line shall have a sign height of not less than
50 mm. An escape route sign shall be positioned at exit doors, on the wall on side of the door opening
device and at a height of not less than 1,2 m from the floor. The minimum sign height shall be not less
than 150 mm.

NOTE The identification distance of an escape route sign depends on the luminance, height and
orientation/location of the escape route sign with respect to the eye-level of the observer, see Annex C.

An escape route sign shall not be fixed on a door leaf. Other doors (non-emergency exit doors) shall not
be signed with an escape route sign.
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7.4 Marking

7.4.1 Marking of stairs, ramps and ladders

All nosings of steps shall be marked across the stair width by phosphorescent strips of width of 20 mm
to 50 mm and minimum luminance performance as specified in 7.2. Such markings shall be produced to
provide neither trip nor slip hazards.

On ramps, the locations of the changes in level shall be marked across the ramp width by a strip of
phosphorescent material of width not less than 20 mm.

d d dI'Ked DY
mm, with no gap greater t

On stairs anf TP .
han 100 mm to aid the use of the handrails.

113 afis o
material of width of 20 mm to 50

An additiongl horizontal phosphorescent strip of width not less than 20 mm can be located on the wall
of the landing to aid identifying the wall boundaries and configuration of the stairway.

The top of gliarding on open stairways or ramps shall be marked by a continuous strip ef phosphorescent
material of ywidth not less than 20 mm, with no gap greater than 100 mm.

Ladders shalll be marked on both sides of the inside vertical parts between the'rungs or by one vertical
line on the Hulkhead behind the ladder.

7.4.2 Marking of door frames of emergency exits

Emergency pxit doors in the course of escape routes and final emiergency exit doors shall be marked.
The top and vertical sides of the door frame shall be marked by a continuous strip of phosphoregcent
material of not less than 20 mm width of minimum luminance performance in accordance with 7.2.
Where the gloor moulding does not provide enough flat,surface on which to locate the marking, the
marking maly be located on the wall surrounding the frame.

NOTE The visibility distance of a vertical door frame marking depends on the luminance, width and lodation
of the verticall marking with respect to the positionof the observer, see Annex C.

The door frames of other doors (non-emergency exit doors) shall not be marked.

Any door ha(gldles or opening devices.an/’emergency exit doors shall be highlighted with phosphorescent
material and a marking sign shall be-provided to give appropriate instructions for opening.

7.4.3 Marking of hazards'along the route

The sign height of the warning signs shall be at least 150 mm and minimum luminance performanice as
specified in [7.2.

Obstacles in the ¢ourse of escape routes, e.g. wall protections, pillars and obstructing fitments, are to
be marked hythe appropriate warning marking in accordance with ISO 3864-1.

The exit path guidance line shall lead occupants around obstacles and any protruding architectural
features.

7.4.4 Marking of fire-fighting, emergency and safety equipment along the escape route

Safety signs in phosphorescent material shall be provided to locate fire-fighting equipment according
to ISO 7010. The sign height of the safety sign shall be at least 150 mm and minimum luminance
performance as specified in 7.2.

7.4.5 Floor numbering and stairwell identification for multi-storey building

Phosphorescent stairwell indication signs shall have luminescent properties as for phosphorescent
guidance lines in 7.3.1 and not less than luminance values in Tables 1 and 2.
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7.5 Illumination requirements

To ensure that the necessary illumination is provided at all times, the following provisions shall be
made as part of the safety management system of the building.

NOTE1 All components of a phosphorescent SWGS require adequate excitation illumination prior to use.

NOTE 2 I[lluminance and time are factors which influence the in situ luminance performance of the
phosphorescent component.

After installation, the type and level of illuminance shall be recorded, together with details of the light
fixtures and fittings, including diffusers.

The safety management system of the building shall require illumination to be maintained at all times
of odcupation and not less than 15 min prior to full occupation of the building ex‘according to the
instdllers' instructions.

In pdrticular, action shall be taken to prevent the accidental and/or unauthorized removal pr switching
off of the excitation illumination.

7.6 | Verification of illumination and luminance

At the time of installation, the excitation illuminance and photopic luminance of the phosphorescent
matgrial in darkness shall be measured in accordance with Annex B. The illuminance shall he measured
atintermediate and low location and the luminance shall bemeasured on way guidance linep. Particular
atterjtion should be paid to areas where the lowest eXcitation illumination occurs. The measured
lumihance shall reach the minimum values necessary.to achieve luminance according to 7.2 or higher
valugs specified for the installed width of phosphorescent guidance line.

