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reword

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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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria‘mee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documentmay be the
ent rights. ISO shall not be held responsible for identifying any or all such patent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the voluntary nature of standards;. the meaning of ISO specific
ressions related to conformity assessment, as well.as information about ISO's adherg
[ld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see th
L: www.iso.org/iso/foreword.html.
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Thif document was prepared by Technical Comamiittee ISO/TC 94, Personal safety - Personal| protective
equfpment, Subcommittee SC 15, Respiratory protective devices.

Alist of all parts in the ISO 17420 series'¢éan be found on the ISO website.

Anyf feedback or questions on this document should be directed to the user’s national standafds body. A
conjplete listing of these bodies ean be found at www.iso.org/members.html.
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Introduction

This document describes basic requirements for filtering respiratory protective devices (RPD) and its
elements and components.

Requirements for RPD used in environments for special applications are given in the relevant parts of
the ISO 17420 series.

Some test methods are described. For other test methods references are given to the ISO 16900 series
"Methods of test and test equipment” or other test methods not developed by ISO/TC 94/SC 15.

Annex A giles information about reliability.

Annex B feptures an example of a FMEA (Failure Mode and Effects Analysis).

Annex C giyes the test schedules including any pre-conditioning and number of samplest
Annex D pfovides information for normalisation of test results.

The sequerpce of testing follows the principle to minimize the necessary number.of samples by carrying
out destrugtive tests at the end. It also includes for safety reason that tests ‘with test subjects are ¢nly
carried out after the test samples have shown their safe performance in other tests.

vi © IS0 2021 - All rights reserved
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Respiratory protective devices — Performance
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quirements —

Part 2:
Requirements for filtering RPD
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5 document specifies requirements for the performance and testing of-filtering 1
Lective devices (RPD) in accordance with their classification and for use in the-workplacg
wearer from hazardous atmospheres and/or environments.

uirements for RPD elements and components are also specified in thisydocument.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

9227, Corrosion tests in artificial atmospheres —<Salt spray tests

16900-1:2019, Respiratory protective devices — Methods of test and test equipment
brmination of inward leakage

reathing resistance

prticle filter penetration

16900-4:2011, Respiratory protective devices — Methods of test and test equipment
brmination of gas filter capacity and migration, desorption and carbon monoxide dynamic t

16900-5, Respiruatory protective devices — Methods of test and test equipment — Part |
hine, metabolic simulator, RPD headforms and torso, tools and verification tools

1690026241, Respiratory protective devices — Methods of test and test equipment
hanicatlresistance/strength of components and connections

ISO

espiratory
to protect

nt and are

spensable for its application. For dated references, :0nly the edition cited applies. For undated
rences, the latest edition of the referenced document.fincluding any amendments) appligs.

wn

— Part 1:

16900-2, Respiratory protective deyices — Methods of test and test equipment — Part 2: Deflermination

16900-3, Respiratory protective devices — Methods of test and test equipment — Part 3: Deflermination

— Part 4:
psting

' Breathing

— Part 6:

16900-7:2020 Respiratory protective devices — Methads nffpcf and test equipment — Part

7: Practical

performance test methods

ISO 16900-8, Respiratory protective devices — Methods of test and test equipment — Part 8: Measurement

of R

PD air flow rates of assisted filtering RPD

[SO 16900-9, Respiratory protective devices — Methods of test and test equipment — Part 9: Determination
of carbon dioxide content of the inhaled gas

ISO 16900-12, Respiratory protective devices — Methods of test and test equipment — Part 12:
Determination of volume-averaged work of breathing and peak respiratory pressures

1)

Under preparation, Stage at the time of publication ISO/DIS 16900-6:2020.
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ISO 16900-14:2020, Respiratory protective devices — Methods of test and test equipment — Part 14:
Measurement of sound level

ISO 16972, Respiratory protective devices — Vocabulary and graphical symbols

ISO/TS 16973, Respiratory protective devices -- Classification for respiratory protective device (RPD),
excluding RPD for underwater application

[SO 17420-1:2021, Respiratory protective devices — Performance requirements — Part 1: General

[SO 17420-3, Respiratory protective devices — Performance requirements — Part 3: Thread connection

[EC 6100046-2, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity standard
for industrial environments

3 Terms, definitions, abbreviations and symbols

3.1 Terms and definitions
For the puilposes of this document, the terms and definitions given in ISO 16972and the following afply.

ISO and [E€ maintain terminological databases for use in standardizatien‘at the following addresse

122}

— ISO Onlline browsing platform: available at https://www.iso.or

— IEC Elgctropedia: available at http://www.electropedia.orgf

3.1.1
non pre-conditioned state
without pre-conditioning but possibly modified to carry‘out tests or already used in non-destructive tests

Note 1 to enftry: This includes e.g. cleaning and disinfection.

3.1.2

as worn sfate
RPD wherg all components are connected ‘and assembled in the way that it is intended to be used pnd
worn (e.g. yvorn by the wearer, adaptédjto a RPD headform or RPD headform and torso or suitable holfler)

Note 1 to ¢ntry: All of the varigus .components [e.g. for an assisted filtering device: blower unit, battery,
respiratorylinterface (RI), filters,etc.] have been completely assembled and then connected (RI connected td the
hose of the plower unit) togethierin accordance with the information supplied by the manufacturer.

3.1.3
ready for assembly-state
RPD or components.with seals, plugs or other environmental protective means, still in place ready tp be
assembled[and/er-donned

Note 1 to entry”
supplied by the manufacturer.

3.14
integrated RPD
RPD designed so that components in the breathable gas supply chain are nonseparable

3.1.5

measured maximum flow rate

volumetric flow rate of an assisted filtering RPD, determined in a laboratory test, when the RPD is in the
condition which results in the highest air flow rate, where this condition takes into account the influences
of temperatures, settings of RPD, pre-conditionings, use of accessories and any other related factors

[SOURCE: ISO 16900-8:2015, 3.6]
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3.1.6
migration
diffusion of the gas or vapour molecules within the sorbent after the filter is partially loaded

3.1.7
standardized connector
device that allows an optional connection between a filter and a respiratory interface

Note 1 to entry: Filter connector meeting the requirements of ISO 17420-3.

3.1.8

repffacement part
identical to the one originally supplied with the RPD by the manufacturer, and declared interfhangeable
by the manufacturer

3.1

normalised condition
test| condition adjusted to 1013 hPa and body temperature (37 °C or 310\ K) saturated yith water
vappur, which is 63 hPa, used for the normalization of test results

Note 1 to entry: Further information is given in Annex D.

3.2| Abbreviated terms

FMEA Failure Mode and Effects Analysis

Vr Tidal volume

WoB Work of Breathing

BTRS body temperature pressure saturated

© IS0 2021 - All rights reserved 3
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3.3 Symbols

3.3.1
-

L

Productin

_
formation; information point (ISO 7000-2760).

Indication

3.3.2
-
B

o
L

Operator's
Booklet: "S

3.3.3
-

L

Do not re-y

Crossed out 2: “For single shift use only”

i

for the RI that it is a part of a RPD system with multiple configurations.

1

-
manual; operating instructions (ISO 7000-1641).

ee information supplied by the RPD manufacturer”

1

|
se (ISO 7000-1051).
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3.3.4

yyyy/mm
Use by date (ISO 7000-2607)
Hoyrglass: "End of shelf Iife

Keyl: yyyy year, mm month

3.3{5
r i

O

L |
Roller; cylinder (ISO 7000-0566)
Target: "Standardized connector”

3.316

2

RPI) headform number allocation for size-designation

4 |Classification overview:
[SO|17420-1:2021, 4.1 applies'with the following addition:

The classification of.afiltering RPD is determined by the appropriate combination of th¢ following
clagses: (protectionclass) (work rate class) (RI class) (particle filterclass and/or gas filter typ¢ and class).

Additionally filtering RPD may be classified for one or more special applications, as given in IO 17420-5
to I$0 17420-9.

Table 1 — Gas filter type and class

Type Class(es) Type description
(0) 1,2,30r4 Organic vapours
0G 1 Organic gases (low boiling, i.e. below 65 °C)
AC 1,2,30r4 Acidic compounds
BC 1,2,30r4 Basic compounds
NO, 1,2o0r3 Nitrogen oxides
HG 1,20r3 Mercury (Hg)
0Z 1 Ozone (03)
HCN 1,2,30r4 Hydrogen Cyanide (HCN)
AH 1 Arsine (AsHs)

© IS0 2021 - All rights reserved 5
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Table 1 (continued)

Type Class(es) Type description
HF 1,20r3 Hydrogen fluoride (HF)
CD 1 Chlorine dioxide (C10,)
ETO 1,20r3 Ethylene oxide ((CH,),0)
FM 1,20r3 Formaldehyde (CH,0)
MB 1,20r3 Methyl bromide (CH;Br)
co Three classes based on time (20 min, 60 min or 180 min) Carbon monoxide (CO)
PH lor2 Phosphine (PHj)
The designlation of a filtering RPD is determined by an appropriate combination of the classes.givepn in
[SO 1742041:2021, Table 1 and Table 1 of this document.
Example fdr a basic RPD with protection class (PC3), work rate class (W2), RI class (bT);’particle f{lter

class (F3) 4

nd gas filter type and class (0V2).

Marking for the given example PC3 W2 bT F3 0V2

Multi-func
the unassis

5 Gene

5.1 Gen
I1SO 17420+

ted mode and one classification for the assisted mode.

ral requirements for RPD

bral

1:2021, 5.1, applies.

5.2 Field of vision

[SO 17420

5.3 Resi
[SO 17420

54 Com
I1SO 17420+

5.5 Mon
I1SO 17420+

1:2021, 5.2, applies.

stance to flame - Single’burner dynamic

1:2021, 5.3, applies.

patibility with-additional equipment
1:2021, 5.4,.applies.

itor performance

1:2021, 5.5, applies with the following addition:

ional filtering RPD have separate classifications for each function; i.e. one classification

for

The monitor system shall not interfere with the operation of the RPD.

5.6 Warning device(s), checking device(s) and control means

5.6.1 Performance of warning device(s), if applicable

RPD shall be checked after sequential pre-conditioning in accordance with 6.9.2.

RPD powered by an energy source shall be equipped with a low energy warning device to warn the
wearer at least 5 min prior to the performance of the RPD falling below the manufacturer’s minimum
design conditions. From the activation of the warning the RPD shall be tested in accordance with 6.3.2

for a period of 5 min but with a fixed setting of 35 1/min, see Table 2.

6
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Check in accordance with 7.2 and Clause 9.

For assisted filtering RPD a warning device shall warn the wearer when the performance of the RPD is
outside of the manufacturer’s design conditions.

Testing shall be performed in accordance with 6.3.2 and, if applicable, in accordance with ISO 16900-8.

During use, warning devices shall not switch off automatically and shall not be capable of being switched
off by the wearer while the cause of the warning remains other than to correct the warning condition.

Check in accordance with 7.2.

Anyj warning shall be detectable without any intervention by the wearer. Any warnirlg shall be
det¢ctable by the wearer within 15 s.

Testing shall be performed in accordance with ISO 16900-7:2020, Annex B, activity‘k).

Any warnings which require different reactions by the wearer shall be distinguishablg from one
anofther.

Check in accordance with 7.2.

5.62 Performance of checking device

[SO[17420-1:2021, 5.6.2, applies.

5.6]3 Control means (if applicable)

Manual control means installed on a RPD shallbe clearly identifiable and, if more|than one,
disfinguishable from one another by the wearerdiuring use.

If there is a control means for setting different PC classes it shall not be possible to change the PC class
durfng use without indication to the wearer.

Adjpistable control means shall be tested in accordance with 6.3.

Testing shall be performed in accerdance with ISO 16900-7.
5.7| Protection class.determination

5.7/1 General
[SO|17420-1:2021,°5.7.1, applies.

5.7{2 Total inward leakage (TIL)

[SO[17420-1:2021, 5.7.2, applies.

The following applies in addition to ISO 17420-1:2021, 5.7.

5.7.3 Total inward leakage requirement for RPD not using a standardized connector

RPD, except those with Rls class aT, shall be tested for total inward leakage in accordance with
ISO 17420-1:2021, 5.7.2.

NOTE1 For Rlusing standardized connector see 6.11.3.3.

NOTE 2 For RI class a see ISO 17420-1:2021, 5.7.2.

© IS0 2021 - All rights reserved 7
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5.8 Validation by practical performance

5.8.1 General
ISO 17420-1:2021, 5.8.1, and the following applies:
Two RPD sequentially pre-conditioned in accordance with 6.9.2 shall undergo practical performance tests.

Prior to the practical performance testing the RPD performance shall have passed the tests according

to at least the following clauses:

— 6.3 [w

brk of breathing, breathing resistance (peak pressure) and elastance];

— 6.4 (CQ, concentration);

— IS0 17

120-1:2021, 5.9.1 (RI);

— 6.5 (ndise limit for assisted RPD),

— 6.7 (co
— 5.6[w

lnnections);

irning and checking device(s)].

5.8.2 Ddanning/doffing

ISO 17420-1:2021, 5.8.2 applies.

5.8.3 Co

mmunication performance - hearing and speech

ISO 17420-1:2021, 5.8.3 applies.

584 Ey

e irritation caused by the RPD

ISO 17420-1:2021, 5.8.4 applies.

5.8.5 Fo

pging of visor

[SO 17420:2021, 5.8.5 applies.

5.8.6 Er

onomic requirements

[SO 17420-1:2021, 5.8.6applies.

5.9 Req

hirements for elements/components

[SO 1742012021, 5.9 applies.

6 Requ

irements for filtering RPD

6.1 Determination of air flow rate of assisted RPD

For assiste

d RPD the air flow rate shall be determined at conditions which result in the minimum flow

rate and the maximum flow rate of the RPD.

Depending on the design of the RPD these air flow rates can be influenced by

— possib

le flow settings of the RPD,

— service life,

© ISO 2021 - All rights reserved
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the charging status of the battery,

different filter types,

alarm settings,

the temperature of the RPD, including the temperature range for use,
use of accessories,

hose length, and

6.2

To

a)

b)

Tes

Takii

med

6.3

6.3
For
For
The
The

Intd
pre

In 4
rea

other factors, if applicable.

Testing shall be performed in accordance with ISO 16900-8.

Determination of the effect of temperature on flow rates for assisted RPD

letermine the influence of temperature the RPD shall be tested for flow;after each of the

0
equilibrated for a minimum of 4 h at (35 2] °C and at a relative humidity of (50 + 20) %

+2
and equilibrated for a minimum of 4 h at (—5 0 ] °C.

ing into account the influencing parameters asdisted in 6.1 the measured minimu
isured maximum flow rate shall be determined fraccordance with ISO 16900-8.

