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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.
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Introduction

The purpose of this document is to provide minimum performance requirements for protective clothing
designed to protect firefighters who are engaged in support activities associated with interior attack
firefighting.

This document is intended for firefighters who are engaged in support activities associated with interior
attack firefighting. It is not intended for firefighters who are engaged in interior attack firefighting.
Interior attack firefighting and support activities of firefighting are defined in 3.8.1 and 3.8.2.

It provides guidance on the considerations for conducting a risk assessment of firefighting risks (see

Annex A).
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Protective clothing for firefighter's who are engaged in
support activities associated with structural fire fighting —
Laboratory test methods and performance

1 Scope

This[document specifies test methods and minimum performance requirements for protéctive clothing
used|by firefighters who are engaged in support activities of firefighting. This clothing is mot intended
for ipterior attack firefighting. These support activities of firefighting are defined (s¢e 3.8.2) as
activjities such as:

— ater and material supply;
— ¢xtinguishing fires from the outside of the structure;

— Jrevention of exterior spreading to adjacencies, preventing enviromental damage and limiting
¢ffect of smoke;

— gecuring traffic and environment;

— flirst aid base activities;

— reparing the fire ground for subsequent activities;
— RPD replenishment tasks;

— assessment zone;

— BA communication;

— florward command post;

— ¢vacuation;

— 3ssist planning;

assist logistics;

assist communication;

— franspottation.

This|degument covers the general clothing design, the minimum performance levels of t]Pe materials
used,and the methods of test for determining these performance levels.

This document is not equivalent to ISO 11999-3, clothing worn by firefighters who are at risk of
exposure to high levels of heat and/or flame while fighting fires occurring in structures. This document
provides lower minimum level of protection.

Selection of the appropriate system of clothing is dependent on carrying out an effective risk assessment
which identifies the hazards to be faced, evaluates the likelihood of those hazards, and provides the
means to reduce or eliminate these hazards. Details of one example of a recommended risk assessment
approach and some factors for consideration are included in Annex A

This document does not cover special clothing for use in other high risk situations such as specialized
firefighting, or clothing for use in long term firefighting operations in high ambient temperature, for
example bush, wildland, or forest firefighting where clothing according to ISO 15384 could be more

© IS0 2017 - All rights reserved 1
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appropriate. It does not cover clothing for use in high-risk fire exposures, for example reflective
protective clothing according to ISO 15538 could be more appropriate.

It does not cover protection for the head, hands and feet or protection against other hazards, for
example chemical, biological, radiation and electrical hazards. These aspects can be dealt with in other
standards.

NOTE Additional “fit for purpose” personal protective equipment to protect the head, hands, respiratory
system and feet should be worn with clothing specified in this document and in majority of situations appropriate
protection is also required to be worn. Firefighters need to be trained in the use and care of protective clothing
covered by this document including an understanding of its limitations and of the other items of personal

protective eq

uipment that can be required depending on the risks encountered

2 Norm

The followi]
constitutes
undated ref

[SO 811, Tex
ISO 1421, Ry

ISO 3175-1,
Procedure fd

ISO 4920, T4
ISO 5077, T4

ISO 6530, H
materials to

ISO 6942, Pr
and materia

ISO 9151, Pj
to flame

[SO 13688:2

ISO 13934-]
elongation q

ISO 13935-
Determinati

tive references

g documents are referred to in the text in such a way that some or all-of their co
requirements of this document. For dated references, only the edition’cited applieq

tile fabrics — Determination of resistance to water penetration — Hydrostatic pressure {
bber- or plastics-coated fabrics — Determination of tensile strength and elongation at br

Textiles — Professional care, drycleaning and wetcleaning.of fabrics and garments — P
r testing performance when cleaning and finishing using-tetrachloroethene

xtile fabrics — Determination of resistance to surfaée wetting (spray test)
xtiles — Determination of dimensional change-in*washing and drying

rotective clothing — Protection against. liquid chemicals — Test method for resistan
penetration by liquids

otective clothing — Protection agdinst heat and fire — Method of test: Evaluation of mat.
| assemblies when exposed to a source of radiant heat

[otective clothing against heat and flame — Determination of heat transmission on exp

013, Protective clothifig — General requirements

, Textiles — Tensile properties of fabrics — Part 1: Determination of maximum forcd
t maximum_force using the strip method

P, Textiles’— Seam tensile properties of fabrics and made-up textile articles — Pd
bn of maximum force to seam rupture using the grab method

htent
. For

brences, the latest edition of the referenced document (including any, amendments) applies.

est
eak

hrt 2:

ce of

brials

psure

and

rt 2:

[SO 13937-2

Textiles — Tear properties of fabrics — Part 2: Determination of tear force of trouser-s

test specimens (Single tear method)

aped

ISO 14116:2015, Protective clothing — Protection against flame — Limited flame spread materials,
material assemblies and clothing

ISO 15025:2016, Protective clothing — Protection against flame — Method of test for limited flame spread

ISO 17493, Clothing and equipment for protection against heat — Test method for convective heat
resistance using a hot air circulating oven

ISO/TR 19591, Personal protective equipment for firefighters — Standard terms and definitions

[SO 20471:2
CIE 054.2, R

2

013, High visibility clothing — Test methods and requirements

etroreflection — Definition and measurement
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/TR 19591 and the
following apply.

