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Foreword

This European Standard (EN 137:2006) has bean prepared by Tachnical Committes CENTC 79 "Respiratary
protective devices™. the secratariat of which is held by DIM

This European Standard shall be given the status of 3 national standard, sither by publication of an identical text or
by endorsement, at the latest by May 2007, and conflicting national standards shall be withdrawn at the latest by
May 2007,

This document supersedes EN 137193935,

This document has been prepared under a mandate given o CEN by the European Commissiaon and the European
Free Trads Association. and supports essantial requiremants of EU Diractiva(s).

For relalionship with EU Directive(s), see informative Annex £ZA, which 15 an integral parl of Lhis documentl.

According to thae CEN/CEMELEC Infarmal Raegulations, the national standards crganizations af the tollowing
countries are bound to implemeant this European Standard: Austria, Belgium, Cyprus, Czach Republic, Denmark.
Estonia, Finland, France, Germany, Greece, Hungary, lcelznd, Ireland, ltaly, Latvia, Lithuania, Luxembouwrg, Maltz,

Metherlands., Nomway, Poland, Portugal. Romania, Slavakia, Slowenia, Spain, Sweden, Swiltzerland and United
kingdom.

P
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Introcduction

A givan respiratory protactive device can only ba approved when the individual compaonants satisfy tha
reciuirements of the test specification which may be a complete standard or part of a standard and practcal
performance tests have been carmed out successfully on complete apparatus where specified in the appropriate

standard. |f for a particular reason & complete apparatus is not tested then simulation of the apparatus is permitied
provided the respiratory characteristics and mass distribution are similar to those of the complete apparatus.
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1 Scope
This European standard specifies minimum perfarmance requirements for self-contained cpen-circuit compressed
air breathing apparatus with full face mask us=d as respiratory protective devices, except escape apparatus and

diving apparatus,

Such equipment 15 intEended far use in wark situations where the risk an over lfI-I'E:SSLII"i:E.EIi o af the [JI"-EESLII‘E vESSES
with their valves due to hot environmantal conditions 15 [gw.

Laboratory and practical performance tests are included far the assessment of compliance with the reqguirements.

2 Normative references

The following referenced documents are indispensable for the application of this Eurcpean Standard. For dated
references, only the edition cited applies. For undated references. the latest edition of the referenced document
(including any amendments) applies.

EN 132:1993, Respirafory profactive davices — Dafinitions of torms and pictograms

EM 134:1988, Respiratory proteciive devices — MNommehclaitre af componemnts

EN 136:1998, Rospiratory profoctive dovices — Full face masks — Reguwroments, tosting, marking

Er 144-1, Respiralony protective dewvices — Gas cyiinder valves — FPail 17 Thread comections for fnserT cohnector
EN 144.2 Raspiratory protoctive dovices — Gas eylinder valves — Fart 2: Dutief cannactions

EM 148-3, Respiralony protective devices — Threads for facapiecas — Carf 3r Thread connaction M 45 x 3

EN 482, Protective clothing for firefighters  Performance requirements for profective clothing for firefighting

EN 837-1:1988, Pressure gatuges — Parf 17 Bowdon fuhe pressure geuges — [hmensions, meirology,
raguirarments snd festing

EN 12021, Respiratory protective devices — Compressed afr for bweathinng apparalils

EN 13274-2-2001, Raspiratory proischive devices — Methods of tast — Part 2. Practical performanca fasts

EMN 13274-3, Respiratary proteciive devices — dethads of test — FPart A7 Determination of Greathing resistance
EN 13Z274-4, Kespiraicry proleclive devices — Welhoas of lest — Parl 4: Flame [es]s

EMN 13274-5, Kasplratery protachive devices — Mefhoas of fest — Pard 4 Giimatic conaltions

EN 0020, Efecincal apparalus for poleniially explosive almaospneres — Indnnsic safedy 1"

EN 800792-0, Electrical apparatus for explosive gas almospheres — Pard 0. General requirements (IEC
E007O-2004)

EN G1000-6-2, Eleciromagnetic compaiibility rEMC) — Part 6-2; Genenc standards — hmmanity for industrial
enviranmenis (IEC GTO00-6-2:2005)

a
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3 Terms and definitions

For the purpnses of this document, the termms and definitions given in EN 13213588, the nomenclature given in

EM 13419858 and the fellowing apply.
2.1

rated filling pressure
maximum allowable pressure to which the valved pressure vessel 15 inte nded 1o be hilled

a2
ratecd working pressure
maximum allowatle pressure for which the apparatus is designed

4 Description

This apparamis camprisas valved pressure vessel(s]) and typically body harness, lung gaverned demand valve,
pressure indicstor(s), warning device(s), connecting hoses and tubes and full face mask.

It may include a pressure reducer, pressure reducer relief valve, supplementary air supply, second medium
pressure connector, ambient air bypass device or other companents and parts.

The apparatus funclians by enabling the wearer 1o breathe compressed air on demand. The exhaled air frem the
weaarer then passes withaut re-circulation ta the ambient atmosphere.

5 Classification
Self-contained open-circuit compressed air hreathing apparatus are claszified in types as follows:
— Type 1. apparatus for industrial use;

—  Type Z: apparatus Tor fire fighting.

6 Reguirements

6.1 General

In all tests all test samples shall meet the requirements.

Whearever a test clause is refereneed, all subclauses of the test clause shall apply. unless othenwvise stated.

Where Titted, auxiliary equipment identified in Annexes A and B shall in addition meet the requirements listed in
those annexes.

6.2 Ergonomics

The requirements of this European Standard are intended to take account of the interaction between the wearer,
the self-cantained open-circuit campressed air breathing apparatus, and whera possible the warking enviranment in
which the sell-contained open-circuil compressed air breathing apparalus is likely 1o be used. The device shall
satisty 8.3. 8.9 and 8.10.

6.3 Design

The diameter of pressunsed parts with a pressure greater than 0.5 bar downstream of the shul-aff valueis) shall not
excead 32 mim.
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The design of the apparatus shall be such as to allow its inspection in accordance with the information supplied by
the manuraciurer.

The apparatus shall be sufficiently robust te withstand the rmough Lsage it is likely io receive in service with respect
to its classification.

The apparaus shall be designed so Lhal there are no protruding parls or sharp edges likely lo be caughl on
projections in narrow passages.

The surface of any par of the apparalus likely 10 ba in contact with the waarar ghall be frea from sharp edgas and
bums.

All parts requiring manipulation by the wearer shall be readily accessible and easily distinquishable from ane
another by touch. Al adjustable parts and controls shall be constructed so that their adjustment is not lizble o
accidental altaration duting use.,

The apparatus shall be so designed that the wearer can remove |t and, while still wearing the full face mask,
continue o breathe from the apparatus.

The apparatue =hall be designed to ensure its full function in any orientation.

The main valve{s) of pressure vessels) shall be arranged so that the waarer can operate it (them) while wearing
the apparalus.

If apparatus (of the sama type) are designed for use with diffargnt sizes of prossurg vessals, changing of prassuno
vassels shall be possikle withoul the use of special tools. \Where lhe manufacurer claims the apparalus can be
uscd with a difforent range of pressure vessals then the worst casc(s) shall be idontified and tosted.

Apparatus hitted with more than one pressure vesse| may be fitted with indmvidual valves on each pressure vesseal

It shall not be possible simultanecusly to fit two or more pressure vessels of different rated filling pressures to the
same apparatus,

It shall not be possible to fit an apparatus which is designed to operate with a lower rated working pressure o 3
prassure vessel with a higher rated filling pressure.,

Tesling shall be dane in accardance with 7.3 and 7.71.

The apparatus shall continue to function satisfactonly after being submerged in water, Befare immersian and after
removal from Lhe waler Lhe apparalus shall meel the reguirements of &.21.

Teshng ghall be dana in accardance with 7.8

6.4 Materials

All materials used in the construction shall have adequate resistance 1o deterioration by heat and adeguate
mechanical strength

Testing shall be dane in accordance with 7.3, 7.4 and 7.11 after pre-conditioning according to B.24.

Exposed parts, e, those which may be subjected to impact dunng use of the apparatus shall not be made of
aluminium, magnesium, titanium ar their alloys.

