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European foreword 

This document (EN ISO 16972:2020) has been prepared by Technical Committee ISO/TC 94 "Personal safety -
- Personal protective equipment" in collaboration with Technical Committee CEN/TC 79 “Respiratory 
protective devices” the secretariat of which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by September 2020, and conflicting national standards shall be 
withdrawn at the latest by September 2020. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CEN shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN 132:1998. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, 
Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 16972:2020 has been approved by CEN as EN ISO 16972:2020 without any modification.  
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Foreword 
 
ISO (the International Organization for Standardization) is a worldwide federation of national 
standards bodies (ISO member bodies). The work of preparing International Standards is 
normally carried out through ISO technical committees. Each member body interested in a 
subject for which a technical committee has been established has the right to be represented 
on that committee. International organizations, governmental and non-governmental, in 
liaison with ISO, also take part in the work. ISO collaborates closely with the International 
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 
 
The procedures used to develop this document and those intended for its further maintenance 
are described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria 
needed for the different types of ISO documents should be noted. This document was drafted 
in accordance with the editorial rules of the ISO/IEC Directives, Part 2 
(see www.iso.org/directives). 
 
International Standards are drafted in accordance with the rules given in the ISO/IEC 
Directives, Part 2. 
 
The main task of technical committees is to prepare International Standards. Draft 
International Standards adopted by the technical committees are circulated to the member 
bodies for voting. Publication as an International Standard requires approval by at least 75 % 
of the member bodies casting a vote. 
 
Attention is drawn to the possibility that some of the elements of this document may be the 
subject of patent rights. ISO shall not be held responsible for identifying any or all such patent 
rights. Details of any patent rights identified during the development of the document will be 
in the Introduction and/or on the ISO list of patent declarations received (see 
www.iso.org/patents). 
 
Any trade name used in this document is information given for the convenience of users and 
does not constitute an endorsement. 
 
For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see 
www.iso.org/iso/foreword.html. 
 

ISO 16972 was prepared by Technical Committee ISO/TC 94, Personal safety — Protective 
clothing and equipment, Subcommittee SC 15, Respiratory protective devices devices  
 
This document was prepared by Technical Committee ISO/TC 94, Personal safety — Personal 
protective equipment, Subcommittee SC 15, Respiratory protective devices, in collaboration with 
the European Committee for Standardization (CEN) Technical Committee CEN/TC 79, 
Respiratory protective devices, in accordance with the Agreement on technical cooperation 
between ISO and CEN (Vienna Agreement). 
 
This second edition cancels and replaces the first edition (ISO 16972:2010), which has been 
technically revised. The main changes compared with the previous edition are as follows: 

Full document details: BS EN ISO 16972:2020

http://www.iso.org/iso/foreword.html
http://www.iso.org/iso/foreword.html
http://www.iso.org/patents
http://www.iso.org/directives
http://www.avadocuments.com/doc/bs-en-iso-16972-2020
http://www.avadocuments.com/doc/bs-en-iso-16972-2020


BS EN ISO 16972:2020 — Tracked Changes 

vi © ISO 2020 – All rights reserved 

 

— the terms used in the field of respiratory protective devices (RPD) have been updated; 

— Clause 5, “Units of measurement”, has been deleted; 

— Annex A, “Terms and definitions referring to respiratory protective devices in current 
national standards, regulations or other national contexts”, has been deleted; 

— Annex B, “Abbreviations used”, has been deleted. 
 
Any feedback or questions on this document should be directed to the user’s national 
standards body. A complete listing of these bodies can be found at 
www.iso.org/members.html. 
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Respiratory protective devices – Terms, definitions, 
graphical symbols and units of measurementVocabulary 
and graphical symbols 
 
1 Scope 

This International Standard is applicable to respiratory protective devices. Itdocument defines 
commonly used terms and specifies units of measurement to achieve a uniform interpretation 
and to prevent ambiguous use.for respiratory protective devices (RPDs), excluding diving 
apparatus. It indicates graphical symbols that maycan be required to be placed on respiratory 
protective devices (RPD) orRPDs, parts of RPD or instruction manuals in order to instruct the 
person(s) using the RPD aboutas to its operation. 

NOTE Terms and definitions for diving apparatus are given in EN 250. 

 
2 Normative references 

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

ISO 7000:2004, Graphical symbols for use on equipment — Index and synopsis 

IEC 80416-11), Basic principles for graphical symbols for use on equipment — Part 1: Creation of graphical 
symbols for registration 

ISO 80416-22), Basic principles for graphical symbols for use on equipment — Part 2: Form and use of 
arrows 

There are no normative references in this document. 

 
3 Terms and definitionsrelated to respiratory protective devices 

For the purposes of this document, the following terms and definitions apply. 
 
NOTE The terms are listed in alphabetical order. Terms which refer to current RPD are not listed in 
these definitions because they are design related and are described in Annex A. Bold type used within a 
definition identifies terms defined elsewhere in this list of preferred terms.  