Manfifacturers and installers shall provide lumifiance performance data for all installed components
as tgsted in accordance with Annex A and\predicted luminance performance data foy the in situ
illunfination conditions.

7.7 | Documentation and logbook

Alogbook shall be provided torecord the dates and proofs as required by risk assessment gnd includes,
for exkample:

— acceptance protocol;

— installation plamfer SWGS;

— ype and leVel'of illumination and precautions taken to ensure availability;
— all madifications and results of inspection/maintenance;

— qupportive supplier data (e.g. certificates and test data);

— inspection protocol;

— reference samples of the materials used.

7.8 Inspection and maintenance

The phosphorescent components shall be visually inspected and cleaned at appropriate intervals by a
competent person using a reference sample for comparison. Any deterioration, discoloration or missing
component shall be recorded in the logbook for immediate replacement. The illuminating sources shall
be checked as to whether the sources are working or not. Any missing or failed lamp and luminaire
shall be noted for repair or replacement.
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Further procedures for maintenance of safety-related luminaires are to be in accordance with national
requirements. Further information and methodology are given in IEC 60364-5-56.

The in situ luminance performance shall be measured, according to Annex B. The luminance values shall
be checked against the minimum luminance values at 10 min, 60 min and 90 min according to Table 2. If
the luminance values are below the values according to 7.2, the component shall be replaced.

When installing phosphorescent components, reference samples identical to the installed material shall
be stored in a light-safe box together with the product documentation.
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Annex A
(normative)

Measurement of photopic luminance of phosphorescent

components in the laboratory

Test specimens

Threle specimens shall be tested. Each test specimen shall have an area of phosphaorescen
least{35 mm in diameter, sufficient for the proper operation of the luminance metetused.

The
The

oraphical symbols shall be sufficiently large to provide the minimum test diamet]

specimen shall be from a production batch without printing of the graphical symbols but
prot¢ction applied.

man

com

A2

facturers production batch codes, and shall be numbered eonsecutively. Paints shall |
liance with the manufacturer’s application instructions,

Sam&les shall be representative of the production batch, ceded and identified to co

Conditioning

All te¢st specimens shall be pre-conditioned by be€ing placed in a completely dark enclosur
48 h{The specimens shall not be removed fromthe dark enclosure until immediately prior

A3

The
shal
ina

Ambient conditions

hmbient temperature during'\preconditioning of test specimens, excitation and lumin
Ilbe 23° C + 2° C. The relative)humidity shall be (50 + 10) %. All luminance testing shall b
room/chamber whose ambient light level is at least one order of magnitude lower tha

lumihance measurement to)be made.

A4

IIluminance’and luminance instrumentation

A.4.1 Iluminance instrumentation

Aco

dinephotopic V(A) corrected illuminance meter shall be provided, calibrated to measure

' material at

test specimens shall be final products complete with UV protection wher&applicable and specified.

er or a test
with any UV

'respond to
e applied in

e for at least
to the tests.

Ance testing
e performed
h the lowest

illuminance

in lux (IX), with the following features:

spectral error: f1' <5 % (with f1" as defined in ISO/CIE 19476);
UV response: u < 0,5 % (with u as defined in ISO/CIE 19476);
resolution: 1,0 Ix;

linearity error: f3 < 0,5 % (with f3 as defined in ISO/CIE 19476);
measuring range: 10 I1x < range < 10 klx;

light entry diameter of the photometer-head: <1 cm.
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A.4.2 Luminance instrumentation

A luminance meter shall be provided, calibrated to measure photopic luminance. The luminance meter
shall be either a telephotometer, or a contact luminance meter, depending on whether the telephotometer
method (see A.6.2) or the contact method (see A.6.3) is used, and shall have the following minimum

features:

spectra

resoluti
linearit
signal-t
measur

The illumin

certificate, ]

A.5 Excit

A.5.1 Exc

Excitation o

from saturd
sufficient irf

Xenon-arcs

Test patched

the test spe

The maximy

The illumin

The excitati
than Xenon

excitation 14

The test spe

A.5.2 Exc

Excitation d

display:

lerror: f1' <5 % (with f1" as defined in ISO/CIE 19476);