Work of breathing, breathing resistance (peak pressure) and elastance

1 Work of breathing, breathing resistance (peak pressure) and elastance for unas
filters with standardized connectors see 6.11.2.1.

RI with standardized connhectors see 6.11.3.2.

RPD shall be tested with one of each size of the RI.
RPD headform nuimber(s) allocated to the RI used for the tests is/are specified by the ma

grated RPD /et components in ready for assembly state shall be exposed to the
conditioning in accordance with 6.9.2.

iddition to the sequential pre-conditioning in accordance with 6.9.2 one integrated
y-to.worn state containing electronics or component(s) in its ready for assembly state

elec

following:

fing shall be started within 3 min after each equilibration at ambient laboratory conditiopns.

m and the

sisted RPD

hufacturer.

sequential

RPD in its
containing

tranics shall he PYanPd tothe non- qpm]pnhal nrm‘nndlfmnmo in accordance with 6.9 3 4

.RPD shall

meet the requlrements set forth in Table 3 for work of breathlng/breathlng resistance, when tested in
accordance with the settings for the breathing machine for each work rate as given in Table 2.

The temperature of operation of unassisted RPD is covered by the pre-conditioning according to 6.9.2.2
because for those types of RPD testing at the extremes gives no further information.

The work of breathing, breathing resistance (peak pressure), and elastance shall be calculated from the
average pressure volume loop based on 10 consecutive breathing cycles and shall not exceed the limits
given in Table 3.

The settings for the breathing machine for each work rate are given in Table 2.

© IS0 2021 - All rights reserved
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Table 2 — Setting of breathing machine at work rates for assisted and unassisted RPD

Fl(_)w rate Frequency Tidal volume
Work rate (dynamic sinusoidal)
1/min at BTPS cycles/min 1at BTPS
Resting 10 with a tolerance of +3 % 10,0 1,0
w1 35 with a tolerance of £2 % 23,3 1,5
W2 65 with a tolerance of +2 % 32,5 2,0
W3 105 with a tolerance of +2 % 42,0 2,5
W T35 witiTatolerance of =1 % %5,0 370

Testing shz

Tidal voluy
the results

normalized pressure (1 013 hPa) in accordance with Annex D.

An exampl

6.3.2

Integrated
with 6.9.2.

In additio
component
spray) as a

RPD shall |
RPD shall

manufactufrer and meet the requirements for work of breathing, breathing resistance and elastance

each flow j

RPD work
performan
after the st

The transit
The work g
volume loo

Test regim

Work of breathing, breathing resistance (peak pressure) and elastance for assisted RH

1l be performed in accordance with ISO 16900-5 and 1SO 16900-12.

hes are expressed at BTPS. In order to be able to compare the performance of different |
achieved at any laboratory conditions shall be normalized to body temperature (37 °C)

e for normalisation calculation for work of breathing results is given/in D.2.1.

RPD or components in ready for assembly state shall eypre-conditioned in accordad

L to the sequential pre-conditioning in accordanee’” with 6.9.2 one integrated RP[
(s) in ready for assembly state shall be pre-conditioned in accordance with 6.9.3.2
pplicable, prior to validation testing.

e set to the minimum and maximum measured flow rates determined in accordance with

be tested in accordance with the test regime for its work rate class as stated by

ate as given in Table 3.

bf breathing and breathing resistance (peak pressures) shall be measured in each step of
ce regime for the designated work rate class, given in Table 3. The measurements shall s
abilization of each step 'in'the test regimes W1 to W4.

f breathing;;breathing resistance and elastance shall be computed from the average presg
p based@nten consecutive breaths and shall not exceed the limits given in Table 3.

b todachieve W1:

RPD
and

D

nce

or
salt

6.2.

the
for

the
fart

ion period betweeniéone work rate and the next work rate shall be no more than one minute,
which inclyides the stabiljzation, whilst the RPD remains in operational mode.

ure

a) 351/nm
b) 101/m
c¢) 351/m

e
nrior o IInill,
in for 5 min;

in for 5 min.

Test regime to achieve W2:

a)
b)
c)
d)

10 1/m

10

351/min for 5 min;

65 1/min for 5 min;

in for 5 min;

35 1/min for 5 min.
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Test regime to achieve W3:
a) 351/min for 4 min;

b) 651/min for 3 min;

c) 1051/min for 3 min;
d) 101/min for 5 min;

e) 35I1/min for 5 min.

Test regime to achieve W4:
a) |351/min for 2 min;

b) 1105 1/min for 3 min;

c) |65 1/min for 2 min;

d) |1351/min for 3 min;

e) |10 1/min for 5 min;

f) |35 1/min for 5 min.

The test termination point shall be after one complete cycle of the applicable test regimg. Each test
reglme shall be performed with the operation of the¢cRPD adjusted to both the maximuym and the
mirfimum measured flow rates as determined by ISO 16900-8.

Table 3 — Limits of work of breathing, breathing resistance (peak pressure) and elagtance for
assisted and unassisted RPD

Flow rate workn(iigls‘ﬁigggf limit Breathing resistance limit Ele;isltlfiltlce
(dynamic sinusoidal) WoB/Vy (peak pressures) mdasured as
1/min at BTPS inhalation | exhalation | inhalation | exhalation Ap/Vry
kPa kPa kPa/Il
10 with a tolerance of + 3\%"
35 with a toleranceof 2%
- 09 0,9 -1,2 1,2
65 with a tolerance'of + 2% 1,0
105 with a tolerance of + 2%
135 with,a telerance of + 1% 1,6 1,6 -2,0 2,0
Ap is the differehce in pressure between the beginning of inhalation and beginning of exhalation.
NOTE A Flow rates and tidal volumes are expressed at BTPS (body temperature, ambient pressure, saturated|gas).

RPDworkof breatiing and breatiimg TesiStance ( peak pressures) siait be measured imeach step of the
regime for the designated work rate class above. The measurements shall begin after the stabilization
of each step.

The transition period between one work rate and the next work rate shall be no more than one minute,
which includes the stabilization, whilst the RPD remains in operational mode.

During the transition between different flow rates, stopping of the breathing machine is allowable as
long as the 1 min time period is not exceeded.

The settings for the breathing machine for each work rate are given in Table 2.

Testing shall be performed in accordance with ISO 17420-1 and ISO 16900-12.
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6.4 CO, concentration limits

6.4.1 CO, concentration limits for assisted RPD

One RPD in non pre-conditioned state, for each size RI shall be tested on the RPD headform based on
the size as designated by the manufacturer.

RPD shall meet the requirements when tested at ambient temperature when adjusted to the measured
minimum flow as tested in ISO 16900-8.

The carbon dioxide content of the inhalation air shall not exceed an average volume fraction as given in
Table 4 tesfed at its work rate class and at resting to determine the average.

Table 4 — Maximum average volume fraction of CO, concentration in the inhalation|air in
relation to flow rate

(dynarr:gl?cv‘;;nalfsoidal) CO, concentration
1/min at BTPS %
10 with a tolerance of +3% 2,50
35 with a tolerance of +2% 2.00
65 with a tolerance of +2%
105 with a tolerance of +2%
1,40

135 with a tolerance of +1%

After stabllization, the measurement of at least 10 cycles\shall be taken to determine the averpge.
Within at |east 10 cycles the average value of CO, at the end of each exhalation cycle shall confain
(5,3+0,1) po CO,.

The setting of the breathing machine is as given inFable 2.

Testing shgll be performed in accordance with-ISO 16900-9.

6.4.2 CQO, concentration limits of unassisted RPD

One RPD in non pre-conditioned state, for each RI size shall be tested on the RPD headform based on
the size asdesignated by the manufacturer.

The carbop dioxide conten® of the inhalation air shall not exceed an average volume fraction as
given in Tdble 4 with the'setting of the breathing machine as given in Table 2. After stabilization,|the
measuremegnt of at least*10 cycles shall be taken to determine the average.

Within at |east 10 tycles the average value of CO, at the end of each exhalation cycle shall confain
(5,3£0,1) Po €O,

Testing shdttbe performed tmaccordance with IS0 16900-9:

6.4.3 CO, concentration limits for RI with standardized connector

One RI with standardized connector in non pre-conditioned state, for each size shall be tested on the
RPD headform based on the size as designated by the manufacturer.

The carbon dioxide content of the inhalation air shall not exceed an average volume fraction as given in
Table 4 for the flow rates of 10 1/min, 35 1/min and 65 1/min with the setting of the breathing machine
as given in Table 2. After stabilization, the measurement of at least 10 cycles shall be taken to determine
the average.

Within at least 10 cycles the average value of CO, at the end of each exhalation cycle shall contain
(5,3+0,1) % CO,.
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Testing shall be performed in accordance with ISO 16900-9.

6.5 Noise limit for assisted RPD
Only one Rl size in non pre-conditioned state shall be tested.

RI Type d and e, when operated at the manufacturer’s maximum flow conditions on a breathing machine
set according to Table 2 for its work rate, and without activated warning device, the noise of the RPD
shall be less than or equal to 80 dB(A) at both ears on the RPD headform. The measurement shall start
5 min after the activation of the RPD for a period of 5 min.

Testing shall be performed in accordance with ISO 16900-14:2020, method A.

6.6| Temperature and humidity of inhaled air for RPD which protect against CA

When tested in accordance with 6.10.1.3.2, Table 9, with the test gas concentratien of 3 000/ ml/m3 CO,
the[temperature and relative humidity of the air supplied by the filtering RPD:to the wear¢r shall not
exceed the limits given in Figure 1, item 1, measured at the filter outlet. Preconditioning is required for
filtgrs only.

Y
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40

30

20

10

0
0 10 20 30 40|50 60 70 80[90 100 X
45 85

X |temperature in °C
Y |relative humidity in %

1 T“emperaturetimitforimated =it
Figure 1 — Temperature and humidity curve for inhaled air

Testing shall be performed in accordance with ISO 16900-4.
6.7 Connections

6.7.1 General

If more than one connection is present on an RPD incorrect combinations shall be prevented by design.
If for certain RPD systems such design solutions are not possible (for example for multiple-filter
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configuration), this shall be covered by information on the correct selection of combinations contained
in the information supplied by the RPD manufacturer.

Check in accordance with 7.2.

6.7.2

Strength of connections - Connections to RI

RPD in non pre-conditioned state shall be tested.

Connections to a RI shall withstand the axial force perpendicular to the plane of affixation as defined in

of the forc

mounted @
proper don
motion to t

No further

The Rlisa

Table 5 and 6 and identified in Figure 2 and Figure 3. During the test it is acceptable that the direction
+2
e shift from the plane of affixation. The force shall be applied for (10 0 s when the"RI i

n a headform, in accordance with the information supplied by the RPD manufacturer

he connection.
fixation means of the RI to the headform is allowed.

lowed to slip off the headform provided that the RI can be readily te;donned.

The F,, and F; requirements apply to filters, exhalation valves and/or aceessories attached to th

only which

have the potential of being snagged. These are identifjed{by using the exposed sur

identification probe defined in ISO 16900-5. The procedure for usingthe probe is given in ISO 1690

As a resul
attach the
donning in|

A separati
be deemed

Testing shz

14

[ of the applied force, no connection or other component, including the components
RI to the wearer, shall separate, break or permanently deform to such an extent that a furt

dn or break of a component that does not affect the respiratory function of the RPD shall
a failure (e.g. heads-up display on the outside of the visor).

1l be performed in accordance withASO 16900-6 and checked in accordance with 7.2.

ning by a wearer. The force shall be applied progressively avoiding an initial shock or jerlk

accordance with the information supplied by the'RPD manufacturer is no longer possiblg.

Iis

for
(ing

p RI
face
D-6.

that
her

not
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p = g =
3 5
/\\& %Z
Z 2

RI

accessory/exhalation valve
breathing hose

fixation to wearer

filter

filter connection

N O U W

low pressure hose

Figure 2 — Typical arrangements of RPD for pull force test
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FZh
\ FZa
i F

key

Fy pullfforce direction for connection between manifold and supply hosé
Fy, pull fforce direction for connection between Rl and filter

Fyy pull fforce direction for connection between RI and breathing hase

Fy. pullfforce direction for connection between manifold and breathing hose

Fyq pull fforce direction for connection between manifold and filter
Fy pull fforce direction for connection between Rl and degéssories

Figure 3 — Pull force arrangement

Table 5 — Pull forces on:RPD classes without standardized connector

Pull Force F, | Fo | FayFauFag | Fs
Area/Direction N
(Vectors)
PC 4 and greater (1000 £50) | (50+2,5) (250 £ 10) (50 £2,5)
PC 3 (500+25) | (25+1) | (100£5) | (10+0,5)
PC 1 and PC 2 (500 £25) | (25%1) (50£5) | (10+0,5)

Tab|le 6 — Pull forces on RPD class PC 2, PC 3 and PC 4 with standardized connector

Pull Force F, | Fu | FayFauFaoq | P
Area/Direction N
(Vectors)
PC 2, PC 3 and PC 4 NA | (100£5) [ (250+10) | (50+2,5)

6.7.3 Low pressure connections other than to the RI
RPD in non pre-conditioned state shall be tested.

Any low pressure connection of RPD other than those directly to the RI, such as filter(s) or hoses
connected to a RPD, shall withstand a progressively applied axial force in accordance with Table 5 and 6
and identified in Figure 2 and Figure 4 for 10 s without separating, breaking or permanently deforming

16 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=e7e6ec4932d10e3b8bbb136e64e317f2

1SO 17420-2:2021(E)

to the extent a leak path is created. The force shall be applied progressively avoiding an initial shock or
jerking motion to the connection.

After being exposed to the applied force, the hose connection shall be pressurized to (2 + 0,2) kPa and
submerged in water for 1 min unless separating, breaking or permanently deforming is observed on
the hose connection. The connector shall not leak at a rate of more than one bubble per second.

For this test the components or sub-assemblies, such as filter housing or hose connector, may be used
instead of a complete RPD.

One of each connection shall be tested.

Tes
Che

6.8

Singd
way

[ing shall be performed in accordance with ISO 16900-6.

ck in accordance with 7.2, followed by testing in accordance with 7.3.

Assessment of reliability

e many types of failure are possible, FMEA (failure mode and effects‘analysis) is a rec
' to examine failure situations and suggest safety design and procedures.