Materials which came into direct contact with the wearar's skin shall not be known 2 be likely o cause iiritation or
ary other adverse effect to health.

Testing shall be dane in accaordance with 7.3 and 7.11.

o
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6.5 Cleaning and disinfecting

All malerial shall be visibly unimpaired afler cleaning and disinfeciion by Ihe agenls and procedures specilied by
the manufacturer,

Tazling shall be done in aceordance with 7.3 and 7.1,

6.6 Mass

The mass of the apparalus as ready for use with Tull Tace mask and Tully charged pressura vessel(s) shall not
cxceed 13 kg

Testing shall be done In accordance with 7.1 and 7.4,
b. 7 Connections

£€.7.1 General

Compenenls of the apparalus shall be readilly separaled lor cleaning, examining and lesting. All demounlable
canngctions shall bo readily connacted and sacured, whera possible by hand. Any means for sgzaling usad shall bo
retained in position when the joints and couplings are disconnected during normal use and maintenance.

Tasting shall ba done in accerdance with 7.3 and 7.11.

£.7.2 Couplings (if fitted)

The apparaius shall be construciad so thal any Wwisting of the hoses and fubes does not affect the it or
periormance of the apparstus, or cause the hoses and or tubes to becoma disconnected. The design of tha
couplings shall be such as to prevent unintentional interruption of the air supply.

Testing shall be done in accordance with 7.3 and 7.11.

£.7.3 Strangth of connections to full face mask, demand valve and hreathing hose (if fitted)

Conneclions of the breathing hase (il fitted] Lo the Tull Tace mask connector and 1o the demand valve or belweean
the full face mask connectar and the demand valva shall withstand a force of 250 N

Testing shall be done in accordance with 7. 8.

€.7.4 Connectlon between apparatus and full face mask

The cannaction between the apparatus and the full face mask may be achieved by a permanant, special ar thread
lype connaclor. [T a thread conneclor is used, either il shall comply wilh the requirements ol one of the [ollowng lwo
Furppean Standarns:

— EN 14841 for breathing apparatus withoul posilive pressurs;

EN 148-3 for breathing apparatus with positive pressure;

ar, Iif any ather thread typa connector is used, it shall not be possible to cannact it with the above mentioned
threads.

The throad according to EN 148-2 shall not be used with the equipment covarad by this European Standard.

If a thread connector in accordance with EN 148-3 is usad then the requiremeants of Annex C shall ba meat, when
testod in accordance with Anncx €.

For standardized threads a thread gauge shall be used (o check dimensions.
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For all equipment cannectors of the full {ace mask s pull test a5 described in 7.12.4.53 and 58 of EN 1361888 shall
be applied and no separation shall occur.

After temperabure pre-conditioning in aceordance with .24 and return to ambient temparature the connectars

between apparatus and full face mask shall be examined and the performance requirements of the threads shall be
satisfied.

Testing shall be dane in accordance with 7.3,

6.7.9 High, medium and low pressure conneclions
High, madium and low pressure conncctians shall nat be interchangaable.

Testing shall be done in accordance with 7.3,

6.8 Full face mask

Type 1 self-contained open-circuit compressed ar breathing apparatus shall have at least a full face mask class 2
according lo EN 136:1538.

Type 2 self-contained apan-circuit compressed air breathing apparaius shall be squipped with a full face mask
class 3 according 1o EN 136:79498

Testing shall be dana In accardance with 7.3,

6.9 Body harness

The bedy hamess shall Ba designed to allow tha user te don and doft the apparatus quickly and easily without
assistance and shall be adjustable. All adjusting devices shall be so construcled thal once adjusted they will not
slip inadvertently.

The body harness shall be constructed such that when tested in practical perferrmance tests the apparatus shall be
wom without avoidable discomiort, the wearer shall show ne undue sign of strain attributahle to wearing the

apparatus. and that the apparaus shall impeds the wearar as little as possible when in 4 crouched position or
when warking in any space with resiricled access ar limiled mavementL

The body hamess shall be considersd satisfactory if during the practical perfermance test it does not slip and
continuas to hold the apparatus securely (o the wearar's bady thraugheut the duration of tesl

Testing shall be dane in accardance with 7.11.

6.10 Practical performance
The complete apparatus shall undergo practical pefaormance tests under realistic conditions. These general tests

serve the purmpose of checking the apparawmus for imperfections that cannat be determined by the tests described
elsewhere in this Eurapean Standard.

If during any activity, by any test subject the test subject fails to finalise the selected activity due o the apparatus
being not fit for the purpose for which it has been designed, the spparstus shall be deemed to have falled.

After completion of the activiies the test subjects are asked to answer the questions in 6.6 of EN 13274-2:2001,
These answers will ba used by the lesl house 1o determing Il the apparalus passes of Talls.

The test houze =shall provide tull detaills of thase parts of the practical peformance tesis which revealed these
imperfactions.

NOTE This will enabla cthar test hausas 1o duplicats the tasta and assass the resuls thersnl.
Testing shall be dane in accordance with 7.4.2and 7.11.

10
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6.11 Resistance to temperature and flammabhility
£.11.1 Temperature performance

E.11.1.1 General

The apparatus shall operate trouble-free aver the temperature range of -30 °C to 60 °C,

Apparalus specilically designed Tor lemperslures beyond lhese irmils shall be lesled and Lhe lemparalure(s) shall
ha marked on the apparatus.

Arparatus shall meet the hreathing resistance requiremeants given in 6.11.1.2 and 6.11.1.3 at the extremeas of the
temperature range given.

£.11.1.2 Breathing resistance at low tamperatures
For breathing apparatus without positive pressure the inhalation resistance shall not exceed 10 mbar.

Far breathing apparatus with positive pressure a positive prassure shall be maintained in the cavity of the mask
adjacenl la the face seal.

The exhalation resistance of all tvpes of apparatus =hall not excesd 10 mbar

Testing shall be done in accordance with 7.4.1 1.
£.11.1.3 Breathing resistance at high temperature

£.11.1.3.1 Apparatus without positive pressura
Far breathing apparatus without positive pressure the inhalation resistance shall not exceed ¥ mbar.
The exhalation resistance shall not excesd 3 mbar.

Testing shall be done in accordance with 7.4.1 .2,

£.11.1.3.2 Apparatus with posttive pressure

For breathing apparatus with pesitive prassure a positive prassure shall ba maintained in the cavity aof the mask
adjiacent to the face seal.

The exhalation resistance shall not exceed 10 mbar.

Testing shall be done in accordance with 7.4.1 .2,

£.11.2 Flammakbility

€.11.2.1 Components

The matemnal o7 the straps and buckles shall not burn or continue 0 ourn for more than s after remowal from the
flame.

Tasting shall be done in accordance with 7.3 and 7.4.1.4,
The breathing hoseds) (leading to full face mask), medium pressure tube(s) and lung governed demand valve shall
prova ta he "sell-extinguishing”, I.e. the matarial shall not ba of highly flammable nature and tha parts shall not

cantinu2 la burn for more than 59 afller removal from the flame.

The componants shall remain leak-tight, fulfil the breathing resistance requiremants and the air supply shall not be
interrupted after the test although they may e daformead.
11
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Testing ghall be done in accordance with 7.4 1.4 and 7.7

6.11.22 Flame engulfment

Type 2 brealhing apparalus shall be subjecied (0 8 lame engulimenl lesl. No allter-llame shall conlinue for more
than 5= Additionally, no component that secures the apparatus to the user's body or that secures the prassure
vescel to the apparatus shall separate or be displacaed o such an extant that would cause the reathing apparatus
to become detached from the wearers bodvy ar to fzil the breathing resistance requirement of 5.21.

Testing shall be dane in accardance with 7.4, 1.4,

6.11.3 Resistance to radlant heat

For typa 2 braathing apparatus the breathing hosa(s) (leading ta tull face mask), medium prassure tube(s) and lung
governed demand valve shall be tested for resistance to radiant heat.

The companents are considered to be resistant to radiant hoat if they remain loak-tight, fulfil the breathing
resistance requirements of &.21 and the air supply shall not be interrupted after a test penod of 20 min alihough
they may be deformed.

Testing shall ba done in accordance with 8.6 of EN 1361998

6.12 Protection against particulate matter

The piece parts of the apparatus supplving comnpressed air shall be reliably protected against padiculate matter
thal imay be conlgined in lhe compressed air.