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

— 1
— 1
3.1

SO Online browsing platform: available at https://www.iso.org/obp

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

char
form|

3.2
coll3
that
raise

3.3

clostyire system

meth
achid

toucl and close fasteners

Note

34

com
coml
garn

Note

3.5

cove|
one-J
legs,

3.6
drip

to run or fall in dxops or blobs

3.7
firef|
garn

ation of a brittle residue when material is exposed to thermal energy

r lining
bart of the collar fabric component assembly that is next to the skin when‘the collar is
d position

od of fastening openings in the garment including combitrations of more than ong
ving a secure closure, for example a slide fastener covered by an overlap fastened ¢

1 to entry: This term does not cover seams.

ponent assembly
ination of all materials and hardware of amultilayer garments presented exactly as in
ent construction

1 to entry: This term does not cover.reinforced materials.

rall
biece garment that is designed and configured to provide protection to the torso, nec
excluding head, hands;and feet

ighters’ protective clothing
ents-configured as a jacket (3.17), trousers or coverall (3.5) for the protection for the

rlosed in the

b method of
lown with a

the finished

k, arms, and

firefighters

r 9hd lawer taorca neck armec and loaoc hut oeveludinathe head hands and foot
ooV e OO0 11 > THor1He 5O Purte-EXxbratrrt

upp
3.8

oo oo =57 o 5t tat et te e T

firefighting activities

3.8.1

interior attack firefighting
activities of rescue, fire suppression and property conservation generally performed in the interior or
in the immediate vicinity of the fire of the involved structure

3.8.2

support activities of firefighting
activities executed by firefighters, who are not involved in interior attack but support through
activities such as
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water and material supply

extinguishing fires from the outside of the structure

effect of smoke

first aid

securing traffic and environment

base activities

preparing the fire ground for subsequent activities

prevention of exterior spreading to adjacencies, preventing enviromental damage and limiting

RPD rep
assessn
BA com
forward
evacuat
assistp

assist1d

lenmishiment tasks

lent zone

munication
command post

ion

anning

gistics

3.9
garment
single item

3.10
hardware
non-fabric c

Note 1 to ent
braces, etc.

3.11

HTIq2

heat transfe
decimal pla

Note 1 to ent

assist CJ)
transpdrtation

mmunication

f clothing which may consist of single or multiple layers

bmponents of protective clething including those made of metal or plastic

y: Examples include fasteners, closure systems (3.3), rank markings, buttons, zippers, embroid

r index to ene decimal place calculated from the mean time (measured in seconds, t
e) to achieve a temperature rise of (12 + 0,1) °C in the calorimeter

Fy: When tested according to ISO 9151 with an incident heat flux of (80 + 2) kW/m?2.

3.12

eries,

one

HTIz4

heat transfer index to one decimal place calculated from the mean time (measured in seconds, to one
decimal place) to achieve a temperature rise of (24 £ 0,2) °C in the calorimeter

Note 1 to entry: When tested according to ISO 9151 with an incident heat flux of (80 + 2) kW/m?2.

3.13
impregnati

on

procedure to maintain or regain the repellent properties of the outer fabric and/or chemical penetration

resistance o

f the clothing
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3.14

innermost lining

lining on the innermost face of a component assembly (3.4) which is intended to be nearest to the
wearers skin

Note 1 to entry: Where the innermost lining (3.14) forms part of a material combination, the material combination
is regarded as the innermost lining.

3.15
interface area
area where openings interrupt the continuity of material(s) or garments (3.9)

3.16
interlining
layer| between the outermost layer and the innermost lining (3.14) in a multilayer garment (3.9)

3.17
jacket
long sleeved garment (3.9) incorporating materials meeting the requirements covering thefareas of the
neckj shoulders, and torso, upper and lower back extending to the waistierthe hips

3.18
main seam
outef-shell seam assemblies where rupture could reduce the protection of the garment (3.9)|by exposing
the moisture management component, thermal barrier (3.32), the wearer’s station/work unfiform, other
clothing, or skin

3.19
manpufacturer
entitly that assumes the liability and provides thewarranty for the compliant product

3.20
mate¢rials
subsfances, excluding hardware (3.10) and labels, of which an item of clothing is made

3.21
mate¢rial combination
matgrial produced from a._series of separate layers, intimately combined prior to| the item’s
manfifacturing stage

3.22
melf
to liquefy a material, usually by heat resulting in an non-reversible change

Note [1 to entry: For the purpose of this document, melting is observed as the response to heat as jevidenced by
flowing of dripping.

3.23
moisture management component

fabric or membrane used in a component assembly (3.4) to achieve the properties of hydrostatic pressure
and water vapour permeability

Note 1 to entry: Moisture management component may not prevent the passage of some chemical (except
incidentally), biological or radiological agents. Appropriate PPE should be provided to protect the wearer in such
incidents.

3.24
multilayer clothing assembly
series of layers of protective clothing arranged in the order as worn

Note 1 to entry: [t may contain multilayer materials, material combinations or separate layers of clothing material
in single layers.

© IS0 2017 - All rights reserved 5
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3.25

non-woven

sheet of fibres, continuous filaments, or chopped yarns of any nature or origin, that have been formed
into a web by any means, and bonded together by any means, with the exception of weaving or knitting.

Note 1 to entry: Felts obtained by wet milling are not non-wovens.

3.26
outer material
outermost material of which the protective clothing is made

3.27

outer shell
outside facipg portion of the component assembly (3.4) with the exception of trim (3.33)chardware
(3.10), reinfprcing material, and wristlet (3.35) material

3.28
protective garment
single item o¢f clothing which can consist of single or multiple layers of material

EXAMPLE Protective jacket (3.17), protective trouser, or protective coverall (3.5).

3.29
pre-treatmgent
standard way of preparing the samples before testing

Note 1 to entry: This might include e.g. a number of cleaning cycles,,submitting the sample to heat, mechgnical
action or any|other relevant exposure and is finished by conditionifig:

3.30

RHTI12
radiant heat transfer index to one decimal place calculated from the mean time (measured in secpnds,
to one decimal place) to achieve a temperature rise of (12 + 0,1) °C in the calorimeter

Note 1 to entl'y: When tested according to ISO 6942 with an incident heat flux of 40 kW/m?2.

3.31

RHTI,4
radiant heat transfer index to one.decimal place calculated from the mean time (measured in secpnds,
to one decimal place) to achievea-temperature rise of (24 + 0,2) °C in the calorimeter

Note 1 to entl'y: When testedraceording to ISO 6942 with an incident heat flux of 40 kW/m?2.

3.32
thermal bafrier
that portion| of the,component assembly (3.4) designed to provide thermal protection

3.33
trim
retroreflective and fluorescent material attached to the outer shell (3.27) for visibility enhancement

Note 1 to entry: retroreflective materials enhance night-time visibility, and fluorescent materials enhance
daytime visibility.