UV response: u < 0,5 % (with u as defined in ISO/CIE 19476);

on: atleast 0.01 med/m?2;

y error: f3 < 0,5 % (with f3 as defined in ISO/CIE 19476);
b-noise ratio: at least 10:1 for all measurements;

ng range: 10-5 cd/m2 < range < 10 cd/m?;

>3,5 digits, range: 0,001 x 10-2 cd/m? < range < 19,99 cd/m?2.

hnce and luminance instruments shall have been calibrated. This‘shall be confirmed
raceable to a certified reference measure.

ation light conditions

tation light conditions for classification purposes for Table 1

f the phosphorescent test specimens shall be;made until full saturation is reached. Sta
tion measurement of the luminance values are the same for different light sourc
tensity. Excitation can be achieved using a non-diffusing, unfiltered, continuous

burce of 500 W or less, providing a mean luminance of 1 000 Ix on the surface of the saj
for measurement of illuminance shall be positioned in the centre of the illuminated af

Im illuminance divided by the minimum illuminance of the test patch shall be less tha
ince shall be measured using the illuminance meter as specified in A.4.1.

such as fluorescent-lamps or LED lamps with colour temperatures of about 65
vels and times shall be adapted to obtain full saturation.

cimen body shall not exceed 25° C, 1 min after excitation.

tationlight conditions for product description purposes for Table 2

fthe phosphorescent test specimens shall be carried out according to a specified

by a

rting
es of
thort
mple.
ea of

fimen and at each of the four points 90° on the outer rim of the surface of the test specimen.

n 1,1,

pn duration shall be 5~min. or at least until saturation is reached. Using other light solirces

0 K,

lamp

alan aQ cnn atios o

source of sp

ad ria atrrn £ ifind A AN 1o LY P
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The test specimen body temperature shall not exceed 25° C, 1 min after excitation. No ambient or stray
light shall be present during excitation. The illuminance shall be measured using the illuminance meter

specified in

A41.

Test patches for measurement of illuminance shall be positioned in the centre of the illuminated area of
the test specimen and at each of the four points 90° on the outer rim of the surface of the test specimen.
The mean illuminance on the five test patches shall be as specified. The ratio of maximum illuminance
to minimum illuminance of the test patches shall be less than 1,1.
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A.6 Luminance measurements

A.6.1 General

The luminance measurements shall be carried out using the luminance meter specified in A.4.2, using
either the telephotometer method given in A.6.2 or the contact method given in A.6.3.

A.6.2 Telephotometer method

The distance between the luminance meter and the measured test specimen, and also the aperture of
the luminance meter, shall be chosen in such a way that the area of the test specimen to be evaluated
shallfbe sufficient for the luminance meter to give a luminance reading at low luminanceleyels.

A.6.3 Contact method

The measurement head of the luminance meter shall be placed on the surfacetof the test specimen.
The Influence of ambient light shall be avoided by covering the test specimen’s)surface outside/around
the lpminance measurement head with a light protecting material. The area of the test spgcimen to be
evalyated shall be sufficient for the luminance meter to give a luminanceteading at low lumihance levels.

The luminance shall be determined by measuring illuminance and ¢onverting to luminande, according

to Fdrmula (A.1):
1=E/ Q, (A.1)

where

is the average luminance of the test specimen measured, in cd/m?;

T~

E is the illuminance of the place determined on the light incidence area of the
photometer head used, in 1x;

@, isthe projected solid angle which the tested surface of the measuring object takgs
viewed from the middle of the light incidence area of the photometer head, in sr.

The projected solid angle, Q,follows Formula (A.2):

+1
Q,= n[l +(r¢ R)Z} Q, (A.2)
where

Qo A_Tis the unit solid angle, Q¢ = 1 sr;

7 1S the distance between the light iNCidence area ol the photometer nead
and the measuring object, in mm;

R is the radius of the plane of the tested surface of the measuring object, in mm.
A.6.4 Luminance recordings

A.6.4.1 Luminance recordings for classification purposes for Table 1

The luminance meter shall be zeroed prior to start of measurement, then checked immediately after
the final measurement. A measurement shall be rejected if the zero has drifted by more than 5 % of the
measured value.
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The luminance shall be measured at least every 2 min after the excitation light is removed. In all cases,
the measurements shall include the time period up to 60 min after the excitation light is removed
and shall include measurements (which shall be recorded in mcd/m2) at 2 min + 10 s, 10 min + 10 s,
30 min + 10 s and 60 min * 10 s for each of the three test specimens.

The luminance performance shall be based on the mean values of the three test specimens.