Testing shall be dane 1n accardance with 7.3

6.15 High and medium pressure parts

Metallic high pressure tubes. valves and couplings shall be tested 1o prove that they are capable of withstanding a
pregssure of 90 % above the maximum filling pressure of the pressure vesse| without damage.

Non-metallic parts shall be tested ta prove that they are capable of withstanding a pressure of twice thae maximum
filling presaure of the pressure vessel without damage.

All medium pressure parts downstream of the pressure reducer shall he capable aof withstanding twice their
maximum attainable working pressure without damage.

Testing ghall be dore in accordance with 7.1 and 7.3

6.14 Pressure vessel(s)

The pressurs vessel{s} shall be designed in accordance with national requlations.

Any prassuUre vassel autlat connection shall comply with EN 144-1,

Testing ehall be done in accardance with 7.3,

6.15 Pressure vessal valva(s)
The prassure vassel valve(g] shall comply with EN 144-1 and EN 144-2.

The inlet and outlat connactions on the pressure vassel valva(s) shall comply with tha raquiraments given in
EN 144-1 Tor the thread connection Tor the inlel connection and EN 144-2 for the outlet connection.

The prassure vessal valvelsh shall ba protected against blockags and transmission of particulata matter that may
be contained In the comprassed air.

12
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The valve(s] shall be so designed that the valve spindle cannot be completely unscrewed from the assembly during
narmal operation.

I he valve(s) shall be designed or 8o Incated that it cannat be closed inadvertently.

Tesling shall be done in accordance with 7.3 and 7,11,

6.16 Pressure reducer

E16.1 Ganaral

If the apparatus is desigred with a pressure reducer, any adjustable medium pressure stage shall ba reliably
seturcd aganst accidental alteration and adegqualtcly scaled so that any unauthanscd adjustment can be doteeted.

A pressure reducer relilef valve shall e provided If the down stream parts of the agparatus cannot withstand the full
FrEssuUns vasse| ArESSUre.

Testing shall be done in accordance with 7. 3.

E£.16.2 Apparatus with a pressure reducer relief valve

The prassure reducer relief valve shall be designed ko pass an air flow of 400 Fmin 3t 3 medium pressure not
exceeding 30 bar.

With the pressure recucear relief valve activated the inhalation and exhalrstion breathing resistencea shall not excesd

29 mbar.

Testing shall be dene in accordance with /.51 and 7.5.2.

£.16.3 Apparatus without a pressura reducer raliaf valva

Where 2 pressure reducer relief valve is not provided the inhalation and axhalation breathing resistance shall not
cxceed 25 mbar.

Testing shall be done in accordance with 7.5.1 and 7.5.3.
©.17 Pressure indicator and tube

£.17.1 Ganeral

The informalion given by the pressure indicalor and lhe warning device (see § 18.1) shall be complemeantary in
ovary case.

MOTE Whatowor icchnology is uscd the dovices should bo dosigned in ordor to avoid a common modc fault unlzss failus
mode is fall to salke.

The apparatus shall be equipped with 7 reliable pressure indicator which will read the pressure in the pressure
vassal(s) on opening the valve(s) to ensure thal the individual or equilibrated pressure is measured respectively.

The pressure indicator shall be positioned o enable the pressure to be read conveniently by the wearer.

The pressure indicaior tube shall be sufficientty robust ©@ withstand rougn usage which 1t s likely o recejve in
sarvice wilth respect 1o 11s classilicalon. Where the lube s proleciad by s cover the enclosed space shall be vented
to the atmosphare.

Tesling shall be done in accordance with 7.3 and 7.11.

The pressure Indicatar shall be resistant to water and shall withstand immarsion in watcr at a dopth of 1 m for 24 h.
After the test no water shall be visible in the device.

13
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The pressure indicator shall be graduated from the zero mark up to a3 value of at least 50 bar above the maximum
filling pressure of the pressura vessel,

The pressure indicator shall have accuracy class 1.6 as defined in Clause 6 of EN 837-1:19596.
It shall ke possible to read the gauge marking in poor light,
The design of the gauge shall enable he wearer W eslimale Lhe pressure W within 10 bar,

When pressure indicator and connecting hose are removed from the apparatus then the flow shall not exceed
28 rmin al 200 ber.

Testing shall be dans in accordance with 7.1 and 7.3.

6.17.2 Pressure indicator of the pointer type
The pressurs indicator shall be provided with 3 blow out releases which protects the wearer against injuries.
The gauge windaw shall be made of & material being non-splintering when breaking.

Testing ghall be done In accordance with 7.3,

6.17.3 Pressure indicatar of the tactile type
Theindicalor shall be secured againsl accidental blow oul.

Tosting ghall be dane in aceordance with 7.3,

6.17.4 Elecironic pressure indicator

Il the pressure indicalor & aquipped with an electrical energy saurce il shall comply with the class EEX ia lIC T4, or
for mining industry EEx ia |, in accordance with EN 50020 and EN 60075-0 respactivoly.

Testing shall be dane in accordance with EN 50020 and EM 60078-0.

Testing shall additionally ba dana at -3¢ “C and 60 °C in accordanca with EN 50020 and EN 600782-0,

The measuremant accuraey shall be maintsined when [esling the device on aleciramagnedic compaltibility in
accordance with EN 61000-6-2.

Testing shall be dane in accardance with EN 61000-6-2.

6.18 Wamning device

6.18.1 General

The infarmation given by lhe warning device and lhe pressure indicalor (s2e 6.17.1) shall be complementary in
ouary case.

NOTE Whatever technclogy is used the devices should be desighed in order to avoid & cemmen mode fault unle=s failura
made s fail o safe.

The apparatus shall have a suitable waming device that oporates when the pressure vesscl pressure drops to a
predetermined level o wam the wearer,

The waming device shall either be activated automatically when the pressure vesszel valve(s) is [are) opened or If
manually aclivated it shall not he possible to usae the apparatus before the davica is activaled.

The warming device shall aelivale 8l a pressure al (55 £ 9) bar or gl such higher pressure gs will ensure 1hal al
least 200 | of air remain within the pressura vessel.
14
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If there is an sudible waming device the sound pressure level shall be st least 80 dB{A) measured at the ear
nearest 1o the device.

T he signal may be cantinuous or intermittent. YWhen activated, the duration af the warning at 88 d&{A} shall be at
laast 15 s for a continuous signal and 60 5 for an intermittent signal and thereafter shall continue te sound down @
10 bar.

In case of an intemittent warning device the peak sound pressure level shall be at least 30 dBlA).

The frequency randgé shall be hetweean 2 000 Hz and 4 000 Hz

After response of the warning device the wearer shall be able © continua breathing without difficulty.

Tasling shall be done in accordance wilh 7.3 and 7.6

€.18.2 Pneumaltic warning device

The air Iess that might be caused by the waming signal shall not exceed an average of 5 I/min from responsa of
signal to a8 pressure of 10 bar.

The warning device shall cantinue o cperate in & temperature range of 0 “C 2 10 °C al & relative humidity of 30 Y.

Tesling shall be done in accordance wilth #.1 and 7.E.

€.18.3 Electronic warning device

Warning devices which operate electrically shall comply with the class EEx 1a [IC T4, or for mining industry EEx (a |
in accordance with EN 50020 and EN 6007%-0 respectively.

Testing shall be done In accordance with EN Q0020 and EN BOU72-0,
Testing shall addiionally be done at =30 °C and 60 “C in accordance with EN 50020 and EN 6007S-0.

The requirenients of ©.16.1 shall be maintained when testing the device on electromagnetic compatibility in
accordance with EN 61000-5-2.

Tasting shall ba done in accordance with 7.6 and EM §1000-6-2.
6.19 Flexible hoses and tubes

€.19.1 Rssistance to collapse of breathing hosa

The air flow shall not be reduced by more than 10 % al the specified test air flow rate. There shall be no visible
distortion 5 min afler complation of the 1ast.

Tasting shall be done in accordance with ¢, 10,

£.19.2 Medium pressure connecting tube

Tubes to the demand valve {connections included) shall withstand for 1% min twice the operating pressure of the
pressure reducer relief valve or at least 30 bar whichever is the higher.