3.34

undergarment

garment (3.9) designed to be worn separately under an outer garment in order to provide thermal
insulation

3.35
wristlet
circular, close-fitting part of a garment that encircles the wrist or ankles tightly

6 © IS0 2017 - All rights reserved
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4.1 Symbols

Ar total retroreflective trim surface area

Ap total surface area of the plate

Q coefficient of luminous intensity

Cr coefficient of reflectivity

H heat power input

Im permeability index

Iq heat transmission index

It thermal protection index

m mass

p water pressure

Pa water pressure of the ambient environment
Pp water pressure at the plate surface

Re evaporative resistance

Re,in intrinsic evaporative resistance of the test specimen
Rep evaporative resistanceof the bare plate

Re tof total evaporative resistance

Rt thermal resistance

RTin intrinsic.thermal resistance of the test specimen
RTp thermyal resistance of the bare plate

RTtof tetal thermal resistance

T temperature

T, temperature of the ambient environment
Tp temperature of the bare plate

t1, t2 time necessary to reach the levels 1 and 2
w mass fraction expressed as a percentage
Ww mass fraction of water absorbed

© IS0 2017 - All rights reserved
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Subscripts

ambient environment
final

initial

intrinsic

plate or bare plate

tot

total

water

5 Design and performance requirements

5.1 Gene

General req
[SO 13688.

Subsequent
by firefightd

5.2 Desig

ral

lirements which are not specifically covered in this document shall be in accordance

clauses specify test methods and minimum requirements for protective clothing to be
rs who are engaged in support activities associated with interior attack firefighting.

n requirements

5.2.1 Conffiguration

with

worn

orso,

heck,

ip as

hired

The firefighters’ protective clothing shall provide'protection for the firefighters upper and lower

neck, arms, pnd legs, but excluding the headf{hands, and feet. It shall consist of:

a) aone-piece protective coverall (3.5)designed to cover the upper and lower torso including the
arms, and legs, or

b) an outer two piece suit consisting of a jacket and a pair of trousers with sufficient overl3
described in 5.2.9, or

c) a serie§ of outer andwundergarments designed to be worn together to achieve the reqy
performance (see 5:2:3).

NOTE Far compatibility, see relevant clauses in ISO/TS 11999-2.

5.2.2 Restriction of movement

The personal protective clothing shall not restrict the wearer in any of the movements expected to be
made during firefighting support activities. Conformity shall be assessed by visual inspection.

NOTE

5.2.3

For compatibility, see relevant clauses in ISO/TS 11999-2.

Multilayer clothing assemblies

Where multilayer clothing assemblies are constructed as a single garment to be worn together or by
detachable linings to achieve the specified performance levels (see also 5.2.9 and 7.4), each layer shall
be clearly labelled that they shall always be used in combination, using the following statement or

equivalent:

© ISO 2017 - All rights reserved
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5.2.4 Component assembly

Where a component assembly is used, it shall consist of a component assembly that provides the
necessary number and type of layers for achieving the performance specified in this standard.

Any component assembly reinforcement or padding used in high-wear or load-bearing areas, such as
pockets, cuffs, knees, elbows, and shoulders shall meet the requirements of at least flame resistance
and heat resistance contained in 7.1.1, 7.1.2 and 7.1.6 equivalent to the level achieved by the garment.

Padding can include additional thermal barrier material, meeting the requirements as specified herein.

5.2.5

In pr
mini
25 m
to oV

In al

extenpd, at a minimum, to the waistline seam, and to within 75 mm of the-bottom outer mate

the I¢

The ¢
thet
shall

5.2.6

Size

5.2.7
Hard

component assembly:.

Prot
or pj
requ

5.2.9

Clostires shall notinterrupt the protective integrity of the garment. This means closures of

shall
to th
utiliz

s, - £ A= La - . el
LAWCIIUN U TIHIICT I AU HTHITTHIITUST Id YT S

otective jackets and single outer garments, the interlining and innermost layers;shall
num, to the top edge of the collar, to within 75 mm of the bottom outer material hem, a
m of the sleeve end of the outer material. The interlining and innermost layers’shall bg
erlap at all closures.

protective trousers and single outer garments cover all the interlinifig and innermost

PgS.

ends of the interlining and innermost layers shall be attached\at or adjacent to the jack
Fouser legs. The distance between the attachment pointséof'dny mechanism used to att
not be greater than 25 mm, and the mechanism shall 1ot be expandable.

Size designation

lesignation shall be in accordance with the regquirements of ISO 13688:2013, Clause 6.

Hardware

ware penetrating the outer material shall not be exposed on the innermost su

ective clothing shall be designed to ensure that the hardware shall not have sharp edge

rement shall be made by manual and visual inspection.

Closure systems

be constructed in a manner that provides secure and complete moisture and thermg
e requirements of this standard. If non-positive fasteners, such as snaps or hook and 1
ed’in'these closures, except where used in the collar and pocket closure system (se

extend, at a
nd to within
b configured

layers shall
rial hems of

bt sleeves or
hch the liner

-face of the

5, roughness

‘ojections which are likely to cause injury to the wearer. Verification of the fulfiljnent of this

the garment
| protection
ile tape, are
p 5.2.10 and

5.2.1

2.2), a positive locking fastener, such as hooks and eves or zippers, shall also be utilize

d.

A positive locking fastener shall not be opened by inadvertently pulling on it.

5.2.9

Interface areas

While raising both hands fully above the head and bending over from an upright position until
fingertips reach the ground without bending the knees, wrists and ankles shall remain covered, when
wearing appropriate sized clothing. Where protection is provided by an outer two piece suit, that an
overlap between the jacket and trousers shall always be retained. Conformity shall be assessed by
visual inspection.

NOTE For compatibility, see relevant clauses in ISO/TS 11999-2.
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5.2.10 External pocket requirements

All pockets with external openings shall be constructed entirely from the outer material and the
external opening shall be provided with a cover or closure system. Pocket flaps shall overlap the pocket
opening by no less than 10 mm on either side. All pockets with external openings shall be constructed
entirely of materials that have performance levels that are equal to or greater than the outer shell.
Pockets may be fitted with a means of draining water. Conformity shall be assessed by visual inspection
and physical measurement.