Manufacturers shall state, by providing a written declaration, that the reliability of t

cony
Spe

InA

NOT
6.9

6.9

ponent was adequately considered in the design.
cial attention shall be given to the effects of

temperature and humidity of inhaled air during‘use for filtering RPD which prote
contaminants other than CO,

abrasion resistance,

chemical resistance of materials,

dusty environment,

compatibility of materials with the wearer's body, and

cleaning, disinfection and-decontamination procedures and cycles on the function of thg
[nnex A some aspectsthat'should be considered by manufacturers to ensure reliability are

E FMEA is a suitable tool to comply with this requirement.
Pre-conditioning (Sequential/Non-sequential)

1 General

Thd

bmmended

he RPD or

Cts against

RPD.

b indicated.

pre-conditioning shall follow the pre-conditioning test sequence as given Figure 4.
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PRE-CONDITIONING

Non-sequential Sequential Testing
Temperature Mechanical V?;%a;]l;m
& humidity stress
resistance performance

exhaled air

Exposure to
corrosive
atmosphere

|
|
|
Exposure to |
|
|
|
I

Figure 4 — Pre-conditioning test sequence

6.9.2 Sequential pre-conditioning

6.9.2.1 (eneral

Integrated|RPD and components shall be pre-conditionedirnrthe following sequence:

— expos:[re to temperature and humidity conditioning, see 6.9.2.2;

— exposure to mechanical stress resistance, see'6.9.2.3.

6.9.2.2 Hxposure to temperature and humidity

Integrated| RPD and components shallibe pre-conditioned in accordance with the following thermal
cycle, withput interruption:

— ambient temperature and-humidity;

— (40+3)°Cand <20 %RH for (24 £ 1) h;

— (<10 £B) °Cfor (24-¢ 1) h;

— (40 x3)°Cand(90 +5) % RH for (24 + 1) h; and

— ambie11t temperature between 16 °C and 32 °C and (50 + 30) % RH until temperature is equilibraFed.

In order to ensure that there is no temperature shock during the conditioning of the samples, the
temperature gradient shall be less than 2 °C/min between phases at different temperatures, and
between the beginning and the end of a thermal cycle.

The number of samples is given in the relevant requirement clauses.

6.9.2.3 Mechanical stress resistance

Integrated RPD, replaceable filter(s) and components containing electronics and/or electro-mechanics
in their ready for assembly state shall be positioned in accordance with ISO 16900-6:—, 6.8, in the
steel case in such a way that the samples do not touch each other during the test and allows horizontal
movement and free vertical movement.
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Other PPE and accessory components containing electronics are excluded.

Integrated RPD and components in ready for assembly state shall be subjected to mechanical pre-
conditioning in three different orientations (x, y, z) with 650 rotations each.

In the case of replaceable filter(s), they shall be positioned in the steel case in such a way, that the axis of
air flow through the filter is horizontal and such that the filters do not touch each other during the test,
allowing horizontal movement and free vertical movement for a total of 1 950 rotations.

The exposure shall be conducted at the rate of (100 £ 5) r/min.

After-the-expostre-anytoose—ms 3 5
thefilter prior to the performance testing.

Testing shall be performed in accordance with ISO 16900-6:—, 6.8.
6.9]3 Non-sequential pre-conditioning

6.9)3.1 Exposure to exhaled air

RPI) whose air management allows the wearer’s exhaled air to pass through the filter shall bg tested for
filtgr efficiency and/or gas capacity as appropriate within 30 min after the following pre-conditioning.

A tdst setup consisting of a RPD headform of appropriate siz€; complying with ISO 16900-5) connected
to albreathing machine complying with ISO 16900-5 with the‘additional function to warm and humidify
exhpled air shall be used. Temperatures and humidity shall.comply with ISO 16900-5:2016, 4}4 c) and d).

Theg ambient laboratory condition for intake of air shall comply with (22 + 3) °C and (50 + 25)) % RH.
The appropriate work rate for the RPD class shall be used.

In grder to prevent excess water spilling out’of the mouth and contaminating the filter the hgad shall be
tiltgd back so that the water runs away from the mouth and is collected in a trap.

The test setup shall be allowed to §tabilise and the RPD shall be mounted on the RPD hegdform and

+20 i
expsed for | 180 0 min.

Numbers of samples to be éxposed are given in Table 14.

6.9]3.2 Exposureto.corrosive atmosphere

Intdgrated RPD.and’'components in ready for assembly state containing electronics shall be spbjected to
the[salt spray.test specified in ISO 9227 (neutral salt spray test NSS) for an exposure time of|(24 +1) h.

Thg RPDshall be tested with the open connection(s) blocked and with the Rl mounted on an gppropriate
form in‘the as worn state to prevent the salt spray from getting on its inside.

Checkin accordance with Z.Z and record any observation.
6.10 Requirements for elements/components
6.10.1 Filters

6.10.1.1 General

If RPDs are equipped with non-separable filters all filter requirements shall be met when using the
integrated RPD for testing.

When testing one filter of a multiple filter RPD the appropriate filter performance requirements of this
standard shall be met with the defined proportioned air flow.
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When testing separately, the air flow specified for a test shall be divided by the number of filters
through which the air flow is proportioned.

NOTE If, however, it is possible that one filter of a multiple filter device can be used alone in the configuration
of a different RPD then the full air flow can be used for testing.

If the filters’ resistances meet Formula (1) then the filter may be tested as a single filter with a
proportioned flow applicable to the work rate class. Two complete sets of multiple filters shall be tested

frmean
where
Afrnmasl  1s the maximum resistance difference of all filters tested
ST mean is the mean flow resistance,

If the filtdrs’ breathing resistances do not meet that equation, the filters shall be tested in|the
configurat]on the filters are intended to be assembled as in the complete RPD-at the full flow rate.

6.10.1.2 Rarticle filter

6.10.1.2.1| General

Prior to thg filter efficiency test, particle and combination filte¥s'shall be pre-conditioned in ready for
assembly sftate in accordance with 6.9.2.

6.10.1.2.2 | Particle filter efficiency and particle filter classes

Particle and combination filters for unassisted and‘assisted RPD shall meet one of the following particle
filter classs listed in Table 7 when tested in“accordance with 6.10.1.2.3, 6.10.1.2.4 or 6.10.1.2.% as
applicable.

Table 7 — Particle and combination filter classes

Efficiency Penetration
Filter-class
% %
F5 299,99 <0,01
F4 299,90 <0,1
F3 299,00 <1,0
F2 295,00 <5,0
F1 280,00 <20,0

6.10.1.2.3 Particle filter efficiency of unassisted filtering RPD

+5
Filters shall be tested in accordance with ISO 16900-3 for their designated efficiencies against [150 0 j

mg exposure to both NaCl and paraffin oil using an untested filter for each test.

For filters classified as W1, testing shall be conducted at a continuous test air flow rate of 85 1/min with
a tolerance of +2%.

For filters classified as W2, testing shall be conducted at a continuous test air flow rate of 135 1/min with
a tolerance of +2%.
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For filters classified as W3, testing shall be conducted at a continuous test air flow rate of 205 1/min
with a tolerance of +2%.

For filters classified as W4 testing shall be conducted at a continuous test air flow rate of 255 1/min with
a tolerance of +2%.

After the stabilization period of 3 min, at no point during the exposure test shall the efficiency fall
below its designated class.

+5
Filters other than those designated “for single shift use only” after the exposure to (150 0 J mg of

\
Parpffin oil shall then be re-sealed and stored for (24 + 1) h in ambient conditions. Storage'shall start as
sooh as paraffin oil exposure is completed.

Following storage the sample shall be retested for efficiency using paraffin oil ,(ISO 16900-3). The
megsurement of efficiency shall be performed in accordance with 6.10.1.2.5. The-filter effidiency shall
be gqual or greater than that for the designated class.

Filters designated as single shift use only shall be marked using the symbol given in 3.3.3.

6.10.1.2.4 Particle filter efficiency of assisted filtering RPD

Filters shall be tested in accordance with I1SO 16900-3 for(their designated efficiencies|during an
exppsure test. The exposure is defined as the product of concentration and time (C x t). The C x t shall
be 2 400 (with a tolerance of + 10%) mg x min/m3 for both NaCl and paraffin oil. The tedt flow rate
(Gceky) for the exposure test shall be calculated as given in Formula (2).

Qrest z(qmax ~min )'0'75+qmin (2)
whgre
Qmax is the averaged maximuhv interactive flow rate

Qmin is the averaged minimum interactive flow rate
Intgqractive flow rates of the RPD are determined in accordance with ISO 16900-8 by setting the
breathing machine to the designated work rate. If the RPD has the option for wearer to selgct multiple
flow settings this will be-determined at the highest flow setting.

After the stabilization period of 3 min, at no point during the exposure test shall the effjciency fall
belgw its designated class.

An fintested\filter shall be used for each test.

Filters/other than those designated "for single shift use only” shall then be re-sealed and| stored for
(24(#¥1) h in ambient conditions after exposure to paraffin oil. Storage shall start as soon as gxposure to
parattin o1l 1s completed.

Following storage the sample shall be retested using paraffin oil challenge (ISO 16900-3). The
measurement of efficiency shall be performed in accordance with 6.10.1.2.5. The filter efficiency shall
be equal or greater than that for the designated class.

Filters designated as single shift use only shall be marked using the symbol given in 3.3.3.

6.10.1.2.5 Short term test for particle efficiency

The measurement of efficiency shall be taken as the average over a time period of (30 # 3) s beginning
3 min after the start of the test.

The measured filter efficiency shall fulfil the requirement for the filter’s designated class.
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Testing shall be performed in accordance with ISO 16900-3.

Number of

samples is given in Table 14.

6.10.1.3 Gas filter

6.10.1.3.1

General

After pre-conditioning specified in 6.9 filters shall meet the requirements for their type and class

for capacity (6 10 1 3 2 Table 8 and Table 9) re51stance to mlgratlon (6. 10 1 3.3), 1f appllcable and

performange - all
meet the ¢ 1pac1ty requirements for each test gas New samples shall be used for each test gas.
Gas filter df the type OG shall be for single shift use only and shall be marked using the symbol given
in 3.3.3.
The gas cdpacity test parameter given in the Table 8 and Table 9 refer to laborafery testing uging
specified test agents under specified conditions which do not indicate the performance of the devide in
actual use pt the workplace.
Air flow rdtes given in Tables 8, 9 and 10 to 12 are deemed to be volumetric flow rates and shalll be
corrected §o 1 013 hPa.
The test flgw is proportioned by minimum number of filters used omdevice.
6.10.1.3.2| Gas filter capacity testing
Gas filter gapacity shall be tested according to their type and class using the test parameters giveh in
Table 8.
For CO filt¢rs used in RPD the gas capacity test shall be performed using the test parameters giveh in
Table 9.
Table 8 — Gas filter eapacity classes and test parameters
[est gas concen- Flow rate T Relative | Breakthrough Mll)mml:l m
tration emperature humidity | concentration real
Type/ (constant) through time
class I/min
ml/m3 | mg/m3 {with a tolerance °C % ml/m3 min
of 2%
Type OV Organic vapour? (Cyclohexane)
a2 Organic c¢mpound+haying a boiling point >65 °C at atmospheric pressure.
b Since high coneentration of cyclohexane has potential risk to exceed the lower explosion limit the test concentration pf
class 4 has beqnreduced to 6 000 ml/m3 and the breakthrough time has been expanded accordingly.
C

Organic c
d

TIpoUId Taving a boiting poimt =65 € at atmospITeric pressure.

Any or all of NO, NO, and N,0, can be present in effluent air. The total concentration of (NO + NO, + N,0,) shall not

exceed 5ml/m3. There is no distinction in measurement for the different effluents necessary.

e

f

8
h

This concentration of Hg is the saturated vapour pressure at the test temperature.

Both concentrations shall be tested.

Both HCN and (CN), may be present in effluent air. The total concentration of HCN and (CN), shall not exceed 5ml/m3.

For assisted filtering RPD, the test flow rate shall be the average interactive flow rate of the RPD as determined in

accordance with ISO 16900-8 by setting the breathing machine to the highest designated work rate. If the RPD has the option

for wearerto s

elect multiple flow settings this will be determined at the highest flow setting.

22
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Table 8 (continued)
Test igas concen- Flow rate Temperature Relative | Breakthrough Mli)r;ir:ll(l_m
Type/ ration (constant) humidity | concentration through time
class 1/min
ml/m3 | mg/m3 | with a tolerance °C % ml/m3 min
of 2%
class 1 300 1042 (25+3) 60
class 2 1000 3474 300 (22 + 1) and 10 60
clags3 3000 | 104272 (70 £ 3) 60
class 4 6000 | 20845 90P
Type OG Organic gas and vapour low boiling® (Dimethylether)
(25£3)
300 285 30h (22+1) and 10 60
(70 £ 3)
class 1 Isobutane
(25%3)
3000 2853 30h (22+1) and 10 40
(70£ 3)
Type AC Acidic gases SO5/CY;/H,S
class|1S0,| 300 801
clasy1Cl, | 300 878
class|1 H,S| 300 422
class|2 SO, | 1000 2 669
clas42Cl, | 1000 | 2927
class|2 H,S| 1000 | 1407 (25 3)
30h (22+1) and 5 20
class|3 SO, | 3000 8007 (70 +3)
clasy3CL, | 3000 | 8787
class|3 H,S| 3000 | 4220
class|4 SO, | 9000 | 24022
clasy4Cl, | 9000 | 2634%
class|4 H,S| 9000 | 12661
Type BC Basic gases (NH3)
a  (rganic compeund having a boiling point >65 °C at atmospheric pressure.
b Since high-Cententration of cyclohexane has potential risk to exceed the lower explosion limit the test conceptration of
class { has beenreduced to 6 000 ml/m3 and the breakthrough time has been expanded accordingly.
¢ Qrganic compound having a boiling point <65 °C at atmospheric pressure.
d MO O O

exceed 5ml/m3. There is no distinction in measurement for the different effluents necessary.

¢ This concentration of Hg is the saturated vapour pressure at the test temperature.

f Both concentrations shall be tested.