Testing shall be done in accordance with 7.1 and 7.3
6 20 Lung governed demand valve

6.20.1 General

The braathable air supply shall be sufficient for a sinusoidal flow of 40 x 2 5 [!min at all pressure vessel pressuras
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abowe 20 bar gnd ol 25 2 2 I'min 4l a pressure vessel pressure of 10 bar,
Testing shall be done in accordance with 7.1 and 7.12.1.
6.20.2 Apparatus without positive prassurs

The negative pressure for opening the lung governed demand valve shall be between 0.2 mbar and 3.5 mbar when
tasted Using a continuous flow of 10 min from maximum filing pressura to 10 bar.

A zell-opening of the demand valve al negative pressures ol less than 0.5 mbar shall nal ocour.

Testing shall be done in accardance with 7.1 and 7.3.

6.20.3 Apparatus with positive pressure

The lung governed demand valve Tor posilive pressure apparatus shall be Nitted with a manual or an automatic
change-over switch,

Tesling shall be dane in accardance wilh 7.3

6.20.4 Supplementary air supply

Apparatus without positive prassure shall be pravided with a manually operated means of praviding a supphy of air
al a Now rate of at least &0 Pmin at all pressure vessel pressures above 50 bar.

Apparatus with positive prassure may be providod with such a device,

Testing ghall be done in accardance with 7.1 and 7.3.

6.21 Breathing resistance
6.21.17 Inhalation resistance

6.21.1.1 Apparatus without positive pressure

The inhalation rezistance ot an apparatus without tull face mask fited shall nat exceed 4,5 mbar at all pressure
vessel pressures from maximum filling pressure to 10 bar, when tested at 25 x 2 min.

Where a lung governed demand valve is attached ta a full face mask the negative pressure shall nat exceesd
7T mbar.

The inhalation resistance of an apparatus without full face mask fitted shall not excead 10 mbar at all pressure
vassel pressures from maxirnum filing pressure to 20 bar, when tested at 40 x 2,5 [/min.

Testing shall be dane in accordance with 7.12.1.1.

65.21.1.2 Apparatus with positive pressure

The apparalus shall be designed such thal pasilive pressure is maintained in the cavily of lhe mask adjacent 1o the
face seal The pressure shall be positive bul nol exceed & mbar,

Al 8 snusaidal Now of 40 x 2.5 I'mn s regquiregment shall be mel al all pressure vesse| pressures ghove 20 bar
and at a sinusoidal flow of 25 x 2 [fmin the requirement shall be met down to a pressure wessel pressure of 10 bar.

Testing shall be done in accordance with 7.12.1.2.
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6.21.2 Exhzlation resistance

6.21.2.1 {General

This requirement applies only 1o apparalus with incarporaled Tull face mask.

£.21.2.2 Apparatus without positive pressure

The exhalation resistance shall not exceed 3.0 mbar,

Testing shall be done in accordance with 7.12.2 1.

€.21.2.3 Apparatus with positive pressure

The exhalalion resiglance shall nol exceed & mbar al 8 continueus Mow of 10 Fmin, 7 mbar &l 2 sinusaidal Now of
25 x 2 1'min and 10 mbar at a2 sinusoidal flow of 40 x 2.5 [fmin.

Tasting shall he done in accordance with 7,122 2.

b 22 Static pressure

Far apparatus with positive pressure, the static pressure in the mask cavity under canditians of equilibrium shall not
exceed 5 mbar.

Testing shall be done In accordance with 7,1 and 7.3,

6.23 Leak-tightness

£.23.1 General
The assembled apparatus shall satishy the following requirements for leak-tightness, at both low and high

prassuras. Any loakaga of tha full face mask [if fitad) at the dummy heoad is prevanted by soaling the facopiace to
the dummy head.

MOTE These tests ara ot inlended to simulate faee fit testing.
6.23.2 Low pressure

The gssembled apparatus without full face mask fitted shall be tested for leak-lightness at 2 negative and a positive
pressure of £ 5 mbar. After the pressure has stabilised the pressurs change shall not be greater than 0,3 mbar 1n
1 min.

Teasting shall be done in accordance with 7.7.1 .
€.23.3 High pressure

6.23.31 Apparatus without positive pressura
When t1ested in aceordance with 7.7.2, the pressura change shall not be greater than 10 barin 1 min.

Tasting shall b done in accerdance with 7.7.2.

6.23.3.¢2 Apparatus with positive pressure
When tested inaccordance with 7.7.2, the pressure change shall nat exceed 20 bar in 1 min.

Testing shall be done in accordance with 7. 7.2.
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6.24 Pre-conditioning

The apparalus shall undergo (he lallowing pre-conditioning cycle in accordance wilh EN 13274-3.
al {70 +3) "Cldry atmasphara/{72 + 3) h;

bl (70 £ 3) "Chwet atmosphereX72 1 3) h;

ch (=30 £ 3) “Cidry atmosphera/{i2d £ 1) h.

WARNING The pressure vessels shall be charged 1¢ not more than 460 % of filling pressure during
conditioning,

Testing shall be done in accordance with 7.3,

i Testing

7.1 General

If o special measuring devices or measuring methods are specified comnionly used methods and devices should
be apphed.

Before performing tests invalving human subjects account should be taken af anv national regulations conceming
the medical hislory, examinalion ar suparvision al lhe (esl subjscls.

Pasitive praessure apparatus shall be tasted as complete apparatus including tha full face mask as supplied by the
applicant.

If not athorwisc spocificd, two apparatus shall bo tostad.

7.2 Nominal values and tolerances

Urless othorwise specifiod the values stated in this Eurgpean Standard are axpressad as nominal valuas. Excapt
for temperature limits, values which are not stated as maxima or minima shall be subject to & tWlerance of £ &6 "G,
Urless ctherwise specified the ambient temperature for testing shall be from 16 'C to 32 "C and the temperature
lirnits shall be subject to an accuracy of £ 1 *C.

7.3 Visual inspaction

The visual inspection shall ke made by the test house prior to Rboratory or practical perfomance tests. This may
enlail @ cerlain amounl ol dismanlling in accordance wilth the manulaclurer's instruclions for manlenance. The
visual inspection shall include the assessment of the device marking and information supplied by the manufacturer
and any safety data shests (If applicable) or declarations relevant to the materials used in 18 consrustion.

7.4 Resistance to temperature and flammability
7.41 Laberatory tesis with a breathing machine

7.4.1.1 Tests at low temperature

The apparatus including tho pressurg vessclis) and full face mask shall be cooled in an ambicnt temperaturg of
(30 £3)"Ciorid £ 1) n.

In the case of wrapped composilg pressure vessels the timea shall be al least 12 he

subsequently, the apparatus shall be connected to a kreathing machine placed outsile the cooling systam and
shall be lesled in accordance wilh EN 13274-3, melhod 2, selling E. The brealhing maching shall then be operaled

until the comprassed air supply is exhausted {20 bar).
18
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The test shall be repasted with the same cooled apparatus after having replaced the empty pressure vessel(s) by a
fully charged pressure vessel(s) previously stored st room fempearature,

7.4.1.2  Tests at high temperaturs

The apparatus including pressure vesselis) (filling pressure: 1K) bar] and a full face mask is stored in a chamber at
2 tlemperature of (60 £ 3) "C and a relative humidity of not more than 80 % for{L £ 11 n.

In the case of wrapped composite pressure vessels the tme shall be At least 12 h

The apparatus without positive pressure shall be tested in accardance with EN 13274-3, method 2, setting E until
the compressad air supply is cxhausted (20 bar).

The apparatus with positive pressure shall be ested in accordance with EM 13274-3, methed 2, setting H until the
compressad air supply is exhausted (20 bar).

74.1.3  Flame engulment

7.4.1.31 Genaral

The spparatus, mountec on & manikin, is pre-haated in an oven then engulfed in flame and subsequently subjected

te a drop test. During the whale test, the apparatus is connected to a machine which simulates breathing. Details of
the related lest eguipment, the burmer and the manikin are aiven in Figares 3, 4 and 5 The manikin shall wear 3
firg fighters jacket according ta EN 465 during the tasting. The complete protective covering shall be discarded and
shall not be used after three flame exposures of the flame and heat test, During this test no helmet shall be fitted w
the manikin's head. One apparatus shall be tesled.