5.2.11 High-visibility materials

5.2.11.1 Géneral

Firefighter’d clothing shall have high-visibility materials fitted which shall meet the requiremerits in
either 5.2.11.2 or 5.2.11.3.

5.2.11.2 Option 1 — Placement based on minimum area of coverage

The minimym area requirements for high-visibility materials shall be as~specified in 5.2.11.2.1
for retrordflective materials and as specified in 5.2.11.2.2 for fluorescent or combined
retroreflectjve/fluorescent materials.

5.2.11.2.1 Retroreflective material

Retroreflecfive material shall be attached to the outermost surface of the protective clothing wjith a
minimum afea of not less than 0,13 m2. All-around visibility~shall be ensured by having at leasf one
band encircling each of the arms, legs, and torso regions of'the garments.

5.2.11.2.2 Fluorescent material or combined retroreflective /fluorescent material
When fluorg¢scent or combined retroreflective and fluorescent material is applied, the minimum|area

of fluorescept material shall not be less than 0,2 mZ2. All-around visibility shall be ensured by having at
least one bapd encircling each of the arms,legs, and torso regions of the garments.

5.2.11.3 Option 2 — band encircling‘each of the arms, legs and torso

5.2.11.3.1 (General

The minimym pattern requirements for high-visibility materials shall be as specified in 5.2.11.3.2 to
5.2.11.3.5.

5.2.11.3.2 Typesofhigh-visibility materials

High-visibiljtyotrim utilized to meet retroreflectivity and fluorescence requirements shall be
permanently attached to the outermost surface of protective garments and shall have both
retroreflective and fluorescent surfaces. The width of the retroreflective surface of trim shall not be
less than 16 mm. Fluorescent and retroreflective areas of trim shall appear to be continuous for the
length of the trim with gaps between areas of retroreflectivity of no more than 3 mm.

5.2.11.3.3 High-visibility materials exceeding standard pattern

High-visibility material affixed to protective garments exceeding the standard pattern requirements
illustrated in Figures 1 and 2 shall be permitted to be obscured by components such as, but not limited
to, pockets, storm flaps, and reinforcing patches as long as the minimum high-visibility material
required in 5.2.11.3.5 and 5.2.11.3.6 is not obscured.
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5.2.11.3.4 Standard pattern for garments covering the upper torso including arms

The configuration for high-visibility materials on garments covering the upper torso including the arms
shall be as illustrated in Figure 1. The standard pattern of high-visibility material for the garments
covering the upper torso including the arms shall have one circumferential band of high-visibility
material or a staggered 360-degree visibility pattern meeting or exceeding the surface areas of a
continuous circumferential band around the bottom of the jacket. The lower edge of the circumferential
band on the lower part of the jacket shall be within 25 mm of the jacket hem'’s highest point. The front
of the jacket shall also have at least one horizontal band of high-visibility material at the chest level. No
vertical strips of high-visibility material shall be permitted on the front of the jacket.

The | flity material
perpendicular to the bottom band with one strip located on both the left and right sides of the back of the
jackdt or a minimum of one horizontal band of high-visibility material at the chest/shoulder plade level.

The minimum high-visibility material configuration for each sleeve, between the.wrist and| elbow area,
shalll be one circumferential band or a staggered 360-degree visibility patterfi meeting qr exceeding
the surface area of a continuous circumferential band. Where trim on the garment covering the upper
torsq including the arms intersects a zipper, a maximum gap in the trim ¢f 25 mm shall be permitted.

OR

I
I

(@) (b)

Front view

OR

i
1

(e (d)

Back view - horizontal

OR

3
3

(e) (f)
Back view - vertical

NOTE Diagrams (a) and (b) represent alternative placement for the front of the jacket; Diagrams (c), (d), (e),
and (f) represent alternative placement for the back of the jacket.

Figure 1 — Minimum pattern for placement of high-visibility materials on garments covering
the upper torso including the arms
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5.2.11.3.5 Standard pattern for garments covering the lower torso including the legs

The minimum high-visibility material pattern for garments covering the lower torso including the legs
shall consist of one circumferential strip of high-visibility material around each leg at least 50 mm from
the bottom hem in accordance with Figure 2.

Figure 2 -

5.2.12 Add

5.2.12.1 Sl

The ends of]
burning del
wearing of

NOTE1 P

NOTE2 F{

5.2.12.2 N¢

Protective j
in height at

thermal req
be assessed

NOTE Fq

6 Sampl

6.1 Samp

- Minimum pattern for placement of high-visibility materials on garments cover

ling, pre-freatment and conditioning

A
==

the lower torso including the legs (front and back)

itional requirements

peve ends and wrist protection

the sleeves shall be designed to protect the wrist and to prevent the entry of watel
ris. They shall not hinder the donning of the garment and shall be compatible wit
rotective gloves. Conformity shall be assessed by visual inspection.

r compatibility, see relevant clauses in ISQ/TS 11999-2.

eck protection

ickets or single outer garments shall have a component assembly collar no less than 7]
iny point, with a closure system. Collar and closure system shall meet at least the flam
nirements specified in Z1) equivalent to the level achieved by the garment. Conformity
by visual inspection!

r compatibility, séerelevant clauses in ISO/TS 11999-2.

ling

ing

rand
h the

Ichhasers need to consider specifying wristlets with a thumb hole or loop for wearer’s thub in
order to assufre protection when arms are in raised position,

mm
b and
shall

6.1.1 Samples

The number of samples and the size of the specimens of garment materials or garments subjected to
the different test methods shall be in accordance with the respective test standards specified in the
requirements.

Samples for testing shall be taken from the original garment or shall be representative of the
component assembly, exactly as used in the finished garment. Materials not having sufficient surface
area shall be taken in combination with the outer layer to make it possible to take samples with the

dimensions

12

as needed.
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6.1.2 Exposure surface

In all surface tests, the outermost surface of the component assembly shall be exposed, except for flame
spread testing of the innermost lining (see 7.1.1), testing of water vapour resistance (see 7.1.13) when
the innermost surface is exposed.