A 11 N 1 . £61 PRI ) beordea] A £LNL o Nl ll
ANy O T 0T IVO IV O, ama I, U7 CalT D PTeSCITT T CITTaeIIT att - T e totar COMCeIItr attoT OT (INO T INUS T+ 1Ny U7 ) ST all not

8 Both HCN and (CN), may be present in effluent air. The total concentration of HCN and (CN), shall not exceed 5ml/m3.

b For assisted filtering RPD, the test flow rate shall be the average interactive flow rate of the RPD as determined in
accordance with ISO 16900-8 by setting the breathing machine to the highest designated work rate. If the RPD has the option
for wearer to select multiple flow settings this will be determined at the highest flow setting.
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Table 8 (continued)
Test gas concen- Flow rate Relative | Breakthrough Minimum
tration Temperature humidity concentration break-
Type/ (constant) through time
class 1/min
ml/m3 | mg/m3 | with a tolerance °C % ml/m3 min
of 2%
class 1 300 211 (25+3)
+
class 2 1000 703 -
3 30015 30h (22+1) and 10 40
cass (70 £ 3)
class 4 9000 6 327
Type NO, Nitrogen monoxide (NO) and Nitrogen dioxide (NO,)
class 1 NO 300 37
class 1 NO, || 300 57
(25+3)
class2 NO | |1 000 124 d
lass 2 NO, | |1 000 190 307 (22+1) N o 20
cass 2 (70 £ 3)
class3NO | (3000 372
class 3NO,| [3 000 570
Type HG Mercury (Hg)
class 1 (25&3) 240
class 2 1,9¢ 13,2 30h (22+1) and 0,012 480
class 3 (70 £ 3) 600
Type OZ Ozone
1 2 (25+3) 480
class 1f o 9 30h (22+ 1) and 0,1 20
(70 £ 3)
Type HCN Hydrogen Cyanide (HCN)
class 1 300 335
+
class 2 1000 1116 (25 _d3)
30h (22+1) an 58 25
class 3 3000 3 347
(70 £ 3)
class 4 9000 | 10042
Type AH Arsine (AsHj)
(25+3)
class 1 1 3,2 30h (22+1) and 0,01 170
(70 £ 3)
Type HF Hydrogen Fluoride (HF)
a  Organic c¢nipound having a boiling point >65 °C at atmospheric pressure.

b

class 4 has been reduced to 6 000 ml/m3 and the breakthrough time has been expanded accordingly.

¢ Organic compound having a boiling point <65 °C at atmospheric pressure.

Since high concentration of cyclohexane has potential risk to exceed the lower explosion limit the test concentration of

d  Anyorall of NO, NO, and N,0, can be present in effluent air. The total concentration of (NO + NO, + N,0,) shall not
exceed 5ml/m3. There is no distinction in measurement for the different effluents necessary.

¢ This concentration of Hg is the saturated vapour pressure at the test temperature.

f Both concentrations shall be tested.

8 Both HCN and (CN), may be present in effluent air. The total concentration of HCN and (CN), shall not exceed 5ml/m3.

h

For assisted filtering RPD, the test flow rate shall be the average interactive flow rate of the RPD as determined in

accordance with ISO 16900-8 by setting the breathing machine to the highest designated work rate. If the RPD has the option
for wearer to select multiple flow settings this will be determined at the highest flow setting.
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Table 8 (continued)
Test igas concen- Flow rate Temperature Relative | Breakthrough Mli)r:_i':ll:_m
Type/ ration (constant) humidity | concentration through time
class 1/min
ml/m3 | mg/m3 | with a tolerance °C % ml/m3 min
of 2%
class 1 (25 3) 90
class 2 70 58 30h (22+1) and 3 480
clags3 (7UE5) 1500
Type CD Chlorine dioxide (Cl10,)
(25£3)
class 1 500 1392 30h (22+£1) and 04 30
(70 £ 3)
Typg ETO Ethylene Oxide ((CH;),0)
claks 1 100 182 (25%3)
claks 2 300 546 30b (22+1) and 1 20
class 3 1000 | 18184 (70 £3y
Type FM Formaldehyde (€H50)
class 1 100 124 (25+3) 20
class 2 100 124 30h (22+1) and 1 120
clafs 3 500 620 (70 £ 3) 240
Type MB Methylbromide (CH3Br)
class 1 300 1176 (25£3)
clapss 2 1000 3919 30h (22+1) and 1 30
clakss3 | 3000 | 11757 (70 £ 3)
Typle PH Phosphine (PH;)
claps 1 300 421 (25£3) 25
30h (22+1) and 0,3
clags 2 300 421 (70 £ 3) 75
a  (Qrrganic compound having/aboiling point >65 °C at atmospheric pressure.
b SInce high concentration of cyclohexane has potential risk to exceed the lower explosion limit the test conceptration of
class f has been reduced.t6.6 000 ml/m3 and the breakthrough time has been expanded accordingly.
¢ QOfrganic compound-liaving a boiling point <65 °C at atmospheric pressure.
d y or all of NO, NO, and N,0, can be present in effluent air. The total concentration of (NO + NO, + N,0,) sHall not
exceefl 5ml/m3xThere is no distinction in measurement for the different effluents necessary.
e is«concentration of Hg is the saturated vapour pressure at the test temperature.
f Bloth-concentrations shall be tested.

8 Both HCN and (CN), may be present in effluent air. The total concentration of HCN and (CN), shall not exceed 5ml/m3.

h " For assisted filtering RPD, the test flow rate shall be the average interactive flow rate of the RPD as determined in
accordance with ISO 16900-8 by setting the breathing machine to the highest designated work rate. If the RPD has the option
for wearer to select multiple flow settings this will be determined at the highest flow setting.
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Table 9 — Gas filter type CO classes and test parameters

Flow rate Breakthrough Minimum
Test gas con- Tempera- | Relative break-
Type/ cen-tration  |(dynamic)? (con- ture humidity| concentra- | , .. | through
stant) tion ti
class me
1/min with a tolerance .
3 3 o 0 3
ml/m3 | mg/m of + 2% C % ml/m ml min
Type CO Carbon Monoxide (CO)
300 347 35 — (25+1) (95 3) 140 20
class20| BO00 347 — 30¢ 51 NA 20
3000 | 3469 35 - (251 (95+3) 20
300 347 35 — (251 (95+3) 60
class 60| B00 347 — 30¢ (51 NA 200b 209
3000 | 3469 35 — (25+1) (95 +3) 200¢ 60
300 347 35 — (251) (95 3) 180
Cigi)s 300 347 — 30¢ (5+1) NA 204
3000 | 3469 35 — (251 (95+3) 18(
NA Not appllicable (the absolute humidity at this temperature is very low and therefore neglectable)
a  Tested as complete filtering RPD even if standardized connector filters are @Wsed: Only one RI size shall be tested. RI
shall be leakfight on the headform.
b Average|time weighted over any 5 min interval (moving average).
¢ The dos¢ shall be calculated by using the normalized real measuremérit data.
d  After this time, the test at low temperatures can be terminated because the essential performance is verified.
¢ For assigted filtering RPD, the test flow rate shall be the avefdge interactive flow rate of the RPD as determined i ac-
cordance with ISO 16900-8 by setting the breathing machine to-the highest designated work rate. If the RPD has the option
for wearer tq select multiple flow settings this will be detexmined at the highest flow setting.
6.10.1.3.3| Gas filter resistance to migration
Gas filter df type ETO, MB, FM, CO, and\NO, can be sensitive to migration and shall be for single ghift
use only ahd shall be marked using the symbol given in 3.3.3, unless they meet the requirements of
resistance [to migration. Filters being tested for migration shall be exposed to the same conditions pnd
breakthroyigh times as specified in'6.10.1.3.2, but for half of the required minimum breakthrough time
and then, 3fter storage, test'gas shall be passed through the filter for 40% of the required minimpum
breakthroyigh time and breakthrough shall not occur prior to that calculated time.
Testing shgll be performed in accordance with ISO 16900-4:2011, Migration Test B.
Number of|test samples in ready for assembly state is specified in Table 16 or Table 14.
6.10.1.3.4| Gas filter other than type CO performance at specified work rates

The gas filter performance at specified work rates verifies that the filter achieves a minimum
performance level at the work rate class of the RPD.

Multiple Type filters and combination filters shall be tested at the same work rate for each gas filter
Type and/or efficiency clas

Filters shall meet the minimum breakthrough times given in Table 10 for their specific test gas(es)
at the given breakthrough concentration for its type and class under the test parameters provided
in 6.10.1.3.2 and Table 8 with the exception of the tolerance of the relative humidity to be extended
to £ 5 % If the test gas concentration in Table 8 is above 1 000 ml/m3, the test shall be conducted at
1 000 ml/m3.

26 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=e7e6ec4932d10e3b8bbb136e64e317f2

1SO 17420-2:2021(E)

Table 10 — Minimum breakthrough times at test flow rates for work rate classes

Unassisted RPD Filter Assisted RPD Filter Minimum breakthrough
VIY:::( Flow rate Flow rate times
class (constant) (constant) min
1/min 1/min
W1 110 with a tolerance of +2%
w2 180 with a tolerance of +2% .
- Measured maximum flow rate
w3 270 with a tolerance of +2%
W4 340 with a tolerance of +2% 12

Medsured maximum flow rate is determined in accordance with ISO 16900-8 by setting the

ma

Pri

—

As
be

desfribed in ISO 16900-4:2011, Annex B. This method only applies to.filter types OV, OG, AC

6.1

The gas filter capacity test in 6.10.1.3.2 includes the validation test for workrate class W1.

For|CO filters used in unassisted RPD the validation test shall be performed for the workr

3a

For|assisted RPD the CO filters shall'be tested at the measured maximum flow rate which
the|dynamic flow rate given indables 11 to 13.

Thg number of test samples.shall be as specified in Annex C.

Testing shall be performed in accordance with ISO 16900-4.

©lI

hine to the designated work rate class as given in Table 2.

4n alternative to a test conducted at flow rates greater than 110 1/min’the breakthroug

D.1.3.5 Gas filter type CO at specified workrates

nd 4.
W2 using the test parameters given in Tables#1,
W3 using the test parameters given in Table 12,

W4 using the test parameters giver in Table 13.

r to this test, gas and combination filters shall be pre-conditioned in accordance with 6.9.2

breathing

2.

1 time may

Calculated from measured breakthrough times at lower flow ratés)in accordance with method

hnd BC.

hte class 2,

Eubstitutes

S0 2021 - All rights reserved

27


https://standardsiso.com/api/?name=e7e6ec4932d10e3b8bbb136e64e317f2

ISO 1742

0-2:2021(E)

Table 11 — Gas filter validation of type CO classes and test parameters for work rates class W2

b Average

over the 3 min testing time.

Flow rate Breakthrough | Minimum
Test gas concen- Tem- Relative | c¢on- break-
Type/ tration (dynamic)a pt(::: " | humidity | cen-tra-| dose through
class tion time
ml/m3 | mg/m3 l/e;r;irr:c‘giotfhiazt(%_ °C % ml/m3 | ml min
Type CO Carbon Monoxide (CO)
class 20 300 347 40 3
class 20 3000 | 3469 200 3
class 60 300 347 65 @25+1) | (90+5) 2000 40 3
class 60 3000 | 3469 200 3
Class 180 || 300 347 40 3
Class 180 |13 000 | 3469 200 3
a  Testing s complete filtering RPD.

b Averagelover the 3 min teSting time.

Table 12 — Gas filter validation of type CO classes and test parameters for work rates class W3
Flow rate Breakthrough | Minimhm
Test gas concen- Tem- Relative | con- break-
Type / tration (dynamic)? pe-rature’| humidity |cen-tra-| dose | through
class tion timg
ml/m3 | mg/m3 /min with a tol- °C % ml/m3 | ml min
erance of + 2%
Type CO Carbon™Monoxide (CO)
class 20 300 347 60 3
class 20 3000 | 3469 200 3
class 60 300 347 60 3
105 (25+1) | (90+5) | 200Pb
class 60 3000 | 3469 200 3
class 180 300 347 60 3
class180 | 3000 | 3469 200 3
a  Testing §s complete filtering.RPD:

Table 13 {— Gas filter validation of type CO classes and test parameters for work rates class W4
Flow rate Breakthrough | Minindum

Test gas con- Tem- Relative con- brea|k-

'I‘ype/ centration (dynamic)a pe-rature| numidity | cen-tra- dose tnrough

class tion time
ml/m3 | mg/m3 I/min with a tol- °C % ml/m3 ml min

erance of + 1%
Type CO Carbon monoxide (CO)

a  Testing as complete filtering RPD.

b Average

over the 3 min testing time.
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Flow rate Breakthrough | Minimum
Test gas con- Tem- Relative con- break-
Type/ centration (dynamic)2 |pe-rature| humidity | cen-tra-| dose | through
class tion time
ml/m3 | mg/m3 I/min with a tol- °C % ml/m3 ml min
erance of + 1%
class 20 300 347 80 3
class 20 3000 | 3469 200 3
clasp 60 300 347 80 3
135 (25+1) (90 £5) 2000
clasp 60 3000 | 3469 200 3
clasp 180 300 347 80 3
clasp 180 3000 | 3469 200 3
a  [lesting as complete filtering RPD.
b Wverage over the 3 min testing time.
6.10.1.4 Combination filters
The particle filter of combination filters shall be on the inlet sidé.of the filter as used.
Combination filters shall meet the requirements of particle filters (6.10.1.2) and gas filters (§.10.1.3).
6.1D.1.5 Test schedule for particle filters, gas filtens,or combination filters
Theg numbers of filters to be pre-conditioned and. tested are given in Table 14.
Table 14 — Test schedule for pasticle filters, gas filters or combination filters
Particle filter or combination filter for each test aerosol
Preconditioning
Sample No Test
Seq? Exhb
X —
6.10.1.2.3 0r 6.10.1.2.4
2 X —
3 X . 6.10.1.2.3 0r 6.10.1.2.4
followed by 6.10.1.2.5
— (X)¢
= X): 6.10.1.2.3 or 6.10.1.2.4
6 o (X)c 6.10.1.2.3 0r 6.10.1.2.4
followed by 6.10.1.2.5
Gad filter or combination filter for each test gas and concentration
Preconditioning . -
Sample No Test Relative humidity
Seq? Exhb
X — (25+3)%
J— 0,
2 X 6.10.1.3.2 70£3) %
— (25+3)%or
3 ()¢ (70 + 3) %
a  Sequential preconditioning (6.9.2) for testing in ready for assembly state
b Preconditioning by exposure to exhaled air (6.9.3.1)
¢ Ifapplicable
d  Based on the result of 6.10.1.3.2 the relative humidity leading to a shorter breakthrough time has to be used
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Table 14 (continued)
Particle filter or combination filter for each test aerosol
Preconditioning
Sample No Test