4132 Frocedura

The complele apparatus shall be mountad on the lest manikin 1o simulate the narmal weanng position. The
breathing machine shall be set to operate At a rate of 25 cycles/imin and 2 I'stroke. The apparatus mounted on the

test manikin shall be placed in the oven which has been pre-heated o (20 £ 5} “"C., After the oven door 18 closed
and the temperature recovers to (290 £ 5) °C, the test exposure time of (15 2 1) min shsll begin. The test oven

recovery time shall not excaed 1 min. At the completicn of the (15 % 1) min exposure, the apparatus mounted on
lhe [est manikin shall be moved oul of (he aven and inlo [he cenlre of the burner array.

The complete apparatus shall then ke 2xposed 0 direct flame contact for 105, The flame tempersture at a
distance of 250 mm fram the burear Llip shall be (850 + 50) "C. The exposura shall begin at (30 + 53 5 aller remaval

ol the apparatus from tha test oven. The apparatus shall be observad for any aflerflame and the aftar-flama
duration shall be recorded to determine pass or fail as specified in 8.11.2.2.

120 £ 5] s after uunjpleting the directly flame exposure, the test manikin with the apparatus maounted on the manikin
shall ba raised ko lI:’:EJ ,.';:l mm and dropped frealy. Tha apparatus shall than be abservad to detemmine pass/tall as
specified n6.11 2.2,

The breathing resistance during the entire test shall be recorded. Any pressure spike exceeding the limits specified
in 6.21 caused by the impact of the drop test and measured within 3 cycles of the braathing machine aftar the
gpparalus is dropped shall be disregarded.

74.1.33 Testrig

The general design of the test rig g free of raguiremeants but the following recommendations @nsure homadgeneous
results.

7.4.1.3.31 Pre-heating oven

The pre-heating oven shall be designed 0 receive the manikin eguipped with the device and to maintain a
homogeneous temperature around it This can be achieved by circulating air heating. The power hag to be
determinad such that the re-heating time does not exceed 1 min ta be in the range of the reguirement.
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7.41.3.3.2 Burners

The flame engulfment is achieved by means of & two burner array at the front and the back of the manikin. Each
bumer array is made by 4 rows of linear burners spaced 1830 mm apart fram one anather. The length of each

bumer is 900 mm. Details of the burmer are given in Figure 4 and ¢an be abtained from the sacretariat of
CEN/TC 78,

7.41.333 Gas mixture

Each burngr amray 1S supplied with a gas mixture of at least 22,2 VOl-" Oof prapane and amegient ar injected at a
pressure of 1.5 har through a jet siza of 4.5 mm and additionally mixed with compressed air at 5 bar through a jet

SiZze of B mm,

Gas mixture and compressed air shall be set in dynamic candiions.

7.41.334 Flame conditions

All the burners in both arrays shall be ignited simulianecusly and stopped simulianeously.,

7.4.1.3 3.5 Transport trolley and drop device
The trolley 15 used:
— firsl o move, manually or aulomaucally, the sample in (est from the oven o the engulfiment part.

seoondly, following the flamas engulfment test, to raise and to drop the devica in test

7414 Flammability

The matenal of the straps and of the buckles shall be tested in accordance with EN 13274-4, methaod 2.

The breathing hose(s] medium pressure tube(=) and the lung governed demand valve shall be tested in
accordance with EN 13274-4, method 1.

7.4.2 Practical perfarmance tast
7.4.2.1 Test at low temperature

74211 Preparation of apparatus tc be tested

Two sets of apparatus, as ready for use, shall be cooled at a remperature of (-30 + 3) °C for & period of (4 + 1) h

7.4.2.1.2 Testprocedure

Two warmly clothed subjects shall don the caaled apparatus in a cold chamber and perform wark at an ambient
tempearature of [-15 + 3} °C. The last shall be continunug withaut removal af the apparalus over a pariad of 30 min

or at least until the waming device starts o opeorata.

The lesl shall be conducted aceording to aclivity 17 of EN 13274-2 with the exceplion thal the apparatus shall be
donnad in the cold chamber at zn ambient tamperature of (-15+3) °C.

At the end of the tesr, the resistance to breathing shall be measured at room @mMperature according © 7.12 o

determine whether there is any abstruction and the apparatus shall be axamined for malfunction due o the low
temperaiure,
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7.4.2.2 Test at low temperature after storage at room temperature

74.2.21 Preparztion of apparatus to be tested

Two sels of apparalus, as ready for use, shall be slored al room lemperalure {rom 16 “C o 32 “C) lor 8 peried of
4 +1)h

7.4.2.22 Test precedure
Two warmly clothed subjects shall don the apparatus at room femperaturz (from 16 "C to 32 "C) end enter a cold

chambear (-6 + 2] "C. The same test program as that described in 7.4.2.1.2 shall be camied out far a periaod of
30 min or at least untll the waming device starts 1o aperale.

7.5 Pressure reducer

7.5.1 General

The apparatus including full face mask is connected ta a breathing machine by a suitable connector. Apparatus
shall he fited ta & dummy head. The hreathing machine is adjusted to 25 cycles/min and 2 /stroke (see Figure 1).

7.9.2 Apparatus with & pressure reducer relief valve
With the breathing maching nat operating, a suitable flow measuring deviee 18 eonnected to the outlet of the relicf

valve and air s supplied to the medium prassure side of the pressure reducer. The air supply pressure s gradually
increasad until a flow of 400 imin passes through the relief valve. Whilst under these conditions the breathing

machine is staned and the Preathing resistance s measured at the approprate pressure sample peint,

7.9.3 Apparatus without a pressure reducer relief valve

The ocutlet of the demand valve s connected to 3 suitable flow mesasuring device. Air is supplied to the medium
pressure side of the pressure reducer and the air supply pressure is gradually increased. The medium pressure
required to create a continuous flow af 400 imin through the demand valve 1s recorded.

Lndar these canditions a breathing machine test is cenducted an the complele apparatus including the full face
mask and the breathing resislance is measured al the appropriale pressure sample poinl

7 6 Warning davice

The perflonmance ol the warnmng device s measured during a brealhing machine lesl al 23 cyclesinin x 2 islroke.
Ta tast the waming davice at tamperatures batween 0 “C and 10 ¥C air shall he passed through the apparatus in a
climatic test chamber using a breathing machine {adjusted to 26 cyclesimin x 2 KFstroke) outside the climatic

chambeor at rocm temperature.

During the tast the envircnment of the apparatus shall have a temperature of (3 2 1)°C and a relative humidity of
= 90 %,

Every & min water shall be sprayed on for 2 5 Uusing a spray gun {information may be obtained from the secretariat
ol CEN/TC 78] direclad al the warming device lrom a dislance of 200 mirn.

7.7 Leak-tighthess

7.7.1 Low pressure test

The apparatus is tested with the pressure vessel(z) closed and with the demand valve connected to a device which
will create a negative and a positive pressure of 7,5 mbar and also 1o a manometer.

MOTE |t MRAY he necessary Lo saal the wnming davica -:Iurin-g e nagHLiuﬂ pressuna lask
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7.7.2 High pressure test

The apparalus including the fully charged pressure vessel(s) shall be assembled according o the manulacturers
instructinons.

The pressure wessel valve 15 opened and when the apparatus is completely pressurised the pressure wesse|
valva(s) is {ara] closed and Lhe pressure drop 1S measured by observing the high pressure gauge of the apparalus.

When lesting positive pressure apparatus the full face mask seal shall be completely sealed using a dummy head
or similar.

Aftar the pressure vessal valve has boean opened the positive pressure device is actuated.

7.0 Water immersion

The dummy head is connacted to a breathing machine by a flexible hosa, The full face mask of the complate
apparatus is fitted to a dummy head.

The test is conducted with the brasthing machine adjusted to 25 cyclas/min and 2 Iistroke. Tha complete apparatus
as worn is immearsed in water to a deplh of between 0,29 m and 4,80 m for a period of not l2ss than 5 and not more
than 5 full breathing cycles. A serles of tests & carried out with the apparatus immersed and with the dummy head
in two orientations, which represent respectively the maximum and minimum differential pressures hetween the
lung governed demand valve and Lhe exhalalion valve.