6.2

Pre-treatment and conditioning

6.2.1 Pre-treatment by laundering or dry cleaning

Inor

erto ensure consistency nftquing pre-treatment hy Immdpring ordry rlpaning isdo

e toremove

conty
NOTH

Unle
wash
proc
to fiy

Unle
only

A lau

6.2.2
Cond
Unle
mini
prioy

Unle
remd

7 1

hminants, finishes, or dressings from the manufacturing process.

Ageing and life expectancy is not to be confused with these pre-treatments.

5s otherwise speicified (see 7.1.1, 7.1.2, 7.1.4 and 7.1.9), material test samples that ar¢
able, shall be laundered in line with the manufacturer’s instructions on'’the basis of s
bsses for five cleaning cycles. If the cleaning method is not specified the samples shall |
e cleaning cycles in accordance with the procedure defined in Table -

Table 1 — Laundering procedure

Wash Procedure Dry procedure

IS0 6330 6N (front load, normal, 60 °C, 1
g/1 ECE detergent in soft water)

F (tumble dry)

5s otherwise indicated (see 7.1.1, 7.1.2, 7.1.4 and“21.9), materials that are labelled as d
shall be dry cleaned five times in accordance;with 1SO 3175-1.

ndry bag shall not be used.

Conditioning
itioning is done to provide uniformly treated materials for test.

5s otherwise specified 4in_the specific test methods, all specimens shall be condit
mum of 24 h by exposure to a temperature of 20 °C + 2 °C and a relative humidity of
to testing.

bs otherwise speeified in the specific methods, all specimens shall be tested within
val from the pré-treatment from the conditioning.

Requirements

7.1

b labelled as
tandardised
be subjected

ry cleanable

ioned for a
65% 5%

5 min after

DI

L
aCTITT al

The following Table 2 provides a summary of requirements for fabric and component assembly tested

unde
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Table 2 — Summary of requirements for fabric and component assembly

Performance category

Applicable subclause

Flame resistance(7.1.1, 7.1.2)

7.1.1 Procedure A Index 3

Intermediate layer not intended for thermal protection
(Index 1)

7.1.2 Procedure B

Heat transfer (flame exposure 7.1.3)

HTI2429s
HTIz4 - HTI12=3s

Heat transfe

I (radiant exposure 7.1.4)

DILITL 1.0,
RITTI)7Z 10S

RHTI24 - RHTI4223s

Residual ten

Woven =450 N

Sile strength (Z.1.5
gth ) Knitted: No requirement

Temp: 180 °C *3 °C

Heat resistance (7.1.6) Shall not melt, drip, separate, or ignite
Shrinkage <5 %
2450 N (woven fabric)

Tensile strength (7.1.7) 2100 kPa (50 cm? test area) (knitted fabric)
>200 kPa (7,3 cm? test area) (knitted fabric)

Tear strength (7.1.8) 225N

Water absorption resistance(7.1.9) <15%

Dimension s

bility(2.1.10) <5 %(wadven fabric)
fability (7.1.
y <5 %(mon-woven fabric or knitted)

liquid chemi

4 chemicals shall achieve >80 % run-off and no penetratjon

ral penetration resistance (7.1.11) to-the innermost surface

Water penet

Fation resistance (7.1.12) 220 kPa

Water vapou

Thermal comfort (7.1.13)

<20 m2 Pa/W

r resistance

Seam streng|

2225 N (woven fabric)
>100 kPa (50 cm? test area) (knitted fabric)
>200 kPa (7,3 cm? test area) (knitted fabric)

th(7.1.14)

Additional g

hrment testing (7.3) (optional) Report results

7.1.1 Flaj

All materia

according to ISO 15

e resistance (surface exposure)

:‘ A‘O“ ‘: ;- " "' ‘O"; F yiw i‘ “' yyiesy '-‘ U 6-2-1
025, procedure A and they shall achieve flame spread index 3 of ISO 14116:

2015,

Table 3. Results shall be evaluated when the specimens are on the test frame.

14
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Table 3 — Requirements for limited flame spread index 3

Properties Requirement

No specimen shall permit any part of the lowest boundary of any flame to reach the upper or
either vertical edge.

Flame spread

Flaming debris |No specimen shall give flaming or molten debris.

No specimen shall give hole formation of 5 mm or greater in any direction, except for an in-
terlining that is used for specific protection other than flame protection.

Hole formation
e.g. moisture management component.

Afterglow time shall be <2 s.

Aftefglow A glowing inside the charred area is defined in ISO 15025 as afterglow without'cgmbustion
and, for the purpose of this clause, shall not be regarded as afterglow

Afterflame Afterflame time shall be <2 s.

For ¢ach component assembly, 3 specimens in machine direction and 3 specimens in crgss direction
shalllbe tested. The component assembly of the outer garment shall be testedby applying the test flame
to thle surface of the outer material. In this case the number of test speCiimens have to bg duplicated.
If the levels of protection are achieved by clothing assemblies which ar@separate garments, the outer
surfdce. For main seams, 3 specimens seam shall be tested and they shall not open. Spe¢imens shall
be oriented with the seam running up the centre line of the test specimen so that the burner flame
impinges directly upon the seam.

If the clothing assembly incorporates wristlet materials (as parts of the sleeves or legs of the garment)
thes¢ shall be tested separately applying the flame to the outer surface of the wristlet mateyial and they
shalljachieve flame spread index 3 of ISO 14116:2015;TFable 3.

Interllining layers, not intended to provide thermal protection and situated between two thermal
protective layers meeting Index 3 (Table 3), shallat least meet the requirements of Index 1 (Table 4).

Table 4 — Intermediate layernot intended for thermal protection (Index 1))

Prjoperties Requirements

No specimen shall permit any part of the lowest boundary of any flame or hole to feach the

Flanje spread upper or either(vértical edge.

Flanjing debris |No specimen shall give flaming or molten debris.
Afterglawstime shall be <2 s.