Seq? Exhb

4 X — (25+3)%
6.10.1.3.4

5 — (X)¢c (70+x3)%
6 X)¢ — 25+3)09

(X) 6.10.1.3.3 ( ) %
7 — (X)ec (70 £3) %

Precond
If applid

Based o

Sequentfial preconditioning (6.9.2) for testing in ready for assembly state

itioning by exposure to exhaled air (6.9.3.1)
ble
h the result of 6.10.1.3.2 the relative humidity leading to a shorter breakthrough time has to(e’used

6.10.2 Flgxibility and resistance to deformation of hoses

6.10.2.1 H
For identif

For assiste|
The flow r
The flow rg

When testi
with a com

by more t}
temperatu

One sampl

6.10.2.2 K
For identif

When testg
(1000 = 5(

and compr

and (50 * 2

lesistance to deformation of the breathing hose for RPD withouta flow warning dev
cation of the breathing hose see Figure 3, Item 3.

d filtering RPD, a breathable gas supply chain shall be the’source of air flow used in the
hte used in the test shall be the measured minimum flow rate of the assisted filtering K
bsulting from the compression load shall not be reduced by more than 50%.

ng unassisted filtering RPD with a breathing hose at a constant flow rate of (110 + 5) 1/
pression load of (50 * 2,5) N applied to the hose the resulting flow rate shall not be redy

0
an 50 %. Hose and compression plates.shall be equilibrated to (35 2] °C and tested
Fe of (22 + 3)°C and (50 * 25)% RH with testing commencing within 1 min.

e in non pre-conditioned state shall be tested in accordance with ISO 16900-6:—, 6.2.

esistance to deformation of low pressure hose
cation of the low pressure hose see Figure 3, Item 7.

bd at a constant flow rate of (110 + 5) I/min with a compression load of

) N applied to the hose the resulting flow rate shall not be reduced by more than 50%. H
0

35

pssion plates shall be equilibrated at [ ] °C and tested at a temperature of (22 * 3) °(

5)% RH with testing commencing within one minute.

ice

est.
PD.

min
ced

At a

DSe

One sampl

e ii“non pre-conditioned state shall be tested in accordance with IS0 16900-6:—, 6.2

6.10.2.3 Flexibility of hose(s)

Hose(s) (if fitted) shall not unduly restrict the wearer’s mobility when the RPD is used in accordance

with the in

formation supplied by RPD manufacturer.

Testing shall be performed in accordance with 5.8 and ISO 16900-7.
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6.11 Requirements for RPD with standardized connector

6.11.1 General
Standardized connector on the RPD shall meet the requirements of ISO 17420-3.

RPD using standardized connector shall have the male thread connector on the filter and the female
thread connector on the RI.

Any RPD having a standardized connector shall meet all requirements of 6.1 through 6.10 and
[SO 17420-1 unless otherwise specified.

Filtprs with standardized connectors shall be work rate classes W1 or W2.

Theg work rate class of the complete RPD with standardized connector is determined.by th¢ work rate
clags of the filter.

For| assisted filtering RPD a standardized connector is allowed on the\Rl class ‘DT’ pr ‘cT’. All
reqpirements for assisted filtering RPD shall be fulfilled. Filters with standardized connect¢r shall not
be gllowed in assisted filtering RPD.

The RI shall fulfil the relevant requirements when using a standardized connector. The breathing
resistance of the breathable gas supply chain without RI shall ,not exceed 800 Pa when tested with
180 1/min constant flow.

Multi-functional filtering RPD in the unassisted mode shallbe equal to or less than W2.

Ele¢tronics used in RI and filters shall have an indepefident functionality.
6.11.2 Filters with standardized connector.

6.11.2.1 Resistance of filters with standardized connectors
Thip requirement supersedes 6.3.1.

The resistance of filters shall ‘be” determined on two filters after sequential pre-condfitioning in
accprdance with 6.9.2.

The resistance shall be nteasured with any filter accessory in place.

Test shall be performed at a constant flow rate of 110 I/min for filters of work rate class W1jand 180 1/
mir] for filters of work rate class W2.

Thg maximum'resistance of filters shall not exceed the values in Table 15 regardless of tyge, capacity
clags or efficiency class.

NOTE To improve the comfort to the wearer for particle and gas filters the values for W1 in Table 15 are
lower than the physiological limits

Table 15 — Resistance of filters

Maximum resistance for W1 filters | Maximum resistance for W2 filters
Filter tested at 110 1/min at BTPS tested at 180 1/min at BTPS
with a tolerance of £ 2% with a tolerance of £ 2%
Pa Pa
Particle 400
Gas 800 800
Combination 1000

Resistance values given in this table and Table 17 in combination shall not exceed the acceptable value of
1200 Pa for the RPD.
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Air flows are expressed at BTPS. When the measurement is performed at a temperature other than 37 °C
and a pressure other than 1 013hPa, the result shall be normalised to BTPS using a linear approach.

An example for normalisation calculation for resistance of filters results is given in D.2.2.

6.11.2.2 Mass and size of filters with standardized connector

The mass of a filter (including any holder and accessories) with a standardized connector shall not

exceed 500 g.

The maximum size of a filter which uses a standardized connector shall be such that the filter (including

+0,3
any holder] and accessories) shall pass through a | 120 0

mm square opening in the orientatjons

shown in Figure 5. The centre line of the standardized connector shall be no more than 60 mmArom fany

edge, see Figure 6, Item 1.

One filter With seals and plugs removed shall be checked in accordance with 7.2.

Pimensions in millimdtres

Figure 5 — Schematic drawing of filter gauge for dimensions and orientation

120

Dimensions in millimdtres

Key
1 filter connector centre line

120

Figure 6 — Schematic drawing of filter gauge for distance from filter connector centre line to

32

filter edge
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6.11.2.3 Particle filters with standardized connector

Particle filters used in filters with a standardized connector are limited to the following classes: F2, F3,
F4 and F5.

6.11.2.4 Test schedule for particle filters, gas filters or combination filters with standardized
connector

The numbers of filters to be pre-conditioned and tested are given in Table 16.

T ol 1L T 'y | P . | £, VR | £314 £l ) = £314 s h
IduiT 190 ITTOU SUIITUUIT 1UT PJddILILIT ITIITT 5, 5d5 ITIICT 5 UT LUIIIUIIIAUIUIT TTITCT 5 lt

standardized connector

Filter with standardized connector
(particle, gas or combination filters)

Preconditioning Relative humidity*
Sample No Test
AR Seqb %
. (25£3) or
1 X 6.11.2.1 (70 £ 3)
2 — X 6.11.2.1 (25+3)
3 — X 6.11.2.1 (70+3)

a  Tested as received.

b Tested after sequential preconditioning (6.9.2).

¢ For gas filters or combination filters except type, CO.

Additional samples for requirements specified in 6.10.1.5 are given in Table 15.
6.11.3 RI with standardized connector

6.11.3.1 General
Only one standardized connector shall be operational at any time.

If the RI has a standardized.connector and one or more additional filter connector(s), 3 means of
making the additional connector(s) inoperable must be provided. All necessary informatioI about the
safg configuration of those systems shall be provided in the information supplied by the mafufacturer.

RIs|with standardized connectors shall be either class ‘DT’ or ‘cT".

RI with standardized connector shall be equipped with a means to avoid the exhaled &ir passing
through thefilter.

Checkin accordance with 7.2.

6.11.3.2 Breathing resistance of RI with standardized connector

This requirement supersedes 6.3.1.

After sequential pre-conditioning two RI shall be tested for breathing resistance and meet the
requirements in Table 17, at both a constant flow of 110 I/min with a tolerance of +2 % and a constant
flow of 180 I/min with a tolerance of +2 %, when equipped with a filter simulator in accordance with
ISO 16900-5.

To determine the inhalation resistance of the RI the resistance of the filter simulator shall be subtracted
from the measured value.
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Table 17 — Breathing resistance for RI with standardized connector

Breathing resistance Breathing resistance
constant flow at 110 1/min constant flow at 180 1/min
with a tolerance of 2 % with a tolerance of 2 %
Pa Pa
Inhalation resistance 200 400
Exhalation resistance NA 400
Resistance values given in this table and Table 15 in combination shall not exceed the acceptable value of 1 200 Pa for the RPD.

Testing shgH-beperformedinaecordapeewith 150169002

6.11.3.3 Ipward leakage requirement for RI using a standardized connector

After sequential pre-conditioning RI using standardized connector shall meet the requirements| for
inward leakage given in Table 18 when tested in accordance with 5.7.2.

For this tegt the filter simulator according to ISO 16900-5 shall be used.

Thable 18 — Inward leakage requirements for Rls with standardized connector

IL
RI class MAX
%
cT 0,05
bT 1

6.11.4 Proptection class determination for RPD using standardized connector

RPD using standardized connector shall be classified by protection class as specified in Table 19.

Table[19 — Determination of protectiofuclass for RPD with standardized connector and
combination filters

Filter class
RI class F5 F4 F3 F2
Combination filter Combination filter | Combination filter | Combination filtgr
cT PC4 PC3 PC3 PC2
bT PC3 PC3 PC2 PC2

For RPD with standardized connector and gas filter only, cT will be allocated to PC4 and bT will be
allocated tp PC3.

6.11.5 RPD-using standardized connector and low pressure hoses

If a breathing hose or adaptor is included in the RI as shown in Table 20, it shall be permanently affixed
or shall be connected by a non-standardized connector. The breathing hose shall be provided with a
fixation means to the body of the wearer.

Only configurations 1, 3, 3a, 3b and 5 of Table 20 shall be used and shall fulfil all requirements related
to RI with standardized connector, see 6.11.3.
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Table 20 — Acceptable and non-acceptable configurations

Configuration RI Breathing hose Filter Acceptable
(bT or cT) (adaptor) configuration
(yves or no)
1 © NONE © YES
2 © @ - ® O] NO
3 ° ©® O] YES
3a A Ao O] ©) YES
3b A Adaptor: Ae ® ® YES
4 © ® ° NO
5 © @ A A YES
Key:
©@ standardised connector
A non-standardised (dedicated) connector
e fixed connection
-— hose

6.12 Multi-functional RPD

operation. The operation of changing from unassisted télassisted filtering mode, or vice ver$a shall not

A rEulti-functional RPD shall meet all of the requirements relevant to its classes in al] modes of
resyilt in a decrease in PC class below that of the lower®C class of the multi-functional RPD.

Thi} shall be tested by adding an extra exercisefor 2 min at the end of the TIL test regimg using the
filtgring mode with the lower PC class. This exeréise shall be performed while standing still.

At the beginning of these 2 min the multi-functional RPD shall be set from one filtering mode to the
other and after 1 min back, if compatible;with the design.

The arithmetic mean percentage inward leakage of the extra exercise for the entire panel shdll fulfil the
TIL|requirements for the RPD function which has the lower PC class.

Tesfting shall be performled using the exercise regime in accordance with ISO 16900-1:2019,
Tabjle B.2 and B.4

Theg RPD shall be désigned in such a way that the mode of operation can be identified by the wearer
durjing use.

N

Aftér sequential pre-conditioning, testing shall be performed in accordance with ISO 16900

6.18 Requirements for optional features

6.13.1 General

RPD with optional features shall meet all applicable performance requirements of ISO 17420-1 and this
document

6.13.2 Extreme low temperature requirements

Where the manufacturer's chosen temperature is below -5 °C, the following performance requirements
shall be met.

Filters designated to operate at the manufacturer’s chosen temperature shall be stored for a minimum
of 4 h for equilibration at that temperature and then tested in accordance with 6.10.1.3.4 at the
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temperatures given in Tables 8, 9, 11, 12 and 13. Testing shall start within 5 min after completion of
equilibration.

RPD designated to operate in the chosen temperature shall meet the following performance
requirements:

— breath

— mecha

ing resistance/work of breathing/elastance;

nical strength of visor (see ISO 17420-1:2021, 5.9.1.4).

Testing shall be performed in accordance with 6.3.1 or 6.3.2 as applicable.

For assiste
temperatu
practical p
whichever

Testing in

6.13.3 Ex

Where the
as applicah

Testing sha
In addition)
resistg

— mecha

Testing shz

Filters des
of 4 h for e
start withi

6.13.4 Co

When exp

d RPD, the RPD in ready for assembly state, except the RI, is equilibrated at the chosen

re. The RPD is assembled in the chosen cold temperature, but no colder than -15 °G;and
erformance test commenced within two minutes thereafter at that temperature|or -1
is warmer.

iccordance with ISO 16900-7:2020, Annex B j) and Annex A, Activity 1 to 8\

freme high temperature requirements

le, shall be met when the RPD is operated at that temperatuvre.
1l be performed in accordance with 6.3.1 or 6.3.2.
the following performance requirements shall also‘be'met at that temperature:
nce of deformation of breathing hose;
hical strength of visor.

1l be performed in accordance with 6.10.2 and ISO 17420-1:2021, 5.9.1.4.

quilibration at that temperature.ahd then tested in accordance with 6.10.1.3.4. Testing s
[n 5 min after completion of equilibration.

ntact with hot surface

sed parts and cotrponents of the RPD are in contact with a hot surface there shall bq

deterioration that affects thefunction.

Exposed parts and comiponents are those that can be touched in as worn state by the exposed sur
identification prohe€ specified in ISO 16900-5.

Test in accprdance with 7.4 and check in accordance with 7.2.

rold
the
b °C

RPD manufacturer has chosen a temperature above 35 °C, the réquirements of 6.3.1 or 6J3.2

gnated to operate in the manufacturer’s chosen temperature shall be stored for a minimpum

hall

no

face

6.13.5 Hydration

If the RPD

the RP

be cap

discon

36

is fitted with a facility for drinking, the hydration facility shall

D.

able of supplying a drinking rate of at least 100 ml/min.

nected from the liquid container.

be able to be used by the wearer without assistance, without the use of tools, and without removing

incorporate means that ensure the wearer cannot inadvertently create a leak when the system is
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Testing shall be performed in accordance with ISO 16900-7.

allow intake of liquid while in a contaminated area. The protection of the device shall be assessed
during the total inward leakage test while connecting, disconnecting, drinking and with the

drinking device in its stowed position.

Testing shall be performed using the exercise regime in accordance with ISO 16900-1:2019, Tables B.1,

B.2

or B.3.

6.13.6 Performance of RPD using prefilters

Thd
pre

6.1

If th
atm
nat

6.1
If th

(EM
pro

7

7.1
Thi

7.2
The

RPD, or its components, shall be tested for the following applicable requirement
Filter(s), including any holder(s), in place.

Breathing resistance/work of breathing/elastance (see 6.3).

Resistance to flame - Single burner dynamic (see 5.3).