The apparatus and durmnmy head are removad from the water after each test at each orientation.
Measurements of breathing resistance shal be made at the appropriate pressure sample poinls Uusing a precision
gauge. The breathing resistance is recorded prior to and immadiately after cach immersion. The prescnce of water

in the full face mask after the est does not constitute a reason for failure and any water present may be removed
prior to measurement of breathing resistance.

7.8 Strength of connections to full face mask, demang valve and breathing hose (if fitted)
For devices employing a bresthing hose connect the breathing hose to the full face mask and to the demand valve.

Suspend the connection - and apply the ferce af 250 N for 10 s ta the demand valve. For devices with the demand
valve mountad diractly an the full face macsk suspend the [ull face mask - not by ite harness - with demand valve

fitted and apply the force of 250 N far 10 s 1o the demand valve in a diraction axial 1o tha direction to the darmand
valve conneclion.

7.10 Resistance to collapse of breathing hose

7101 Principle

A specilied air Tlow is passed lhrough the breathing hose which is subjected 10 a specified load. The change in air
flow is measured.

7.10.2 Apparatus
Two circular plates, 100 mm in diamater and thicknese of at least 10 mm. One plate is fixed and the other is

capable of moving at right angles to the plane of the plates. The moving plate is capable of being loaded to ensure
a lotal force of 50 M can be appligd between Lhe plales (see Figure 2).

7.10.3 Procedure

Flace the breathing hose centrally betvween the two plates and pass air at a rate of 120 'min through the hose.
Apply the test force of 50 N (which includes that due to the mowveable plate itself) to the hose and measure the air
flow again, Calculate the reduction in flow.
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7.11 Practical performance

7.11.1 General

Practical peformance iests shall be performed with two apparatus And four test subjects in Accordance with

EM 13274-2.

7.711.2 Walking test
Two subjects shall carry out the activity number 6 of EN 13274-2.
If the warning device has not operated during the 30 min test periad the pressure vessal prassure shall be reduced

manuyally i{o the warning pressure renge to check the cifectivencss of the latter which shall conform with the
requirements of 8.15.

7.11.3 Woark simulation test

The apparatus shall be tested undeor conditions which can bo oxpocted during nomal use, Dunng this tost the
lollowing aclivites shall be done in simulation of the prachcal use of e apparalus. The (esl shall be completed
within a total working time of 30 min.

The sequence af activities and durations are at the discretion of the test authonty. The indwvidual activities shall be
arrangad so that sufficient time is |eft for the measurements prascribed.

a) actvity 15 of EM 13274-2;
b) activity 4 of EN 13274-2;

c) activity 3 of EN 13274-2;

d) aclvity 10 of EM 13274-2;
e] actvity 12 of EN 13274-2;
N achviy 11 of EM 13274-2;
g] scivity 20 of EN 13274-2,

This lest shall be conlinuous withoul removal of the apparalus lar an initisl period of approximaltely 15 min afler
which the subject shall have 2 rast perdod of 5 min during which he can be medically assessed and allows for time
te change the pressure vessel if the westing officer cansiders that there may be insufficient air to complete the test.

The second sactinn of tha tert shall then continue to complete A working time of 30 min. If the exercisas have haan
completed within less than 30 min the remaining time iz used by the subject to walk at G km/h,

7.12 Breathing resistance

7.412.1 Inhalation rasistancea

7.12.1.1  Apparatus without pesitive pressure

For this test, EN 13274-3, method 2. settings E and H shall be used.

7.121.2 Apparatus with positive prassure

Forthis test. EN 13274-3. method 2, settings E and H shall be used
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7.12.2 Exhalation resistance

7.12.2.1 Apparatus without positive pressure

For this (esl, EN 13274-3, melhod 2, selling E shall be used.

7.12.2.2 Apparatus with positive pressure

Forthis test, EN 13274-3, method 2. settings E and H shall be usad.

8 Marking

The apparalus shall be marked ss Tollows:

8.1 The manufacturer, supplier or importer shall be identified by name, trademark. ar other means of identification.
4.2 Manufacturers model designation.

8.3 Tha numbar and year of this Furpcpean Standard and classification.

8.4 Serial nuimber,

8.5 Year of manufacture or equivalent.

8.6 Where the apparatus meets temperature requiremants outside thase specified in 6.11.7.1 it shall be marked
with the range.

4.7 where the apparalus meets [he requirements of 6.11.£.2 the [ull Tace mask shall be marked with "¢l 3+,

8.8 Where the recommendations of Annax C have been adopted, the demand valve shall be marked with "A"

8.9 Where the reliable performance of piece parts may be affected by ageing, means of identifying the date {at
least the year] ot manufacture shall be given.

8.10 Sub-assemblies and companents with considarable bearing on safety shall be marked so that thay can be
idenlified.

MNOTE See Annex D

If sub-assemblies with cansiderable bearing aon safety are taa small to be marked, the information shall be given in
the information supplied by the manufacturer.

38.11 The pressure recucar shall e durally marked with a sernal numbear, The marking shall be sugch that the vear
of production can be gsceraned. In addibion, provision shall be made to mark the date (year and month) and test
marks of the last tasting perfcrrned.

8.12 The marking shall be as claarly visible and as durable as possible

9 Information supplied by the manufacturer

9.1 On delivery infermation supplied by the manufacturer shall accompany every apparatus enabling trained and
gualified persons 1o use L.

9.2 Information supplied by the manufacturer shall be in the official language(s) of the country of destinahion.

9.3 The information supplied by the manufacturer shall contain all information necessary for trained and gualified
pErsans on;
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— application/limitation;

— checks prior to use:

— donning and fiting;
usa;

— mainenance (prefarably separataly printed instructions, these shall include referance to relevant standards or
far the periodic inspection and testing of the pressure vessels),

— slorage;
of the equipment.

9.4 The informaton supplied by the manufacturer shal include that the air supply shall meet the requirements for
breathakle air according toc EN 12021,

MNOTE The figures girron in EM 12021 are valid if measuned at normal conditions (atmespheric pressure, nmem iemperaturs).
8.9 The infermalion supplied by the manulaciurer shall be unambiguous.

MOTE 1T helpful, ilustrations. part numbers, marking etc. may be added.

9.6 Any ather nformation the manufacturer may wish 0 supply.

9.7 Information on spare parts {if appropriate).

9.8 Markings required by Clause § shall be explained.

8.9 Tou avod undesirabls elecls associaled wilh erpansion of gases al different Mlling pressures, a warming shall
be given that for devices using more than one valved pressure wessel 2ach of those shall be filled to their rated

filling pressure prior to use. This warning shall include the intformation that after the comrect cannection of those
valved pressure vessals all shut-off valves shall be in the "OFEN" position priar ta and during use.
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Table 1 — Testing schedule

Toest clawge

Title

Pre-canditioning in
accordance with 6.24

Reguirement subel suse

7.3 Wisual ingpactian Yoo 6.3; 6.4; 6.5; 6.6; 6.7; 0.5,
b11:6.12;:6.13; 614, 6. 15,
B6.16, 6.17; 6,18, 6,19, 6.20,
B.22
7.4 Resistance fo tempearature Yas 6.4 6.10; 6.711
anrd flammahility
7.5 Fressuns reducer YES 616
ib Vaming device Wes T
7.7 Leak-tightnass Yoo 611;6.23
1.0 Viiater immersion NS 6.3
75 Strength of connacions 1o Yo 6.7
tull =|ace mask, dermand
valvs, medium prassura tubea
and breathing hose
7.10 Resistance 1o collapsc of VoS 6.1%9
brealhing hoss
71 Fractical pedonm ance Yes B.3; 6.4; B.5; 6.7; 5.9; 6.10;
B15: 617
712 Breathing resistance YES 5.20;6.21
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flowmetear
reliet wvalve
pressure reducer

pressura regulator

medium pressure cauge
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EN 1372006 (E)

demand valve

full face mask
durmimy head

preathing machine

compressed air supply

Figure 1 — Schame of raliaf valve test
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Dimensions in milimetres
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Figure 3 — Flame engulfment test rig
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Annex A
(normative)

Second medium pressure connector

A.1 General

A 1.1 Qutlet connector

A second medium pressure cannector is used for the supply of air to @ second person for the purposes of rescue.