Afterglow A glewiing inside the charred area is defined in ISO 15025 as afterglow without combustion
andjfor the purpose of this clause, shall not be regarded as afterglow

NOTH Such intermediate layers are only used for specific protection other than thermal protection, for
examlple protection against liquid penetration and/or wind.

Hardware that is directly exposed or that is covered, e.g. by a flap, when all closure sy§tems in the
firefightersprotective clothingare i thre closed-position, shattbe tested—Threespecimens containing
the hardware shall be used. Each one shall have the vertical dimension specified in ISO 15025 and be
oriented so that the burner flame impinges directly upon the hardware if exposed or upon its storm
flap if covered. If zippers are directly exposed the flame shall impinge on the slider and any plastic
teeth. Specimens containing closure systems shall be oriented so the closure system runs vertically.
Specimens containing hardware shall meet the requirements of Index 3. At least 5 min after the test
closure systems shall be capable of being opened once.

Labels, badges, retro-reflective materials, etc.,, which are applied to the outermost surface of the
garment, shall be tested only after pre-treatment according to 6.2.1 in combination with the outer layer
to make it possible to take samples with the dimensions as indicated in ISO 15025, procedure A. Three
specimens containing the item shall be tested. The items shall be oriented with the longer dimensions
running up the centreline of the test specimen so that the burner flame impinges directly upon the
centre of the item. The combination consisting of the item and the outermost layer of the garment shall
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meet the requirements of Index 3 (Table 3). This requirement is not applicable for sewn in labels with a
surface area of less than 10 cm?2.

7.1.2 Flame resistance (Edge ignition)

The flame spread test shall also be carried out in accordance with procedure B of ISO 15025, edge
ignition on a hemmed fabric specimen before and after the pre-treatment specified in 6.2.1 using the
edge application procedure and a flame application time of 10 s. The following requirements shall be
satisfied:

a) no specimen shall produce molten or flaming debris;

b) the mean value of the afterflame time shall be less than 2 s;

c) any aftgrglow shall not spread from the carbonized area to the undamaged area after the-cesspation
of flaming;

d) the megn char length shall be less than 100 mm, if measured as specified in*ISO 15025:2016,
Annex (. The hemmed fabric specimen shall be prepared in the same ntanner as used in the
construlction of the clothing.

Retroreflecfive and fluorescent materials shall be fixed with the bottom edge unstitched to the fabric
specimen.

Interlining lpyers or membrane not intended to provide thermal protection and situated between two
thermal proftective layers do not need to conform to the performiance requirements given in 7.1.2 d).

NOTE Sych intermediate layers are only used for specific protection other than thermal protectiop, for
example proflection against liquid penetration and/or wind.

7.1.3 Heat transfer (flame exposure)

The component assembly or multilayer clothing‘assembly when tested in accordance with I1SO 9151
after the pr¢-treatment specified in 6.2.1 shalljgive the following:

— amean heat transmission index (HTL)\of HTI242 9;

— amean |HTIz4 - HTI2) = 3.

7.1.4 Hedt transfer (radiant-exposure)

The comporlent assembly)or'multilayer clothing assembly when tested in accordance with method B of
ISO 6942 atfa heat flux'density of 40 kW/m?2, before and after the pre-treatment specified in 6.2.1 [shall
give the follpwing:

— amean RHTIz4 =10 s;

— amean (RATIzz - RATI2) = 3 5.

7.1.5 Residual strength of material when exposed to radiant heat

Three specimens in the machine direction and three in the cross direction of the outer material shall be
tested in accordance with ISO 13934-1 for woven texiles, or ISO 1421, Method 1 for coated textiles, after
pre-treatment of the complete assembly or multi-layer clothing assembly by ISO 6942, Method A, at a
heat flux density of 10 kW/m2. Each specimen shall have a tensile strength 2450 N. The testing does not
apply to knitted fabrics.

The sample used after exposure at 10 kW/m2 according to ISO 6942 shall be stripped in order to obtain
a 50 mm width. This width shall contain the exposed surface.
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7.1.6 Heat resistance

Each layer of the component assembly including closure systems and other materials which are
intended to be worn next to the skin when tested in accordance with ISO 17493 at 180 °C +5/-0 °C, pre-
treated as specified in 6.2.1, shall not melt, drip, separate, ignite, or shrink more than 5 %.

Shrinkage shall not be measured for materials or components that are smaller than the required
specimen dimensions specified in ISO 17493.

The following requirements shall also apply.

a) The outer shell and collar lining shall not char.

®

b) Moisture management component seams shall also be tested and shall not drip or_ignit

c) (lothing hardware and closure systems shall be tested and shall not ignite ,'and shall remain
functional.

NOTE1 Hardware penetrating the outer material shall not be exposed on the innermost spyirface of the
component assembly (see 5.2.7).

NOTH 2  Other materials may include labels, badges, etc.

7.1.7] Tensile strength

The puter material when tested in accordance with ISO, 13934-1 (woven fabric) shall giv¢ a breaking
load n both machine and cross direction 2450 N.

Wheh tested in accordance with 1SO 13938-1 or ISO 13938-2, knitted outer materials ghall have a
minimum burst strength of 100 kPa, when using;50 cm? test area, or of 200 kPa, when u$ing 7,3 cm?
test grea.

7.1.8 Tear strength

The puter material when tested in aecordance with ISO 13937-2 shall give a tear strergth in both
machine and cross direction =25 N,

7.1.9 Water absorption resistance

The puter material andZ¢ollar lining fabrics when tested in accordance with Annex B, poth before
and after pre-treatmént by laundering or dry cleaning as specified in 6.2.1 shall have a pgrcent water
absolption (PWAJof< 15 %.

7.1.10 Dimensional Stability

The materials of the outer garment assembly when tested in accordance with ISO 5077 using the
clear ing pre-treatment cppr‘ifipr‘] in621shall give a dimensional r‘hangp in both the machihe and cross

machine directions <5% for woven materials, and <5% for knitted or non-woven materials.