The time for the luminance to reach 0,3 mcd/m?2 shall be either measured by continuing the
measurements until a luminance of 0,3 mcd/m?2 is reached and the time in minutes recorded or the time
to reach 0,3 mcd/m? is estimated using one of the following procedures as appropriate.

a) Ifthe mmiﬁmﬁaﬁmd@lkiu&&auﬂﬂmmwwmﬂh&mmjnued
until the luminance is 2 mcd/m?2 or less. The values of time (f) and luminance (L) shafll be

transformed to logarithm (to base 10). log L shall be plotted against log t. A first order polynemial
curve using least square regression methods shall be fitted to the data in the time'range ffrom
20 min to the last recorded time. The form of the first order polynomial formula is:

logL =plogt+k

where p and k are the coefficients obtained from the least square curve fit to the'data.

The logarithm of the time to 0,3 mcd/m? shall be determined by:

logt = ]og (0,3) -k
p

The estimated time to 0,3 mcd/m? shall be recorded.
The estimated time to 0,3 mcd/m? shall be based on thedhean value of the three specimens.

b) Ifthe mpasured time to 3 mcd/m? is 80 min ordonger, luminance measurements shall be continued
until th¢ luminance is 2 mcd/m?2 or less. The yalues of time (t) and luminance (L) shall be transfoymed
to logarjfithm (to base 10). log L shall be plotted against log t. A second order polynomial curve fising
least sqpare regression methods shall be fitted to the data in the time range from 20 min to the last
recorded time. The form of the second order polynomial formula is:

2
longm(logt) +nlogt+¢

where m, n and c are the ceefficients obtained from the least square curve fit to the data.

The logarithm of the tifte'to 0,3 mcd/m? shall be determined by:

+n < {nz —4m |:c —log (0,3)]}0’5

m

logt =

The estimated time to 0,3 mcd/m2 shall be recorded.

Whether the times to 0,3 mcd/m2 are measured or estimated, the time to 0,3 mcd/m? shall be based on
the mean value of the three specimens.

A.6.4.2 Luminance recordings for product description purposes for Table 2

The luminance meter shall be zeroed prior to start of measurement, then checked immediately after
the final measurement. A measurement shall be rejected if the zero has drifted by more than 5 % of the
measured value.
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The luminance shall be measured at least every 2 min after the excitation light is removed. In all cases
the measurements shall include the time period up to 90 min after the excitation light is removed
and shall include measurements (which shall be recorded in mcd/m?2) at 2 min + 10 s, 10 min + 10 s,
30 min + 10 s, 60 min + 10 s and 90 min #* 10 s for each of the three test specimens.

The luminance performance shall be based on the mean values of the three test specimens.

A.7 Determination of the colour under daylight conditions

The colour under daylight conditions shall be tested and verified as specified in ISO 3864-4:2011,

AnnexBin a sepnarate nrocedure
) i T

A.8 | Test report

A.8.1 Testreport for classification purposes for Table 1
The test report shall include the following information:

a) greference to this document (“Testing/measurement in accordancewith ISO 16069:20[17");
b) the manufacturer of tested phosphorescent product (name, dddress, phone, fax);

c) the specimen description (clear item identification to make specimens traceable to mapufacturer's
production batch code);

d) the classification of emission colour according to\[SO 3864-4:2011, Annex B;
e) the beginning and end of conditioning (day.apd time);

f) the date of measurement;

g) the instrument parameters, photométer serial number and the expiry date of calibratign;
h) the excitation (fill in minutes, typ€ of excitation light source, illuminance in 1x);
i) the ambient temperature, the surface temperature of the specimen and relative humidity;

j)  the photometric lumiftance measurements results. Luminance in mcd/m? at 10 min aftér excitation
lhas ceased, 60 mintafter excitation has ceased and the measured or the estimated tire in min to
feach 0,3 mcd/m?;list separately for all test specimens and list mean values;

k) the test perfotmed by (person’s name and title);
1) gignature;

m) the'testlocation;

n) the company performing the test (full name, address, phone, fax).