A.1.2 Inlet connector

A second medium pressure conneclor i used lor lhe supply of gir rom an allernalive medium pressure gir source.

A.1.3 Combined caonnector

A second medium pressure connector 1= used for the supply of air to 3 second person as in A 1.1 and for the
supply of air from an altarnative airsourca as is N A 1.2

A.2 Requirements

A.2.1 General

A.2.0.1  The connector shall ke arranged such that the wearer of the sell-contained open-circuil compressed air
breathing apparatus can operate it (connect and disconnect) withaut assistance or doffing the appamtus.

Tesling shall be done in accordance wilh 7.11.

A.2.1.2  The conneclor shall be allached such thal in connecled posilion the proper use ol the spparalus shall nol

be impsired if a pull of 250 N s applied.

Testing shall be done in accardance with 7.5,

A.2.1.3 When disconnected the connector shall be self-sealing.

Testing ahall be dana in sccordance with 7.3

A.2.1.4 When not in use the connector shall be protecied from contamination.

Testing shall be dane in accordance with 7.3,

A.2.2 Use a5 outlet cannector

A2.21 The braathing resistance requirementz aceording to this European Standard ehall b2 met by the self-
contained open-circuit compressed air breathing apparatus whilst a canstant flow of 110 'min s taken out of the
conneclor.

Testing shall be dana in accardance with 7.12.
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A.2.2.2 Where the manufacturer has defined a compatible rescue device the breathing resistance requirements

according o this Evropean Standard shall be met by the ssif-contained open-circuit compressed air breathing
spparstus whilst 3 minusoidal flow of 25 x 2 I'min 15 taken out of the connector. Only compstible rescue devicas

shall he used,

Tesling shall be done in accordance wilh ¢ 12,

A 23 Usaas inlst connacter

When the connector is used for an allernalive source of medium pressure air, the pressure vessel(s) of the sell-
cantaingd open-circuit compressed air breathing apparatu s shall be excludad either by an automatic switch valve cr
by & manual aperation.

Tasting shall ba done in accordance with 7.3 and 7.12.

A.3 Information supplied by the manufacturer

A.3.1 The manufacturor shall specify thase auxiliary devices which may he used in conjunction with the solf-
containgd open-circuit compresead air breathing apparatus.

A.3.2 When using the connector as inlet connectar for an alternative source of medium pressure air {2.0.
comprassad air line hreathing apparatus] the manufacturar shall spacify the compatible makimum and minimum

medium pressure value al the alternative source 1o be conneclad. Relerence ghall be made as 1o how the air
supply fram prassure vessels) of the zelfcontained cpen-circuit compressad air breathing apparatus shall bea
clasad off, to svaid loss of air fram thesse prassure vessal(s). The user shall be given a warning that the detailed
procedure deseribed i the informmalion supphed by lhe manulaclurer shall be [ollowed in order lo avoid Lhe
exposure o higher risks {(e.q. air [0ss).

A.23 Al neceszary information to allow the planning of the intervention shall be givan. The user shall be given a
warning when using the cutlet connector for rescue purposes the reduced duration of use resulting from the
Increased cansumption of breathing air by the person being rescuad nas o be considered.

33



Licensed Copy: London South Bank University, London South Bank University, sun Dec 24 04.07:54 GM 1+00:00 2006, Uncontrolled Copy, (c} BSI

EN 137:2006 (E)

Annex B
(normative)

Ambient air bypass device

B.1 General

An ambient air bypass device is used for the supply of breathable ambient air o the wearer of a2 szlf<contained
open-circuil compressed air braathing apparatus before entering and after leaving irrespirable almasphares.

B.2 Requirements
The ambignt air bypass device shal be arranged such that the wearer ot the self-contained open-circuit
compressed air brealthing apparatus can cperate it with the apparatus pressurised, without assistance and readily

distinguish it hy touch fram any other component.

Testing shall be dane in accardance with 7.11.

B.2.7 If the ambiant air bypass device is In opan mode no significant air loss shall eccur from the demand valve of
the self-cantained aopen-circuit compressad air breathing apparatus, i.e. no pressure change shall exceaed 20 bar in
1 min.

Testing ehall be done in accardance with 7.11.

B.2.2 With the ambiant air bypass device in ocpen mode the inhalation resistanca of the apparatus shall nat
exceed 7 mbar.

Testing shall be dane in accordance with 7.12,

B.2.3 Il shall nol be poasible lo inadvertently apen the ambienl air bypass device during use of the apparalus cr
by contast with an other object,

Testing shall be dane in accardance with 7.11.

B.2.4 The device shall be fitted with & waming facility that actively draws the attention of the wearer to the fact

that the ambient air bypass device is in open mode.

If an acouwstic warning device iz used the sound prescure lewvel shall be at least S0 dB(A) measured at the ear
nearest 1o the warning device. This waming shall be distinguishable fram any other warning fitted ta the apparatus.

Tesling shall be done in accordance wilh 7.6 bul with a breathing rate of 20 cycles/minand 1.5 I'stroke.

If alternative warning deviees arc uscd testing shall be donc in accordance with 7.3 and 7.11.

B.3 Information supplied by the manufacturer

Information supplied by the manufacturer shall provide full details of the operation and shall include a Wwaming that
incorrect use of the ambient air bypass device or failure to close it will negate the protection afforded by the
apparatus.

Warning shall be given thal the correet closing mode ol he ambienl air bypass device 15 checked pricr Lo enlerng
tha irrespirable atmosphore.
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Annex C
{normative)

Requirements for static and dynamic pressure for apparatus with thread
conhector in accordance with EN 148-3

C.1 General

This annex s prowvided for apparatus with thread connectors accarding to EN 148-53 which may be inadwvertently
connected to an existing full face mask with EN 148-3 thread cannector. In the event of inadverent coupling of
sueh full face masks o EN 137 apparatus, thesa addilinngl clauses ars recommended lo ansure safa compatibility.

This annex does not imply that apparatus and full face masks which have not baen tested and approved as
complete apparatms may be used.

C.2 Static pressure

The lung govermned demand valve of apparatus designed with s connector accarding to EN 148-3 shall maintain a
static pressure of £ 4% mbar in tha positive pressure mode.

For testing, the lung govermed demand valve shall be fitted with a cap that can be ventilated and has a port for
mcasuring the pressurc using a precision manametor. An air flow of 5 I'min shall be released for g short time. The
stalic pressure shall be measured after Lthe vantilation is shut off.

C.3 Dynamic pressure

A positive pressure shall be maintained when the apparatue is ested with a breathing machine {adjusted to
4t cyclesimin, 2.9 Vsmoke) at all pressure vesse| pressures aboyve 20 bar,

During the inhalation phase the positive pressure shall not exceed 4.2 mbar.

C.4 Exhalation valve

If tha lung governed damand valve has an axhalation valve the opening prassure of this axhalaticn valve shall ba at
leasl 4,2 mbar measured al a continuous flow of 10 L'min.
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C.5 Testing of dynamic pressure

For testing 3 test rig as shown schematically in Figure C.1 is used.

Kay

1 M 485 x 3 threaded connector
Z2 orfice medule

2.1 orlce

2.2 measurng paint

3 exhalabon walve

4  breathing machine connecior

Figure C.1 — Scheme of a test rig for dynamic pressure

A breathing machine delivering sinusoidal flow shall be used. The pressure shall be measured at the port near the
orifice. The orifice module shall be designed to have a resistance 1o airflow of 3,5 mbar at a continuous flow of
300 Fmin.

LS
o
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Annex D
(informative)

Marking

It is recommended o consider for marking the following components and sub-assemblies to be identifiable:

Tahble 0.1 — Marking

Components! Part-marking Date of Remarks
sub-assemhb lies man ufacture
Frossun reducor — -
Lung demand walve + - 2
Lung domand walva diaphragm +~ +
Ereathing hose {if fitted) + +
Inalation walve disc (f fitted o the - - 1

lung demend valve)

Exnalatior walve disc (I fitued 1o -+ + 1
tha lung damand valwe)

Full face mask Acoording to
EN 134:7996

Canying harmess - : F

Camying rame - .