The combination of materials in a component assembly shall be prepared so that the layers of material
are sewn together around all four sides of the test specimen.

If the result is more than the allowed dimensional change value, two further specimens shall be tested
and the evaluation shall be based on the average of the three results.

Dimensional change shall be measured after the specimen has been placed on a plane surface and has
been uncreased and flattened by hand as far as possible without any stretching of the test specimen.
In case that the test specimen consists of several layers sewn together and that differential shrinkage
between the layers is observed, such sewing shall not be removed in order to achieve eventual further
flattening of the test specimen. The lateral distance between opposite marks of the test specimen
shall be measured and compared to the original lateral distance between opposite edges, and the
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percentage versus the original lateral distance shall be calculated. This percentage shall be reported as
dimensional change.

The test on performance of the component assembly shall not be performed if each single layer of the
assembly meets individually the dimensional change requirements.

7.1.11 Liquid-chemical penetration resistance

The component assembly or multilayer clothing assembly when tested in accordance with ISO 6530 using:

dium hydroxide (NaOH) at 20 °C £ 2 °C;

a) 40%so
b) 36 % hy
c) 37 %su
d) o-xylen

and shall ac

All tests sha

7.1.12 Water penetration resistance

The layer nd
[SO 811 usir

7.1.13 Thermal comfort: Water vapour resistance

The therma
shall confor

Materials fo
with heat re
requiremen

NOTE M
materials wif
may adversel

Water vapo

drochloric acid (HCI) at 20 °C + 2 °C;

Ifuric acid (H2S04) at 20 °C + 2 °C;

£ 100 % at 20 °C + 2 °C;

hieve > 80 % run-off and no penetration to the innermost surface.

Il be carried out with a pouring time of 10 s + 1 s and at a temperattre of 20 °C + 2 °C.

t including seams providing the resistance of water entry, when tested in accordance
g arate of increase in pressure of (0,98 + 0,05) kPa/minshall achieve a pressure of 220

comfort performance of the component assemblies used in firefighter protective clo
n to the requirements for the performance levels specified in Table 5.

I special purpose such as reinforcement materials for shoulder pads, knee pads, or matg
flective surface or reflective tapés+or visibility do not need to conform to the perform
[ given in Table 5.

Table/5 — Thermal comfort performance

Performance Level
<20 m2 Pa/W

Observation

Watérapour resistance

bterial for special purpose, such as reinforcement materials for shoulder pads, knee pag
h heat-reflective surface or liquid-repellent surface or reflective tapes for visibility and/or po
y impacfon actual physiological performance.

ur-resistance shall be tested on the component assembly or multilayer assembli

with
kPa.

thing

rials
ance

is, or
ckets

bS in

accordance

with the modified form of ISO 11092 under non-isothermal conditions and achiev

b the

performance level as specified in the above table.

7.1.14 Seam strength

The main seams of the outer material when tested in accordance with ISO 13935-2 shall give a breaking

load =225 N

When tested in accordance with ISO 13938-1 or ISO 13938-2, knitted outer materials shall have a
minimum burst strength of 100 kPa, when using 50 cm? test area, or of 200 kPa, when using a 7,3 cm?

test area.
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7.2 Photometric requirements of high-visibility retroreflective /combined performance
materials used on garments

Photometric requirements of retroreflective/combined performance materials shall be determined in
accordance with CIE 054.2 following the procedures described in ISO 20471:2013, 7.3. The coefficient of
retroreflection shall be calculated taking into account the width of the retroreflective material.

7.2.1 New materials

The minimum coefficient for new retroreflective/combined performance material shall be in accordance
with Table 6 or 7, as appropriate.

Table 6 — Minimum coefficient of retroreflection in cd/(1x-m2) for separate perfdqrmance

material
. Entrance angle 1 (2 =0)
Observation angle
5° 20° 30° 40°
12 330 290 180 65
20" 250 200 170 60
1° 25 15 12 10
1°30' 10 7 5 4

Table 7 — Minimum coefficient of retroreflection in cd/(1x'm2) for combined performance

material
. Entrance angle 1 (2 =0)
Observation angle

5° 20° 30° 40°

12" 65 50 20 5
20" 25 20 5 1,75

1° 5 4 3 1
1°30 ¢ 1,5 1 1 0,5

NOTH The values for combined performance materials are for any colour.

7.2.1 Performance after exposure

After exposure to.abrasion, flexing, folding at cold temperature, temperature variation, washing, dry
cleanling, and rainfall, according to 7.4 and 7.5 of ISO 20471:2013, the coefficient of retroreflection R' for
sepalate performance retroreflective materials shall exceed 100 cd/(1x:m2) measured at [observation
angl¢ 12 ' and*entrance angle 5 °; the coefficient of retroreflection R' for combined performance material
shalllexeeed 30 cd/(Ix'm?2) measured at observation angle 12 ' and entrance angle 5 °.

Wh 3. s PRy | PRI | B 1 el A CICA ONAT1.9010 41 fficient
e aeternrmmeg e maeirce ot Fattran iraccoraancte witir 7.0 0T 10Uz U7 1.ZzU 1o, tiie Coellicien
C

of retroreflection R’ for combined performance material shall exceed 15 cd/(Ix-m?2).

The coefficient of retroreflection R' for orientation of sensitive material after exposure shall comply
with the same (above) requirements, as appropriate, at one of the two orientations described in
IS0 20471:2013, 7.3 and shall be not less than 75 % of those required values at the other orientation.

NOTE ISO 20471:2013-Rainfall is clause 7.4.5 in the document and calls up Annex C - 7.4.5 Rainfall

Samples shall be tested in accordance with Annex C. If the material is orientation sensitive when dry,
measurements shall be made at the rotation angle which gave the lowest measured performance when dry.
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7.2.3 Colour requirements of high-visibility fluorescent/combined performance materials
used on garments

When determined following the procedures described in ISO 20471:2013, 7.2, the chromaticity of
fluorescent materials shall lie within one of the areas defined in Table 8 and the luminance factor
shall exceed the corresponding minimum in Table 14. The mean luminance factor and chromaticity
of orientation sensitive retroreflective material shall comply with the requirements of Table 8 when
measured at the two rotation angles defined in ISO 20471:2013, 7.3.