A.8.2 Testreport for product description purposes for Table 2

The test report shall include the following information:

a) areference to this document (“Testing/measurement in accordance with ISO 16069:2017");
b) the manufacturer of tested phosphorescent product (name, address, phone, fax);

c) the specimen description (clear item identification to make specimens traceable to manufacturer's
production batch code);

d) thebeginning and end of conditioning (day and time);
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the date of measurement;

rument parameters, photometer serial number and the expiry date of calibration;

tation (fill in minutes, type of excitation light source, illuminance in Ix);

the ambient temperature, the surface temperature of the specimen and relative humidity;

the photometric luminance measurements results. Luminance Rating (LR): Luminance in mcd/m?2

at 10 min after excitation has ceased, 60 min after excitation has ceased and 90 min after excitation
has ceased; list separately for all test specimens and list mean values;

e)
f) theinst
g) the exci
h)
i)
j) thetest
k) signatu
1) thetest

performed by (person’s name and titleJ;
e;

location;

m) the company performing test (full name, address, phone, fax).

A.9 Mark

A.9.1 May
Phosphores
a) the nun

b) thelum

EXAMPLE
(140), value d

A.9.2 May
Phosphores
a)
b) the codjg
<)
EXAMPLE

coded LR (10
90 min (5):

the nun

the lum

ing of phosphorescent materials

king for classification purposes for Table 1

cent materials shall be marked by the aspects as follows.
ber and year of this document;

nance in mcd/m?2 for 10 min and 60 min afterexcitation.

Marking, based on the number of this document (ISO 16069:2017), based on value at 1
n 60 min (20):

[SO 16069:2017 - 140 -20

king for product description purposes for Table 2

Cent materials shall be miarked by the aspects as follows.

ber and year of this.decument;

 for the condition’of illumination;

nance in med/m?2 for 10 min, 60 min and 90 min after excitation.

MarKing, based on the number of this document (ISO 16069:2017), using illumination cond
4 1x{c0ool white fluorescent for 1 h), based on value at 10 min (30), value on 60 min (7) and vall

min

tions
ue on
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Annex B
(normative)

On-site measurement of luminance performance of

phosphorescent components of a SWGS

B.1
This

The
lumi

B.2

The
placd

type

Mea{
posit
meas
excit

NOT]H
fluor
temp

The ¥

B.3

Mea{
illum
takin
and 4

The
aften

General
annex is applicable to the on-site measurement of the luminescence of phosphaorescent

bxcitation illuminance at the phosphorescent product is measured, as wethas the var
hance with time during the decay period.

Position of measurement

measurement positions shall be agreed by the parties involved in the acceptance prg
s defined shall be representative in the aspect of illuminatien and shall cover each of {
5 of phosphorescent products used in the installation.

urements shall be taken in at least two positions ef the same phosphorescent produc
ions shall be located in areas illuminated by thé same type of light source. The sam

ption illumination is from a different type ofdight source.

Types of illumination are incandesgent lamps, halogen lamps and fluorescent ligl
bscent light tubes and their colour temperature, it can be necessary to measure per each typ|
erature of colour.

vidth of the guidance line at the'points of luminance measurement shall also be measuy

Measurement conditions

urement shall be-carried out in the normal conditions on-site, especially in the given ¢
ination and tempeérature. The sources of illumination shall be switched on at least 15
g the measurements or as considered appropriate for the type of building, occupatior]
he normallighting conditions.

measring instrument shall be zeroed prior to start of measurement, then checked 1§
the final measurement.

products.

ation of the

cedure. The
he different

L. These two
e number of

urements shall be taken for each phosphoreseent product used in the installation anid where the

t tubes. For
e of installed

red.

onditions of
min before
) conditions,

mmediately

B.4

IIluminance and luminance measurement instrumentation

B.4.1 Illuminance instrumentation

The illuminance and uniformity shall be determined with a cosine photopic V(A) corrected illuminance

mete

r calibrated to measure illuminance in lux, with the following features:

— spectral error: f1' <5 % (with f1’ as defined in ISO/CIE 19476);

© ISO

UV response: u < 0,5 % (with u as defined in ISO/CIE 19476);

resolution: 1,0 Ix;
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— linearity error: f3 < 0,5 % (with f3 as defined in ISO/CIE 19476);

— measuring range: 10 Ix < range < 10 klx;

— light entry diameter of the photometer-head <1 cm.

B.4.2 Luminance instrumentation

The luminance shall be determined by a luminance meter calibrated to measure photopic luminance,

with the foll

spectra

owing minimum features:

error: f1' <5 % (with f1" as defined in ISO/CIE 19476):

UV resp

linearit
signal-t
measur

display:

B.4.3 Calibration of measurement instruments

The illumin

B.5 Excit

Excitation of the phosphorescent specimens shall be-by the in-site installed light source. The excit

duration sh

and the norinal lighting conditions.