Fressure indicalor - -

Madivm pressura connacting tube - +

High pressure connecting tube - +

Waming device {If separats from + -
ofther furction parte ]}

Pressum vossol Accarding to the
relavanl slandards

Pressure vessel vales Arcarding to the
relevant standards

+ THH FArking is naveesgry
The marking is nol esdssary

i =or pars which cannot reasonzab v be makac the ralavent
infermaticn shall be inchaded 1n the information o be supplied oy
“FE manufaciorsr

pd wesns of Hentification may incluce senal Mo, and’nr date anc

74l be =2p'a ned (1 the infomation to e supalisd by the manufactursr.

The componenis of A snb-arsAmbly nerd Pof be marked swhen the snasssembly s Kentifabla. Thnsa comprnents nat afferar
A% 3pare parts by the marufact rer nesd nat be mar<es birl the relevant infarmatian saould be given in ihe irfantatizn 1o he
spplied I:::,.- the manudacturer.
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Annex ZA
(informative)

Relationship between this European Standard and the Essential

This BEuropean Standard has been prepared under 8 mandate given to CEN/CEMELEC by the European
Commission and the European Free Trade Association to provide a means of conforming to Essential
Requirements of the New Approach Direclive 8686/EEC an the Approximation of the laws of the Member Slates

Requirements of EU Directive 89/686/EEC (PPE)

ralating to Parsanal Protective Equipment.

Once this European Slandard is ciled in the Oflicial Journal of the Eurcpean Union undser Lhal Direclive and has
been implemented as a national standard in at l2ast one Member State. compliance with the clauses of this
European =Standard given in Takle ZA1 confers, within the himite of the scope of this BEuronean standard, a
presumplion of conlormily wilh he corresponding Essenliel Requiremenls of hal Direclive and associgled EFTA

raeculations,

Table ZA 1 — Correspondence between this Eurapean Standard and Directive 89/6B6/EEC (PPE)

Clause{sysubclause(s) of this EN | Essential Requiremants (ERs) of Directive 80/686/EEC

5 1122 Classes of prolection apprapriate o different levels of risk

6.2 1.1.1 Ergonomics

6.3 1.2.1 Absence of risks and other inherent nuisance faciors

6.3, 1.2 1.2 Satisfactory swface condition of all PPE parts in contact with the user
8.3 132  Lightness and design strength

6.3 2.9 PPE with compornents that can be adjusted or removed by the user
6.3 2 10PPE for connection o anothar, external complemantary davice

£.4. 12.1.1 Suitable conslituent materials

B.4 132 Lightness and design strength

6.4 26 PPE for uge in axplosive atmospheres

.6 1:3.2 Lightness and design strength

6.7.1 249 PPE with components that can be ad|usted or remowved By the user
6.7.2 1.2.1 Absence of risks and other inherent nuisance faciors

6.7.3 132  Lightngss and dasign strength

6.7.4 1.32  Lighlness and design sirenglh

B.7.5 134 Lightness and design stremngth

.4 1.1.22 Classeas of protection appropriate to different levels of risk

6.6 1.3 1 Aclaptation of PPE W user morphology

6.8 23 PPE for the face, eyes and respiratory tracts

6.8 2.7. PPE intended for emergency use of rapid installation and/or remaval
b.40 29 PPE with componants that can ba adjusted or ramowvad by the usar
6.0 3.10.1  Respiralory proleclion

6.5 1.1.1 Ergonomics
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Clause{sisubclauze(s) of this EM

EN 1372006 (E)

Table ZA (conchided)
Es=santial Requirements (ER=) of Directive 8%/685/EEC

6.2 1.2.1.3 Maximum penmissible user impediment

6.9 1.3.1  Adaptation of PPE to user morphology

6.0 2.1 PPE incorperating adjustment systems

6.9 2.7 PPE intended lor emergency use or rapid installation andfor remaval
g.10 1.1.1 Ergenomics

6.10 1.1.21 Highest level of protection possible

6.10 1.2.1.2 Batisfactary surface candition of all PPE parts in contact with the user
6.10 1213 Maximum penmissible user impediment

6.10 1.3.1 Adaptation of PPE to user morpholodgy

6.10 2.3 PPE far the face. eyes and respiratory tracts

6.11.1 31017  Respiralory prolection

6.11.2 132 Lightness and design strength

6.11.3 1.32  Lmghtness and design strength

6.12 1.£2.1 Absence of risks and other inherant nuisance laclors
613 1.32  Lightness and design strength

6.14 132 Lighthess and design strehqth

.15 121 Absonca of riske and aothor inhavant nuisance tactors
6.16.1 21 PPE incorporating adjustment sysiems

€.16.2 4.10.7  Respiratory protection

6.16.3 3101 Respiratory protection

6.17 1.2.1  Absence of nsks and other inherent nuisance factors
6.17 2.8 PPE for use in very dangeraus situaticns

6.17.4. 2.6 PFE for use in explosive atmospheres

.17 4 2 10PPE far cannaction to anothar. external complemeantary device
6.18 28 PFE for use in very dangerous situations

6.18.3 2.6 PPE foruse in explosive atmospheres

6.19.1 127 Mbsence of risks and other inherent nuisznce factors
6.19.2 132  Lightness and design swrength

6.20 J.10.1 Raspiratory protoction

6.21 3.10.1  Respiralory protection

6.22 3101 Raspiratory protection

6.23 3107 Respiralory proleclion

g 21ZFPPL beanng identification marks ralgied 1o healih and salety
L 3101  Respiratory protection

9 1.4 Information supplied by the manufaciurer

g 2.8 PPE for uso in vary dangorous situations

g 2 12 PPE bearing identificztion marks ralzled o health and salaty
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WARNING: Other requirements and other ELUl Directives may be applicable to the product{s) falling within
the scope cf this Eurgpean Standard.
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Lhat subrseribens aulomulically recelve Lhe lalesl edilivns ol s Lindards,

Buving standards

Orders [or vl D=L imepnationsl and loveien slandards publicationy showld be
addvesacd tn Customery Serviccs. Tel: 44 (200 595 QIW)1

Fase: T4 (D20 5898 7007, Ematl: ovdersétbai-glohbal.eom. Standards are alsn
avallable from the Bs1 wrensiue at bttpew e ba-elobal com.
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unlezs otheoreise reguested.
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BST provades a wide vange of informatism on national, European and
intermational standweds throuvh its Libeary and its Techinieal 1lelp to Exporters
Servive, Variows Bl elecironie information services are dlso availahle which eive
delads nn all v lnrnli|.‘ﬁ1_H and servores, Contact the Tolarmabion Centre.

Tels A4 (D20 AH8E 7111 Fax: A4 (020 #EEE T4 5. Fmatl: infedehei-glohal com.

Subsermbinge members of 3al s7e kept up to date with standsards developments
and receive subglanbig] diseounty on the pru AT J;,u'in'l;! ol slandanls For delails
al Lhese aned other benelils conlgel ‘."-'TI_"'FH]:II.;!F!;I}'IEI_'I Admimisrralion,
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Email: memborshipy ba glohal com.

lnlormelion repanding onling geeess Lo Batish Slandsods via British Slandaeds
Onhine ean he foind a1 hopedseanw bed-globhaleombhaonline.

Iarther inforrnation about sl 13 svailable on the 351 website at
bt wwew, bol-w lobal corm.

Copyvright

Copyrizh subsists nall BS] pubheations, 2] also 2olds Lhe coprriehi, in the
UTK. ol the publicatiana of the international slandardieanion bodies. Bxeepl a4
permitted undey the Copymght, Designe and Patents Act 1HHR no exovact may he
roproduced, stored in n retricval svatam or transnitied 1 any thrm ar by any
means— electronie, photocopying, recording orotherwise = without arior written
permission rom 151

Thia does nar proclude thwe froo nse, moche eourss of implemenang the scandard.,
of necessary dotalls such ns evmbols, and s1zo, tyoe or prade doesipnations. £ these
detuils are to be wsed for any other purpose than implementation then the prior
wrillen permiesion ol B8] must be oblained.

Detatls and adviee can be abrained fron the Copyrizhe & Tacengsing Manager.
Teol: 44 (0320 RA946 TOT0. Pax: —44 (020 BYAG THES.
Eimvadl: copvrighbZEbei-global.com,