Table 8 — Colour requirements for background and combined performance material

— — Chromaticity coordinates — Minimum luminance factoy
— | Colour — — —
— — X —y — fSmin
0,387 0,610
0,356 0,494
Fluorescent yellow 0,70
0,398 0,452
0,460 0,540
0,610 0,390
0,535 0,375
Fluorescent prange-red 0,40
0,570 0,340
0,655 0,345
0,655 0,345
0,570 0,340
Fluorescent fed 0,25
0,595 0,315
0,690 0,310

The colour df the fluorescent and combined performance material shall also be measured after expagsure
to xenon light, in accordance with ISO 20471:2013, 5.2 and shall lie within one of the areas defined in
Table 8, and the luminance factor shall-exceed the corresponding minimum in Table 8. If the cplour
changes from one colour box to another'(Table 8), this shall be mentioned in the instructions for upe.

7.2.4 Heatresistance of high-visibility materials used on garments

Retroreflective, fluorescé€nt,” or combined performance materials shall meet heat resistance
requirements accordingto7.1.6.

7.2.5 Flame spread of high-visibility materials used on garments

The retrorefléetive, fluorescent, and combined performance materials used on garments shall be t¢sted
as specified in 7. 1.1 Materials shall meet all performarce requirements of the corresponding flame test
method, including no hole formation for 7.1.1.

7.3 Additional garment testing (Optional)

If required by user, the complete component assembly or multi-layered clothing assembly may be
optionally tested using an instrumental manikin according to ISO 13506-1 and ISO 13506-2.

This optional test shall use the following exposure duration and conditions: 4 s at heat flux of 84 kW/m?2.
The duration of exposure can be increased based on the risk assessment of the user.
Also additional integrated devices to be used with the protective clothing should be included in this

testing.
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Marking

General marking requirements shall meet the requirements of ISO 13688 in addition to the ones below.

On the label the following information shall be printed

a)
b)

c)

Whe
stan
word

“IN

ALL

7.5
The
The

level
perfy

The

The name, trademark, or other means of identifying the manufacturer.
The manufacturer’s model number.

The size.

& muitifayer clothing assembiies are used t0 achieve the specified performance, |
lard (see 5.2.3), the following shall be declared on the labels of all the garments.iny
ing with the equivalent meaning:

RDER TO ACHIEVE THE CLAIMED LEVEL OF PERFORMANCE FOR THE ELOTHING
LAYERS BEARING THIS LABEL SHALL ALWAYS BE WORN TOGETHER.“

Manufacturers’ information
manufacturer’s information shall be given as specified in ISO 13688.

manufacturer shall provide, as a minimum, the results gof the thermal performance

rmance level.

manufacturer's instructions shall be supplied to:the customer with information writtg

the dfficial language(s) of the state/country of destination.

In ad

For 1
restd

give

The
spla

imm

dition, the following warning notices shalllbe provided:

haterials which need to be re-impregndted after cleaning for the purpose of mainta
ring water repellency and chemicdl-penetration resistance performance, the manufa
the following additional instruction:

the impregnation agents to:-be used and instructions on how to carry out the iy
procedure;

the number of cleaning ¢ycles during which the water repellency and chemical penetratiqg
impregnation remains effective.

3 statement régarding the innocuousness of the re-impregnation of fire-fighters’ clothi

q

]
S

h of chemical or flammable liquids on clothing covered by this document, the wd
pdiately withdraw and remove the garments, which shall then be cleaned or removed f

vels of this
rolved using

ASSEMBLY,

(7.1.3, 7.1.4)

5, Thermal comfort (7.1.13) performance levels and. ah explanation of the meaning of these

in at least in

ning and or

cturer shall

npregnation

nresistance

ng

manufacturer shall include a note in the information to the effect that in the event of an accidental

arer should
rom service.

The manufacturer shall include a note in the information to the effect that dampness, moisture or
wetting inside or outside of the clothing will have an effect on the performance of the clothing covered
by the International standard in comparison to the performance of the same clothing when in a dry
condition.
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Annex A
(informative)

A recommended approach and considerations for performing a

risk assessment

A.1 Gene

Personal pr
closely supe
the operatig

Regardless

as quickly 3
materials af
In order of

a)
b) prevent]

save liv

c) prevent

The role of

ral
btective equipment is only one part of an effective system of firefighter safety. Well t

nal risk.

pf location, the primary goals of firefighting and rescue work are to-eontrol an emerg
s possible and at the same time take steps to minimize eventudl-damage to and lo
d persons.

riority, the objectives of a firefighter at an incident are to:
es and to prevent or minimize injury;
or minimize damage to property;

or minimize damage to the environment.

However, i
PPE shall 4
unacceptab
assessment
performanc

A.2 Gene

The three m

firefighters’ personal protective equipment*(PPE) is not only to protect the firefighte

emergency situations where the’ firefighter is unable to achieve these objectives
so provide sufficient protection to enable the firefighter to escape without rece
e injury. The type of PPE and‘the protection it offers shall be selected on the basis of
specific to PPE use for identifying hazards, evaluating those hazards, and selecting sp
e requirements whichreliminate or reduce these hazards.

ral approach)for conducting a risk assessment

ajor steps-Of the risk assessment process are as follows.

potential preblems and hazards. The following are examples of sources of information that m

ntification: for every aspect of the operation of the fire department or brigade

ined,

r
rvised and properly staffed fire departments are equally essential elements_of minin(:lizing

ency
ss of

, list
hy be

this process:

1) alist of the risks to which members are or may be exposed;

records of previous accidents, illnesses, and injuries, both locally and nationally;

lity and apparatus surveys, inspections, etc.

1) Whatis the level or potential severity of the occurrence?

2) Whatis the potential frequency or likelihood of the occurrence?

3) What are the potential consequences of the occurrence?

a) Risk ir}e
useful i
2)
3) faci
b)
questions.
22

Risk evaluation: evaluate each item listed in the risk identification process using the following
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