Size and mass of filter, if standardized connector is used (see 6.11.2.2).
Validation of practical performance (see 5.8).

Field of vision (see 5.2).

B.7 Use of RPD in potentially explosive atmospheres

e information supplied by the manufacturer states that the RPD can be used in potentiall
ospheres, the RPD shall comply with the IEC Ex/€ertified Equipment Program or other
onal programs.

8.8 Electromagnetic compatibility of RPD

e information supplied by the manyfacturer states that the RPD is electromagnetically
C), the RPD shall comply with theTIEC 61000-6-2 EMC Publications or other equivale
brams.

Testing

General

5 clause contains testing which is not included in the ISO 16900 series.

Inspection

dochrtren

5 with the

[y explosive
equivalent

compatible
ht national

inspection shall be made prior to laboratory or practical performance tests or as specilﬁed in this

TIICTIIC:

This may entail a certain amount of assembly, dismantling or adjustment of the RPD.

Inspection shall include a report of the findings of the following, as applicable.

a)
b)
‘)
d)

Visible damages, deformation, corrosion.

The operation of switches, connections, control means, etc., including use of gloves (if required).

The need for special tools.

If connections can be disconnected inadvertently.
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removed for maintenance.

If incorrect combinations are prevented by design solutions.

If means for sealing, such as O-rings or gaskets, will be retained in position, unless deliberately

Warning devices, monitoring devices, checking devices and indicators, whether or not signals

intended to give different information can be distinguished from one or the other. This may require
certain adjustments on the RPD, e.g. replacing a battery with a controllable power supply, relieving
pressure, etc.

esence of flow rate.

e)

f)

g)

h) The pr

i)

i) Them

k) Thein

1) Availa
declar
condu

7.3 Test

The compd

bubble rate

7.4 Cont

Exposed p

suitable to

8 Mark

8.1 Gen

As a minin

Contact in
weblink w]

All markin
NOTE )}

Where app

The colmpatibility with additional equipment.

hrking.
Fformation supplied by the manufacturer.

bility of documentation, e.g. safety data sheets or declarations relevant t6 the materials u
htion of reliability conducted or the declaration that relevant parts,ef the FMEA have b
ted.

ing of leak tightness using positive pressure

nents shall be immersed in water to a depth of betweén' 0,2 m and 0,3 m. After 1 min
shall be measured for 1 min and recorded.

ract with hot surface

test the exposed parts and components at{130 + 15) °C for 15 s.
ing

eral

um, the manufacturer shall provide marking on the RPD conforming to this clause.

formation of the sma@nufacturer shall be included on the package. This can be done |
nich directly leadSto address and telephone number of the manufacturer.

ps shall be readable, permanent and clearly visible.
ermanent marking is marking that cannot be removed without evidence of its removal.

licable, marking may be added in order to comply with national or local regulations.

Sed,
een

the

irts and components are placed in contact-with a horizontal orientated laboratory hot pjlate

y a

8.2 Marking of RPD without separable components

The RPD shall include at least the following marking:

a) manufacturer name, logo or identifying mark;

a)
b)

c)

RPD model number, name or any other type identifying mark;
reference to this standard and year of publication;

RPD classification in the following sequence:

1) protection class

38
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2) work rate class
3) Rltypeand class
4) particle filter class, if applicable

5) gasffilter class, if applicable

e graphical

3;

hrked with

mmercially

F also using

ble;

d) means of traceability, e.g. serial number, batch number, lot number;
NOTE Format can be chosen by the manufacturer.

e) |instructions to read the information supplied by the RPD manufacturer, by using th
symbol given in 3.3.2;

f) |RPD for single-shift use only shall be marked by using the graphical symbol given.in 3.3

g) |shelflife indication, e.g. end of shelf life, by using the graphical symbol given in 3.3.4;

h) |size designation, if applicable.

8.3| Marking of RPD replacement parts

RPI) replacement parts which are designated by the manufactufer as replaceable shall be m

a) |the manufacturer name, logo or identifying mark, and

b) [part number or type identifying mark.

If marking on replacement parts is not feasible, the labelling shall be on the smallest co

avajlable package.

8.4 Marking of RPD components aspart of a system

8.4{1 RI

The RI shall be marked with atdeast the following information:

a) [Rlclassand type;

b) |when the Rlis partefa RPD system with multiple configurations this shall be indicated by
the graphical§ynibol given in 3.3.1;
EXAMPLE.V®  bT

c) |[sizesiflapplicable;

d) [reference to this standard and vear of publication;

e) means of traceability, e.g. serial number, batch number, lot number;
NOTE Format can be chosen by the manufacturer.

f) instructions to read the information supplied by the RPD manufacturer, by using the graphical sym-
bol given in 3.3.2;

g) designation of compliance with other standards (e.g. eye protection) on the RI, if applica

h) RlIswithstandardized connector in accordance with ISO 17420-3 shall be marked with th

symbol 3.3.5;
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8.4.2 Marking of particle, gas/vapour or combination filters
The filter shall be marked with the following information
a) filter type and class,

The sequence of the marking is as follows: particle filter type and class,blank space, gas filter
type(s) and class(es) and work rate indicated by lower case ‘w’ in accordance with ISO/TS 16973. If
there are more than one gas filter type and class, a single space shall be used for separation.

EXAMPLE F3 0G1 AC2 w2

b) colour|code in accordance with Table 21,

Table 21 — Equivalent color code for filter marking

UCL CMYK RGB HSL
Filter (Universal (Cyan, (Red, (Hue,
types Color Colour Lan- |Magenta, Yel-| Green, Saturation MunselV'\ 'Pantone | RAL
guage) low, blacK) Blue) Lightness)
Gas filters| | Blue #007197 100, 25,0,41 | 0,113,151 | 139, 255,76 | 2.5PB4/10 | 7690C | 5007
Particle | | ypice | werrrer 0,000 | 2225 | (0100 N9.5/ white | 9010
filters 255

Colors|shall be visible at a distance of one metre.

Each of the applicable colors shall be readily discernible:
c) reference to this standard and year of publication;
d) shelflife indication, e.g. end of shelf life, by using the graphical symbol given in 3.3.4,
e) means|of traceability, e.g. serial number; batch number, lot number,

NOTE Format can be chosen by themanufacturer.

f) Filters|for single-shift use onlyshall be marked by using the graphical symbol given in 3.3.3,

g) filter(9) fulfilling the requirements of this document and ISO 17420-3 shall be marked with the sym-
bol for{standardized commector in accordance with 3.3.5, blank space, particle filter type and class,
blank $pace and if applicable, followed by gas filter type(s) and class(es), blank space and work rate
class indicated by-lower case ‘w’ in accordance with ISO/TS 16973. If there are more than one|gas
filter type and.€lass, a single space shall be used for separation between the each type and clasg,

EXAMHLEA © 2 0V1 BC2 w2

h) instructiontoread the information supplied by the RPD manuiacturer, by using the graphical symbol
givenin 3.3.2.

8.4.3 Other separable components

All components, if separable, e.g. blower units, batteries and charging systems, shall be marked or
labelled with the following information:

a) means of traceability, e.g. serial number, batch number, lot number;
NOTE Format can be chosen by the manufacturer.

b) instructions to read the information supplied by the RPD manufacturer, by using the graphical
symbol given in 3.3.2;
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if applicable, shelf life information using the graphical symbol according to 3.3.4; and;

if applicable, graphical symbols for disposal.

Information supplied by the RPD manufacturer

General

The information supplied by the RPD manufacturer shall be available in a readable format accompanied

wit

h the RPD or the smallest commercially available package. If the RPD is reusable, instructions

sha
reg

Infq

of destination, or nationally recognized language(s), as accepted.

9.2

9.2

Infa

trained and qualified personnel on:

a)
b)
‘)
d)
e)

f)
g)
h)
i)
j)
k)

| be given that the information is to be retained for the life of the RPD. In certain casgs, national
Ilations may require certain information to be on the shipping container.

rmation supplied by the RPD manufacturer shall be at least in the official language(s) of the country

RPD

1 Minimum information

rmation supplied by the RPD manufacturer shall provide,minimum information, ne¢essary for

a warning that the RPD is unsuitable for use in oxygen'deficient atmosphere;
application and limitations of the RPD and warnings and cautions associated with its usg;
RPD model number, name or any other typejdentifying mark;
RPD classification;

assembly and operational instruetions (description of pre-use checks and the moynting and
orientation of RPD components@nd parts);

meaning of graphical symhols on the RPD;

storage conditions pridr to use;

assessment of fit (é.g:Size selection, recommendations for fit testing);
pre-use checks'(e.g. wearer seal checks, adequate airflow, checking devices);
compatibility with other personal protective equipment (PPE);

correct donning and doffing;

D)

shelf life, which may include a shelf life indicator attached to the packaging, RPD, corthponent or

©IS

expiry date;

reusability of the RPD;

service life of the RPD;

contact information of the manufacturer or supplier;

disposal;

information about the use in potentially explosive atmosphere;

warning about actions to be taken in case of a failure of the RPD during use (e.g .failure of blower
unit of a RPD with loose fitting RI);
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s) information on single shift use only, if applicable.

9.2.2 Additional information

In addition, information supplied by the RPD manufacturer shall provide information, necessary for
trained and qualified personnel, if applicable, on:

a) warning devices or checking devices, such as alarms, signals, etc., related to the use of the product;

b) storage conditions between each use;

c) post-ufe checks for damage during use and checks during Use;
d) RPD maintenance, repair and inspection;

e) use of porrect components and replacement parts of the RPD;
f) cleaninpg, disinfection and decontamination;

g) infornjation about the use and limitations of optional features;

h) infornationabouttheuseandlimitations ofahydration facility (e.g. on connéctionand disconnection
of the drinking reservoir, cleaning and disinfection of the drinking dévice and warning that when
the deyice is being connected in contaminated environment, trace§©f contaminant could be drgwn
inside the RI);

9.3 RPD components and replacement parts
9.3.1 Particle, gas/vapour or combination filters

9.3.1.1 Minimum information

The infornjation supplied by the RPD manufagturer shall provide minimum information, necessary for
trained andl qualified personnel on:

a) awartling that the RPD is unsuitable-for use in oxygen deficient atmosphere;
b) applicgtion and limitations of the filter, and warnings and cautions associated with its use;
c) explanation of filter typefelass and colour code and its relation to the RPD classification;

d) assembply and operdtional instructions (description of pre-use checks and the mounting pnd
orientation of the filtérs in the RPD for which they are designed to be used);

e) meaninhg of greaphical symbols;

f) storagp eonditions prior to use;

g) explanation of the shelf life indication;

h) how to estimate or determine service life of the filter(s);
i) disposal;

j) contactinformation of the manufacturer or supplier;

k) information on single shift use only, if applicable.
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1.2 Additional information

In addition, information supplied by the RPD manufacturer shall provide information, necessary for
trained and qualified personnel, if applicable, on:

a)
b)

c)

indicators related to the use of the filter and RPD;
use of correct components and replacement parts of the filter;

storage conditions between each use;

9.3

9.3
The

Z Kl

2.1 Minimum information

information supplied by the RPD manufacturer shall provide minimum infotmation, ne

trained and qualified personnel on:

a)
b)

)

d)
e)
f)
g)
h)
i)
j)
k)

application and limitations of the RI and warnings and cautions associated with its use;

explanation of RI class and its relation to the RPD classification;

assembly and operational instructions (description of pre-ifse checks and the mounting
tation of RPD components and parts);

meaning of graphical symbols;

storage conditions prior to use

shelf life information on the RI and its replacement parts;

correct donning and doffing;

assessment of fit (e.g. size seleetion, recommendations for fit testing);

disposal;

contact information of the manufacturer or supplier;

indication of the RBD headform(s) number used for testing using the symbol given in 3

EXAMPLE 1R} Size where the RPD headform numbers 4 and 5 according to ISO 16900
for testing:

5

cessary for

U

and orien-

3.6.

L5 are used

X~

EXAMPLE 2 Rl size where the RPD headform numbers 1, 2 and 3 according to ISO 16900
for testing.
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9.3.2.2 Additional information

In addition, information supplied by the RPD manufacturer shall provide information, necessary for
trained and qualified personnel, if applicable, on:

a) use of correct components and replacement parts of the RPD;
b) warning devices, such as alarms, signals, etc., related to the use of the RI;

c) storage conditions between each use;

d) C]eaning, disinfection and decontamination;

e) servic¢ life of the RI, which may include components of the RI;
f) user nlaintenance, repair and inspection;

g) in casd that RI contains substances which are known to be potentially sensitizing‘orallergenic|the
manufpcturer shall display each individual relevant substance in the information supplied by|the
RPD mlanufacturer to give a warning to all potentially concerned wearers.

9.3.3 Other components or replacement parts

The informpation supplied by the RPD manufacturer for blower units,sbattery and charging systdgms,
regulators| or other parts, shall give reference to the information supplied by the RPD manufacturgr of
the RPD, td which the component or replacement part belongs to;
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Annex A
(informative)

Reliability

General
Fenera:

Int
issy

The
Aty
HoV

A.2
age
Thd

Figuiire 1, Iltem 1 as assessed at expected use concentration.

A.3

Thd
wit

A4

Thd
rect

A.5
The

A.6

his annex some aspects that involve reliability are indicated. They are examples of the mo|
es that can affect reliability of RPD, but many others can exist

preferred way to accomplish the task of ensuring reliability is to perform a FMEA.
pical FMEA procedure is given in Annex B.

vever, manufacturers can follow other procedures to comply with 6.8.

jinst contaminants other than CO

temperature of the air supplied by the RPD to the wearer should be on or below the cur

Abrasion resistance

RPD should be sufficiently robust towithstand the abrasion that it is likely to receive
h respect to its intended application.

Exposure to dust

RPD should be sufficiently’robust to withstand the effects of dusty environment that it
bive in service with regspect to its intended application.

Chemical#esistance of materials

RPD should be resistant against those chemicals/substances for which it is likely to be y

Cempatibility of materials with the wearer’s body

st common

Temperature and humidity of inhaled air for filtering RPD which protects

ve given in

in service

is likely to

sed.

RPD component materials, or agents used for cleaning, disinfection or anti-fogging, which may come
into direct contact with the wearer’s skin or that can be released into the inhaled breathable gas
should not be known to be likely to cause irritation or any other adverse effects to health under the use
conditions.