In order to
photometer
place where|
of B.4.1.

B.6 Lumi

B.6.1 Gen

resolutipn: at least 0,01 mcd/m?;

onse: u < 0,5 % (with u as defined in ISO/CIE 19476);

y error: f3 < 0,5 % (with f3 as defined in ISO/CIE 19476);
h-noise ratio: at least 10:1 for all measurements;

ng range: 10-5 cd/m2 < range < 10 cd/m?;

>3,5 digits, range: 0,001 x 10-2 cd/m2 < range < 19,99 cd/mZ
ince and luminance instruments shall have been calibrated.
ation light source and illumination‘theasurement

i1l be 15 min or as considered appropriate for the type of building, occupation condit

measure the illuminance at\the phosphorescent product, the light incidence area
head shall be placed in ftont of the phosphorescent product, parallel to its surface,

nance measurements

eral

After finis

hling the illuminance measurement and before starting the luminance measuremse
waiting perjod/of 5 min shall be observed. In this period, the phosphorescent product shall be 3

f
%c the
the luminance shall be méasured next. The illuminance meter shall meet the specifications

htion
ions,

the

nt, a

gain

exposed to the existing illumination conditions for excitation.

An analogue comport and/or a computer interface for report-generation are useful. If the surrounding
temperature is <15 °C, a thermo-stated photometer head should be used.

B.6.2 Measurement of luminance

The luminance measurements shall be carried out using the luminance meter specified in B.4.2, using
either the telephotometer method given in B.6.2.1 or the contact method given in B.6.2.2.
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B.6.2.1 Telephotometer method

The distance between the luminance meter and the measured test specimen, and also the aperture of
the luminance meter, shall be chosen in such a way that the area of the test specimen to be evaluated
shall be sufficient for the luminance meter to give a luminance reading at low luminance levels.

Where possible, an area of the test specimen at least 30 mm in diameter should be evaluated.

B.6.2.2 Contact method

The measurement head of the luminance meter shall be placed on the surface of the test specimen.
The jmftuenceof ambient tight stratt-beavoided by covering thetestspecimen’ssurface outside/around
the lnminance measurement head with a light protecting material. The area of the test.spgcimen to be
evaluated shall be sufficient for the luminance meter to give a luminance reading at low:Jlumihance levels.

Where possible, an area of the test specimen at least 30 mm in diameter should e evaluatdd.

The luminance shall be determined by measuring illuminance and converting-to luminande, according

to Fdrmula (B.1):
1=E/ Q, (B.1)

wherte

is the average luminance of the test specimen fiieasured, in cd/m?;

=

E is the illuminance of the place determined on the light incidence area
of the photometer head used, in 1x;

@, isthe projected solid angle which the tested surface of the measuring object takgs
viewed from the middle of thelight incidence area of the photometer head, in sr.

The projected solid angle, (), follows.the Formula (B.2):

-1
2, = n[l +(r/ R)Z} s (B.2)
where

Qo is the Wnit’solid angle, Qg = 1 sr;

1 isthe distance between the light incidence area of the photometer head
and the measuring object, in mm;

R is the radius of the plane of the tested surface of the measuring object, in mm.

B.6.3 Effect of extraneous light

Extraneous light shall not be allowed to enter the light aperture of the photometer head or the surface
of the phosphorescent product being measured unless it is not possible to exclude it or its influence can
be corrected.

NOTE Extraneous light is caused by artificial light or daylight on the measured object and reflection or
transmission respectively through it. This causes the impression that the luminance of the measured object is
higher than that from the phosphorescence. Additional extraneous light can also be caused by the incidence of
artificial light or daylight falling on the light aperture surface of the photometer head used for the measurement.
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B.6.4 Measurement procedure

The luminance of the phosphorescent product shall be measured 10 min, 60 min and 90 min after the
excitation period and shall be recorded for each measuring point/test sample.