A.7 Cleaning, disinfection and/or decontamination procedures and cycles

If the manufacturer claims that the RPD can be cleaned, disinfected and/or decontaminated, the
RPD should be sufficiently robust to withstand these procedures that it is likely to receive during its
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service life, and this shall be included in the information supplied by the RPD manufacturer. At least the

following aspects should be considered:

46

which parts need to be cleaned, disinfected, decontaminated and dried;
necessary disassembly and reassembly;

agents for cleaning, disinfection and decontamination;

procedures for cleaning, disinfection, decontamination and drying (time, concentration,

temperature, etc.)

numbs
servic

r of cycles of cleaning, disinfection, decontamination and drying during the expeg¢ted

b ife.
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Annex B
(informative)

Example of failure modes and effect analysis (FMEA)

General
Fenera:

The
intd
gre
(R

incl
sev
or f
pro

In

of |
RPI
illu
be 1|
Hov
ass

B.2
Dev

FMEA is an important tool for the prediction of the reliability of the product that’c
nded standards and consistently performs to its design specifications. The manufactu
htest knowledge and experience of the product to perform a FMEA. Respiratoty/Protec
D) manufacturers may follow any FMEA process, however, at a minimum the FMEA pr

de the following: the probability that the occurrence of a potential failuré cause will

hilure, and specific instructions including cautions, limitations, and restrictions of usg
Huct reliability.

eparing this guidance the authors referred to The Internatienal Engineering Society for

r
Mollility, Land-Sea-Air and Space SAE J1739, NASA procedures<NHB 5300.4 and CR 5230.9, an

MEA from RPD manufacturers. The following information is provided for general g

manufacturers in performing an FMEA. The following guidelines and examples are p
btrative purposes only. There are many FMEA templates available in reliability literaturg
eferenced. The scale used in the following examples was simply 1 to 10 to illustrate t
vever, any scale could be used that serves the purpose of identifying and differentiatin
ciated with the likelihood, potential severity; and the ability to detect the failure.

Procedure guidelines

elop a process flow diagram to indicate system functional interdependencies.

Write an intended use statemént, which defines how the product is expected to perform ag

inte
A t{
sho

The

In ¢
row
tim

nded life expectancy. Intended use also aids in establishing what is actually considered g

chnical team (FMEA\Team) with solid knowledge of the technology, regulations, process
1ld be formed to-assure an objective and more thorough evaluation of the product.

team should assure that all applicable technical and regulatory requirements are consid

pompleting the FMEA matrix (see Table B.1) place the part number, ID or reference numbg
. List.the part name in the 2Md row. The 3 row is for a brief description of the part fung
bs the'failures are the opposite of the function.

bnforms to
rer has the
Five Device
ocess shall
occur; the

brity of the potential failure effect; the ability to detect the occurrence of the potential fafilure cause

p to assure

Advancing
 examples
uidance to
fovided for
that could
e process.
b the levels

well as its
failure.

es and use,

ered.

r in the 15t
tion. Many

The Team should use brainstorming techniques to develop a comprehensive [ist of potential

ailures for

the product. Potential failure modes are in the 4th row of the FMEA process matrix. Potential failure
modes which are less likely to occur or those that will not create a problem for the end-user if they do
occur will get a lower priority for corrective action.

For each potential failure mode, list the effects that the failure may have on the system functionality
and list those in the 5th row of the matrix next to the failure mode.

Next, for all of the potential failure modes of a product, list all of the potential causes of the failure. For
each Potential Failure Mode, there may be several potential causes of the failure. List them all in 6th row.

Determine if there are current measures, controls or means of preventing/detecting failures causes
which are in place or will be in place at the time of introduction to ensure the quality of the product and
to avoid the failure effects-list them in 7th row.
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For each of the failure modes three specific ratings will be assessed by the team and listed in sequential
rows labeled Occurrence (OCC), Severity (SEV), and Detection (DET) (row 8, 9, 10).

Assign an “OCC” number to indicate the probability that the failure cause will occur and result in the
failure mode in consideration of the planned/implemented preventive actions. (See Table B.2)

Assign a “SEV” number to indicate -the severity of the effect that the listed potential failure might have
on the end-user. (See Table B.3)

Assign a “DET” number to indicate the likelihood of detection or prevention of the listed potential cause
of failure or of detecting or preventing the failure mode before it causes the effect. Take into account the

planned/irfiplemented detection measure. (See lable B.A4)

Assign an
The Index

Criticality

The RPN will be used to help to determine which potential failures are the most important to elimipate
(row 11). At this point, you have completed the "assessment” cycle of the FMEA(You will have identri:E

the potent
likely caus

Next, deteimine what actions can be taken to prevent the failures fromyoccurring in the first place.

Develop "Hecommended Actions" or the plan of action(s) that will be taken to prevent the poter

failure fro

Recommerlded Actions are documented in the row followingthe RPN.

It should tH
and the RP)

Index Number which is the product of the numbers assigned for "OCC", "SEV", and,“D

Fanking which is the product of OCC and SEV.

ET"
2
ET".

Number is commonly called the Risk Priority Number (RPN) and is used to hglp jprioritize
the risks. Ifist this index in a row following the OCC, SEV, and DET ratings. Some FMEA foerms also u

Se a

al product failures, the effects of those failures to the system functionality, and the

bs of the failures.

m occurring. You may have a Recommended Actiofn*for each cause of a potential fail

en be documented as to what actions were actuially undertaken, and re-calculate the rat
N’s. To result in an acceptable RPN it can reguire more than one iteration.

ied
ost

tial
Lure.

ngs
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Table B.1 — Typical FMEA process matrix

1SO 17420-2:2021(E)

Part No.

1234

1357

5678

Part name

Connection

Exhalation valve disk

Sealing of RI

Function of part

Connecting RI with RPD

Manage air within RI

Seal face to RI protection

Failure Mode

EXAMPLES of Potential

Connector falls off RI

Leakage of disk

Leakage in sealing

Effect of Failure

User has no respiratory pro-
tection

Contaminated air enters RI

Contaminated air enters RI

Connectornotinstalled on RI

Disc too thin wall thickness

Ro¢t Cause of Failure

correctly

outside tolerance

Wrong donning

Mepsures Controls

Information supplied by the

Measurement of wall thickness

Fit check prier tojuse

Detlection manufacturer
oce 1 1
SEY 9 7
DET 1 9
RPN Index 9 63 10
. . Review and mak¢ necessary
. . . Corrective action: togl.correc- ; . :
Noactionrequired, asinforma-| ; .y|corrective action to imple-
. . . tion and wall thickness will : .
Reqommended Action |tion supplied by the manufac- : : ment necessity qf Fit check
: . |be checked fizst\lots prior to |, ; N ;
turer covers correction action into information pupplied by
assembly
the manufacturer
B.3 Definitions and explanations

Potential Failure Mode: The manner in whichgthe product does not perform as it was iptended to
perform, or which causes the product to fail before its intended life expectancy. Applying FMEA to RPDs
durjng product design and development minimizes the potential for failures which are likely to reduce
the [protection provided to the user.

Potential effects of failure: The effects'on the system functionality that could be seen if the ligted failure

modle occurs.

Potential causes of failure: Probable cause(s) of the failure mode.

Corjtrols: Things that are-in place to ensure the quality of the product.

OC(: An acronymfer occurrence or event likelihood; the probability that a particular [cause of a
potential failuremode might occur and result in the failure mode.

For|illustrative purposes, the following examples use a scale of 1 to10 (other indexes could have been

seldcted):

SEV|: &n acronym for severity. This is an indication of how severe the problem would be to the end-user

if the potential failure mode occurred. Scored on a scale of 1 to10.

DET: An acronym for likelihood of detection. This is an indication of how detectable or preventable the
failure mode cause would be or of detecting or preventing the failure mode before it causes the effect.
The object is to detect any potential product failures before it leaves the manufacturing plant.

Table B.2 — Occurrence OCC

Ranking Probability of Occurrence
10 >1in2
9 1in3
1in8
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Table B.2 (continued)

Ranking Probability of Occurrence
7 1in 20
6 1in 80
5 1in 400
4 1in 2 000
3 1in 15000
2 1in 150 000
1 1in 1500 000

Table B.3 — Severity SEV

Ranking Severity of Failure

10 Hazardous to health or safety - without warnjng

9 Hazardous to health or safety - with warning

8,7 Premature wear-out, reduced seryice

Uncomfortable, difficult to operate, sonie performance

6,54 degradation

3,2 Slight annoyance, minor perforinahce degradation

1 Cosmetic

Table B.4 — Detection®DET

Ranking Description

10 Cannot detect, latent durability failure

Subtle; very remote chance of detection

Remote chance of detection

Very low chance of detection

Low chance of detection

Moderate chance of detection

Moderately high chance of detection

High chance of detection

Very high chance of detection

FERO) W S| OV |30 O

Almost certain chance of detection

Index: Thelindex (RRN) is a ranking number which is used to prioritize the team's preventative actipns.
It is derivef by taking the product of the OCC, SEV and DET numbers. The higher the index number,the
higher the priority is in taking preventative action (to prevent a potential failure mode from occurripg).
For example,-a potential failure mode which has a high probability of occurring, a high level of severity
(if it occurs), and a low detection, will score higher and require earlier attention than a failure mode
which is less likely to occur, not as severe (if it does occur), and is easy to detect. Some FMEA teams look
at the severity and occurrence numbers to calculate a criticality index (/. = SEV x OCC). The severity
of a failure typically will not change; therefore actions should be taken to mitigate the probability of
occurrence and detection.

Recommended action: This is the preventative action for each potential failure mode which is
recommended by the FMEA team.

Action taken: This is a summary of the preventative action implemented by the team to prevent the
potential failure mode. These may be design changes, or system redundancies that inform the user of a
reduction in RPD performance.
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Annex C
(normative)

Test schedules

General
Fenera:

Thik annex consists of three main subclauses: C.2, C.3 and C.4.

Reqg
Tes

uirements which shall be assessed only by inspection (7.2) are not included in thetest sg

L schedules for special application RPD are not included as this informatienlis given in

hedule.

he specific

stamdards of the ISO 17420 series. Some special application requirements supersede the requirements

givd

Req

C.2

headforms, number of samples and preconditioning

C.2

The
of H
anyj
sch

C.2

C.2

Fivd
sizg

EX/
Onsd

a sq
ISO

n in this document and in those cases the test schedules have to be adapted accordingly.

uirements for optional features (6.13) are not included in the test'sehedule.

Test schedules for tests using RPD headforms : allocation of RI sizes {

1 RIsizes

number of RPD samples needed for the tests is'depending on the number of RI sizes and
|PD headforms used. The following test schiédule tables cover up to five RI sizes to bg
possible number of headforms, i.e. between one and five. If more RI sizes shall be test
bdule tables have to be extended accordingly.

2 RPD headforms
2.1 General
RPD headforms are defined in ISO 16900-5, designated by numbers 1 to 5. The allod
s to the headforms-shall be stated by the manufacturer.
A\MPLES
Rl size (stated by the manufacturer “large”) is allocated to RPD headform 5 of ISO 1690

cond RI size (stated by the manufacturer “medium”) is allocated to RPD headform
16900-5,

(0}

he number
b tested on
ed the test

ation of RI

)-5,
P and 3 of

a third Rl size ( stated by the manufacturer “small”) is allocated to RPD headform 1 of ISO 16900-5,

» o«

i.e. three Rl sizes (“large”, “medium”, “small”) are allocated to four different RPD headforms (5,

©IS

02021 - All rights reserved
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RPD Headforms according to ISO 16900-5

RI Size
Small @
Medi-
um
Large @
Key
1 small
2 short/Wide
3 medium O .
4  long/ngrrow %\
5 large Q

1@2‘&1 — Example for allocation of RI sizes to RPD headforms
In Figure (.bﬂ?}XiPD headform 4 is not included because this RPD is not intended to cover the whole
popu]ation b nn]y the pnpn]n’rinn rpprpcpn‘rpd bv the headforms 1.2 3and§

NOTE 1 Itis possible to allocate a RI size to more than one RPD headform.

It is possible to allocate a RPD headform to more than one Rl size. In this case the test schedule needs to
be extended accordingly.

The combination given in Table C.1, three RI sizes tested on four RPD headforms, is an example based
on Table C.14. In this table RI sizes are designated by generic terms «, 5, y and 8. RPD headforms are
designated by generic letters A, B, C and D. This was done to keep the number of tables as small as
possible. Depending on the allocation, the RPD headforms 1 to 5 according to ISO 16900-5 shall be
correlated to the headform designations A to D, accordingly. The Rl sizes a, 5, y and ¢ shall be correlated
to the Rl size designation stated by the manufacturer.

Table C.1 shows the example for a table filled out with the information supplied by the manufacturer.
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Table C.1 — Completed Table C.14 based on the example given in Figure C.1

RIsize | Manufactur- RPD headform
(sample | ers designa- | Precondition- A B C D
num- tiop for RI ing Corresponding headform according to 1SO 16900-5
ber) 51ze(s) 2a 3a 5a 1a
Field of vision | Field of vision
(see 5.2) (see 5.2)
a(1) mediumP as received ; .
CO, concentra- | CO, concentra
fion linaitc ion linaitc
(see 6.4) (see 6.4)
Sequential pre- | work of breath- | Work of breath-
d(2) mediumb conditioning ing at-5°C ing at 35 °C
(see 6.9.2) (see 6.3) (see 6.3)
Corrosive Work of breath-
a(3) mediumb atmosphere ing at-5°C
(see 6.9.3.2) ¢ (see 6.3) ¢
Field of vision
(see 5.2)
A largeb as received CO, concentra-
tion limits
(see 6.4)
Sequential pre- Work of breath-
A2 largeb conditioning ing at -5 °C
(see 6.9.2) (see 6.3)
Corrosive
A(3) largeb atmosphere Covered by RPD headform B
(see 6.9.3.2) ¢
Fielfl of vision
(ee5.2)
Y (1) Smallb as I‘eceived C02 foncentra-
tign limits
(fee 6.4)
Jequential pre- Worl of breath-
n2) smallb conditioning ing at 35 °C
(see 6.9.2.) (3ee 6.3)
Corrosive
A(3) smallb atmosphere Covered by RPD headformB
(see 6.9.3.2)¢
a(1)
bf mediumb or Noise llmC:efgg)s;sted RPD
B(1) large® or as received ' .
b Strength of connections
or small
(see 6.7.2)
v(1)
a  Allocation of RPD headform number stated by the manufacturer.
b Allocation of RI size designation stated by the manufacturer.
¢ Applies only to assisted RPD or RPD with electronics.
d Applies only to assisted RPD.
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C.2.2.2 How to read the Table C.1

In the first column the generic Rl size(s) and sample numbers is (are) listed. In the second column the RI
size(s) are filled in according to the manufacturer's designation (small, medium and large). In the third
column the required preconditioning for each RI size is listed.

For each sample number the required tests are listed in each cell of this line indicating which headform

shall be used.

All tests within one cell may be carried out with the same sample, unless, depending on the design of
the RPD, the devices are not reusable after tests. In those cases, for each test a new sample is needed.

all
r to

RPD

The test fof strength of connection 6.7.Z shall be regarded as destructible in any case and samples S
not be reuged for other tests. In the case of reusable RPD some maintenance can be necessary Prio
the next tept, e.g. charging batteries.
C.2.2.3 Testschedules tables
The test s¢hedules for all possible combinations of up to five RI sizes allocated to one to five |
headforms|are given in Table C.2 to Table C.18.
Table C.2 — Test schedule for tests using one Rl size, tested on‘one RPD headform
RPD-headform
. A
RIsize | Manufacturers -
(sample | designation for | Preconditioning C‘;;‘I::"nsg‘c’?:;gignhetzd'
number) Rl size(s) g
I1SO 16900-5
___a
Field of vision
(see 5.2)
CO, concentration limits
(see 6.4)
al) | b asreceived Noise limit for assisted
RPD
(see 6.5)¢
Strength of connections
(see 6.7.2)
Sequential Work of breathing at -5 °C
a2~ b| preconditioning |Work of breathing at 35 °C
(see 6.9.2) (see 6.3)
Expgsure to Work of breathing at
b | corrosive atmos- o
a3) | h 35°C
phere (see 6.3)d
(See 6.9.3.Z)¢ R
a  Allocation of RPD headform number stated by the manufacturer.
b Allocation of RI size designation stated by the manufacturer.
¢ Applies only to assisted RPD.
d Applies only to RPD with electronics or assisted RPD.
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Table C.3 — Test schedule for tests using one RI size, tested on two RPD headforms

] RPD headform
Rlsize Manufacturers A | B
(sample | designation for | Preconditioning - -
number) RI size(s) Corresponding headform|accord1ng to IS0 16900-5
a a
Field of vision
(see 5.2)
CO, concentration limits
free—r]
() | b as received — _
Noise limit for assisted RPD
(see 6.5)¢
Strength of connections
(see 6.7.2)
Sequential precon- | Work of breathing at -5 °C |, Woftk of breathihg at 35 °C
(2) LI e ]
———————————————— ditioning (see 6.9.2) (see 6.3) (see 6.3)
Exposure to corro- . o
(3) | b | sive atmosphere Work of Egzaghé?% atgyec Covered by RPD headform A
(see 6.9.3.2) d =

a | Allocation of RPD headform number stated by the manufacturer.
b |Allocation of RI size designation stated by the manufacturer.
¢ |Applies only to assisted RPD.
d Applies only to RPD with electronics or assisted RPD.

Table C.4 — Test schedule for tests using one Rl size, tested on three RPD headfqgrms

. RPD headform
Rlsize |Manufacturers A | B | C
(sgmple | designation |Preconditioning C dine hoadf fine to ISO 149005
nufnber) for RI size(s) orresponding headform according to -
___a | ___a | ___a
Field of vision
(see 5.2)
CO, concentration limits
) (see 6.4)
(1) | Qv b as received — _
Noise limit for assisted RPD
(see 6.5)¢
Strength of connections
(see 6.7.2)
S tial Waork i
- equaniia- WoTK of breathing at -5 ~C arlcof breathing
al2) | o preconditioning (see 6.3) at35°C
(see 6.9.2) = (see 6.3)
oiamerete [ worcofbreating
aB) | b phere at35°C Covered by RPD headform A
d
(see 6.9.3.2) ¢ (see 6.3)
a  Allocation of RPD headform number stated by the manufacturer.
b Allocation of RI size designation stated by the manufacturer.
¢ Applies only to assisted RPD.
d Applies only to RPD with electronics or assisted RPD.
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Table C.5 — Test schedule for tests using one Rl size, tested on four RPD headforms

RPD headform
Rl size | Manufactur-
ers designa- | Pre-condi- A | B | C | D
(sample | tjon for RI tioning Corresponding headform according to ISO 16900-5
number) size(s) X | R | i | .
Field of vision
(see 5.2)
CO, concentration limits
free—o
al) || b | asreceived —— :
Noise limit for assisted RPD
(see 6.5)¢
Strength of connections
(see 6.7.2)
) Sequen.tl'al Wc_:rk of breoath- Work of breathing at 35 °C quk of bric:ch-
a2) (L precondition-| ingat-5°C (see 6.3) ingat-5°C
ing (see 6.9.2) (see 6.3) — (see 6.3)
t(f:)c(g:rsczlszse Work of breath-
a3) (Lo b ing at 35 °C Covered by'RPD headform A
atmosphere (see 6.3) @
(see 6.9.3.2) d =
a2 Allocatipn of RPD headform number stated by the manufacturer.
b Allocatipn of RI size designation stated by the manufacturer.
¢ Applies pnly to assisted RPD.
d  Applies pnly to RPD with electronics or assisted RPD.
Table C.6 — Test schedule for tests using one Rl size, tested on five RPD headforms
RIsize | Wianufac- RPD headform
am | |0 | | A | 8| ¢ | b | &
e - g - = = _
nll)lm- tlon for RI ditioning Corresponding headform according to ISO 16900-5
ber) size(s) __a | _a | _a | _a | . a
Field of vision
(see 5.2)
CO, concentration limits
) (see 6.4)
a(l) | > bVas received . :
Noise limit for assisted RPD
(see 6.5)¢
Qh‘nngfh of connections
(see 6.7.2)
Sequential Work of Work of Work of Work of Work of
(2) p | precon- | breathingat | breathingat | breathingat | breathingat | breathingat
——————————— ditioning -5°C 35°C -5°C 35°C -5°C
(see 6.9.2) (see 6.3) (see 6.3) (see 6.3) (see 6.3) (see 6.3)
a  Allocation of RPD headform number stated by the manufacturer.
b Allocation of RI size designation stated by the manufacturer.
¢ Applies only to assisted RPD.
d  Applies only to RPD with electronics or assisted RPD.
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Table C.6 (continued)

RIsize | Manufac- RPD headform
(sam- dtel;li'ell;:l- Pre-con- A | B | ¢ | D | E
ple geslg ditioning Corresponding headform according to ISO 16900-5
num- | tionfor RI
ber) size(s) __a | __a | __a | A | __a
Exposure
to corro- Work of
a3) | b swi}?;rrr;os- bre:%tl;hir(}g at Covered by RPD headform A
(see (see 6.3)d
6.9.3.2)
a | Allocation of RPD headform number stated by the manufacturer.
b |Allocation of RI size designation stated by the manufacturer.
¢ |Applies only to assisted RPD.
d  |Applies only to RPD with electronics or assisted RPD.
Table C.7 — Test schedule for tests using two Rl sizesy/tested on two RPD headforms
] RPD headform
Rl size Manufacturers A B
(shmple | designation for | Preconditioning c Tine headF Tine to IS® 169005
nymber) RI size(s) orresponding headform according to -
a a
Field of vision
(see 5.2)
() | b as received
CO, concentration limits
(see 6.4)
2(2) , | Sequential precon- | Work of breathing at -5 °C
———————————————— ditioning (see 6.9.2) (see 6.3)
b Exposure to corro- vy ¢ breathing at 35 °C
x(3) | sive atmosphere (see 6.3)°
(see 6.9.3.2)d =
Field of vision
(see 5.2)
) | T b as received
CO, concentratjion limits
(see 6.4)
5(2) b | Sequential precon- Work of breathiphg at 35 °C
—————————————— ditioning (see 6.9.2) (see 6.3)
Exposure to corro-
}’J’{:’)) ________________ b sive atulUDlJllCl T CUVCl Cd lu_y RPB llcadf\u A
(see 6.9.3.2)4
a(l) Noise limit for assisted RPD
(see 6.5)¢
o) S b as received
Strength of connections
B(1) (see 6.7.2)
a  Allocation of RPD headform number stated by the manufacturer.
b Allocation of RI size designation stated by the manufacturer.
¢ Applies only to assisted RPD.
d  Applies only to RPD with electronics or assisted RPD.
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Table C.8 — Test schedule for tests using two RI sizes, tested on three RPD headforms

Rlsi RPD headform
size
( 1 Mg:;g;:’if)‘;rs Pre-condition- A | B c
sample ) . .
numbI:ar) for Rl size(s) e Corresponding headform according to ISO 16900-5
a a .

Field of vision

' (see 5.2)
a() | b| asreceived
CO, concentration limits
(coan 6 4]
(S
Sequential Work of breathing | Work of breathing at
L) | b | preconditioning at-5°C 35°C
(see 6.9.2) (see 6.3) (see 6.3)
Exposgre to Work of breathing at
, | corrosive at- N
ai3) | -5°C
mosphere (see 6.3)
(see 6.9.3.2)4 o
Field of visioy
(see 5.2)
[E{€ I | N b| asreceived CO, concentration
limits
(see 6.4)
Sequential Work of breathin
q g
ﬂ(Z) ______________ b preconditioning at 35 °C
(see 6.9.2) (see 6.3)
Exposure to
b | corrosive at-
B3 e mosphere Covered by RPD headform B
(see 6.9.3.2)d
a(1) Noise limit for assisted RPD
(see 6.5)¢
or ||l b [ asreceived
Strength of connections
B(1) (see 6.7.2)

a  Allocatipn of RPD headform number(stated by the manufacturer.
b Allocatipn of RI size designation §tatéd by the manufacturer.

¢ Applies pnly to assisted RPD:

d  Applies pnly to RPD with‘electronics or assisted RPD.
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Table C.9 — Test schedule for tests using two Rl sizes, tested on four RPD headforms

(Scheme 1)
. RPD headform
RlIsize |Manufacturers A | B | C D
(sample | designation |Preconditioning - -
number) for RI size(s) Corresponding headform according to ISO 16900-5
___a | ___a | ___a ___a
Field of vision
(see 5.2)
a) | b as received . .
bUZ CUITICTITILTI AtUIUIT ITITTICS
(see 6.4)
Sequential br‘é\z/a(‘zgli(n()fat Work of breath- brz\;(‘z}rlli(n()fat
®2) | b | preconditioning 5 ocg ingat 35 °C c ocg
(see 6.9.2) (see 6.3) (see 6.3) (see 613)
Expgsure to Work of breath-
3 | p | corrosive atmos- ing at -5 °C
phere d (see 6.3)d
(see 6.9.3.2)
Field|of vision
(s¢e 5.2)
{0 R R — b asreceived CO, conpcentration
ljmits
(s¢e 6.4)
Sequential Work of breathing
p2) | b| preconditioning al35 °c
(see 6.9.2) (s¢e 6.3)
Exposure to
B3 | b corroz)l}\llgrztmos- Covered by RPD headform B
(see 6.9.3:2)d
(1) Noise limit for assisted RPD
(see 6.5)¢
or |______________ bl asreceived
Strength of connections
B(1) (see 6.7.2)
a | Allocation of RPD headferm number stated by the manufacturer.
b | Allocation of RI sizeZdesignation stated by the manufacturer.
¢ |Applies only téasSisted RPD.
d | Applies only,to RPD with electronics or assisted RPD.
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Table C.10 — Test schedule for tests using two Rl sizes, tested on four RPD headforms

(Scheme 2)
. RPD headform
Rlsize Manufacturers o A | B C D
(sample |designation for|Preconditioning c ine hoadf Sinz to ISO 169005
number) RI size(s) orresponding headform according to -
___a | ___a ___a ___a
Field of vision
(see 5.2)
a) | b as received . o
\JUZ CUITICTITIUTI AUIUIT TITITICOS
(see 6.4)
Sequential brz\;(‘zili(n()fat Work of breath-
al2) Wl b| preconditioning - ocg ing at 35 °C
(see 6.9.2) (see 6.3) (see 6.3)
coflf(ops(i)\f:gt?riloos- Work of breath-
a(3) | b here ing at -5 °C
p d (see 6.3)d
(see 6.9.3.2)
Field of vision
(see5.2)
/6100 R | A bl asreceived
CO, concentration limits
(see 6.4)
Sequential Work of Work of]
B2 N b| preconditioning breathomg at breathéng At
(see 6.9.2) -5 °C 35°C
— (see 6.3) (see 6.3)
Exposure to
BB p| corrosive atmos- Covered by RPD headform B
phere
(see 6.9.3.2)4
a(1) Noise limit for assisted RPD
(see 6.5)¢
() | b|  asreceived
Strength of connections
B(1) (see 6.7.2)
a  Allocatipn of RPD headform number stated by the manufacturer.
b Allocatipn of RI size designation stated by the manufacturer.
¢ Applies pnly to assisted RPD.
d  Applies pnly to RPD'with electronics or assisted RPD.
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Table C.11 — Test schedule for tests using two Rl sizes, tested on five RPD headforms

(Scheme 1)
Rlsize | Manufac- RPD headform
turers _ . A B C D E
(sample| designa- Pre-condi | - | -
num- | tion for R | tOMINg Corresponding headform according to ISO 16900-5
ber) SiZE(S] __a | __a | __a __a __a
Field of vision
(see 5.2)
a) | b [ as received . L
\JUZ CUIICTITIUTI AUIUIT ITITTICS
(see 6.4)
Sequential |  Work of Work of Work of
d2 b | precon- |breathingat| breathingat | breathingat
—————————— ditioning -5°C 35°C -5°C
(see 6.9.2) | (see6.3) (see 6.3) (see 6.3)
Exposur.e Work of
to corrosive breathine at
ai3) | b latmosphere g °Cg
(see 60.19.3.2) (see 6.3)d
Field of vision
(see 5.2
A | bl as received
CO, concentratipn limits
(see 6.4
Sequential Work of Work of
A2 b | precon- breathing at | breathing at
“““““ ditioning -5°C 35°C
(see 6.9.2) (see 6.3) see 6.3)
Exposure
to corrosive
A3) | b [atmosphere Covered by RPD headform B
(see 6.9.3.2)
d
d(1) Noise limit for assisted RPD
(see 6.5)¢
or | __________ b | as received
Strength of connections
A1) (see 6.7.2)
a | Allocation of RPD headform number stated by the manufacturer.
b 1Allocation ofRI'size designation stated by the manufacturer.
¢ |Applies only'to assisted RPD.
d  |Appliegonly to RPD with electronics or assisted RPD.
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