B.7 Testreport

A test report containing at least the following data shall be drawn up for each measuring point:

a) a reference to this document, i.e. ISO 16069:2017 (“Measurement in accordance with
ISO 16069:2017");

b) the plade of measuring (e.g. address, building, plan indication);

c) the plade of measurement according to measurement point list;

d) the type¢ of phosphorescent product;

e) the exactlocation of the measurement point;

f) the width of the guidance line;

g) the size|of measuring area;

h) the surgounding temperature at the time of measuring;

i) theilluminance in lux on the phosphorescent product;

j) the timg¢ of excitation (see B.5);

k) the light source at the place of measurement;

1) the lumjnance in mcd/m?2 with relevant time in‘minutes;

m) the megsuring instrument used, calibration certificate, manufacturer, type;
n) the datgq and time of measurement;

0) signature, auditors name, and address of the institution carried out the measurement;

p) notes.
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Annex C
(informative)

Visibility and identifiability of phosphorescent safety way

guidance components and their sizing and location

C1

The
cont

grap
The

Overview

zone of influence of each component of the SWGS is a visual space which en
nins/encloses the eye positions of people from where a person is able to-correctly
hical symbol elements of an escape route sign or line components are visible from a di

size of the viewing sphere depends upon a factor of distance, zg, the,value of which
a range of conditions (for example, type of component, luminance of €he"phosphorescent
in d4qrk conditions and adaptation). Although observers outside thé spherical zone of in
be able to perceive and some correctly identify the graphical symbel of the escape route
com{onent is detectable/visible at and within the spherical zoneja high proportion of obse
wallj

be alple to correctly identify the graphical symbol elements @and detect lengths of line con
or floors or at the emergency exit door.

NOTH A spherical zone applies to components with Lanibertian luminous characteristics.

The gpherical zone is a consequence of the apparentsize of detail of the graphical symbol or
line fomponent depending upon the cosine of th&-observation angle o, measured as the an
normal to the detail. As the observation angle becomes further away from the normal/pe
to thle detail, the distance between the pgsition of the observer’s eye and the detail decre
obsefver needs to move closer to the detail. The spherical zone touches the detail and ha
which depends upon the multiplicationof the direction indicator height, h, (or width of line
w), apd the value of factor of distance, zg, appropriate to the detail and luminance (see Fig|
an eqcape route sign, the spherehas a diameter of zph centred at a perpendicular distance o
the gscape route. For a line component, the sphere has a diameter of zow centred at a pe
distdnce of zow/2 from the-litte component.

In the horizontal plane)the zones for visibility of the line components or identification of ¢
signg are circular, €hat is circular horizontal slices through the spherical space of Figur
horizontal plang @erpendicular to the detail, the radius of the circle, rg, is given by zph/2
apprppriate, and the centre of the circle is at a distance of ro perpendiculary from the detai

Whe
the i
detallsuchaso cororwall and height abg oorand 3
the detail is viewed. Values for phosphorescent components are given in Table C.1.

h theleye height of the person is above or below the plane containing the radius, ro,
orizontal circular zone, r, is smaller than rg. The value of r, therefore, depends upon th|
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Table C.1 — Values of distance factor, z(, for phosphorescent components

Luminance Distance factor z
. Escape route signs
2
mcd/m Line component | ¢4 5610.9011 E001 and ISO 7010:2011, E002
30 1063 53
7 513 20,5
5 434 16

NOTE 1 For the line component: zg = 194 VL (L is in mcd/m?2).
OTE 2 For the escape route sign: For L >589 zy=16,66+51.3 login (L/5.89).
FprL <5,89 z9=16,66+9,72log1o (L/5,89).

vertical ifing of diameter zoh or zow
horizontpl ring of diameter zoh or zgw

1
2
3 observation distance normal te safety sign or vertical door frame marking, zoh or zow
4  observatiion distance at angle & to normal zghcosa or zogwcosa

5

plane of fafety sign or yertical door frame marking

Figure C.1.>< Spherical zone of influence for identification of escape route sign
or visibility of vertical door frame marking

C.2 Examples of circular visibility areas for phosphorescent line components

C.2.1 Vertical door frame marking (full height)

Figures C.2 a) and C.2 b) show the circular visibility areas for vertical door frame marking (full height)
of 20 mm width and luminance of 30 mcd/m2 and 7 mcd/m?, respectively. The vertical door marking
is positioned at coordinates (1,5 m, 0 m) and the viewing height is 1,7 m (eye-level) above the floor.
The circles have a radius rg (in m) of zow/2 000, where w is in mm and centred on coordinate (1,5, ro).
The appropriate value for zg is given in Table C.1. Figures C.2 a) and C.2 b) show the circular visibility
areas after 10 min and 60 min of decay time, respectively, for door frame marking of 20 mm meeting
the luminance performance in Table 2. In this example, the viewing is horizontal and level with the eye.
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