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

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

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

3.1 
abrasion resistance 
ability of an RPD and/or its components to withstand degradation from abrasive effects (e.g. 
scratch, scrape, scuff) 
 
 
1) Cancels and replaces ISO 3461-1:1988. 

2) Cancels and replaces ISO 4196:1984. 
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3.23.1 
abrasive blasting respiratory protective device 
device designed to protect the wearer from inhalation of, impact of, and abrasion by materials 
used or generated in abrasive blasting 

breathing apparatus (3.32) incorporating a protective hood (3.115) or a blouse (3.23) fitted 
with an impact resistant (3.119) visor (3.252) 

Note 1 to entry: Breathable air (3.28) is supplied to the wearer (3.257) from a source of air not carried 
by the wearer. 

3.33.2 
accessory 
item, or items, that are attached to the respiratory protective device (RPD) (3.203) that are not 
necessary for the RPD to meet the requirements of the ISO RPD performance standard and do 
not compromise its protection 

3.43.3 
adequacy assessment 
selection method identifying RPDthe respiratory protective device (3.203) is able to reduce the 
wearer's (3.257) inhalation wearer’s hazardexposure to acceptable levels 

3.4 
adequate respiratory protective device adequate RPD 
RPD (3.203) capable of reducing the inhalation exposure to an acceptable level 

3.5 
aerodynamic diameter 
diameter of a unit density sphere having the same settling velocity as the particle (3.170) in 
question 

3.6 
aerosol 
suspension of solid, liquid, or solid and liquid particles (3.170) in a gaseous medium, having a 
negligible falling velocity (generally considered to be less than 0,25 m/s) 
 
3.7 
aerosol penetration 
ability of particles (3.170) to pass through a particle-filtering material 

3.8 
air flow resistance 
pressure difference between upstream and downstream locations caused by the flow of air 
through the parts and components of RPDa respiratory protective device (3.203) such as an 
exhalation valve (3.79), inhalation valve (3.120), filter(s) (3.86), and tube (3.245), etc. 

3.9 
air-purifying respiratory protective device 
device in which ambient air is passed through an air-purifying element(s) that remove(s) the 
contaminant(s) 
 
NOTE Air is passed through the air-purifying element by means of the breathing action or by a blower.  

 
3.9 air supply hose 
fresh air supply hose 
hose (3.116) for the supply of air at about atmospheric pressure 

3.10 
ambient air bypass 
means to enable the wearer (3.257) to breathe the ambient atmosphere (3.12) before entering 
and after leaving a hazardous atmosphere (3.108) 
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3.11 
ambient air system 
device used to deliver ambient air at a low pressure (3.134) directly to a breathable gas (3.29) 
respiratory protective device (3.203) an atmosphere supplying RPD (manually or power 
assisted) 

3.12 
ambient atmosphere 
air surrounding the RPD wearer (3.257) 

3.13 
ambient concentration 
concentration of a compound in the air surrounding the RPD wearer (3.257) 

3.14 
ambient laboratory conditions 
atmosphere where the temperature is between 16 °C and 32 °C and the relative humidity is 
between 20 % and 80 % 

3.15 
apertometer 
extended hemispherical dome for measuring the angular area of the field of vision (3.85) 
[peripheral isopter (3.176)] of a respiratory protective device (3.203) when mounted on a 
respiratory protective device headform (3.204) 

3.16 
as received 
not preconditioned or modified to carry out a test 

3.17 
assigned protection factor APF 
anticipated level of respiratory protection that would be provided by a properly functioning 
respiratory protective device (RPD) (3.203) or class of RPD within an effective RPD programme 
(3.207) 

3.15 
atmospheric contaminant 
potentially harmful substance that is present in unacceptably high concentration in the 
ambient air, and to which workers may be exposed in their working environment 

3.16 
atmospheric dew point 
temperature at which moisture begins to condense from a gas as the gas is cooled at standard 
atmospheric pressure. (1 013,25 hPa) 

3.17 
biological monitoring 
analysis of exhaled air, a biological fluid (e g., urine, blood, perspiration), or a body tissue (e g., 
hair, nails) to assess the extent to which an individual has been exposed to a 
contaminant/hazard 

3.18 
assisted filtering respiratory protective device assisted filtering RPD 
filtering RPD (3.90) where breathable gas (3.29) is actively supplied to the wearer (3.257) by 
the RPD (3.203) 

3.19 
averaged interactive flow rate 
interactive flow rate (3.126) averaged over 10 consecutive breathing cycles (3.34) of the 
breathing machine (3.38) 
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3.20 
averaged maximum interactive flow rate 
average of the highest flow rate (3.92) within each breathing cycle (3.34) of 10 consecutive 
breathing cycles of the breathing machine (3.38) 

3.21 
averaged minimum interactive flow rate 
average of the lowest flow rate (3.92) within each breathing cycle (3.34) of 10 consecutive 
breathing cycles of the breathing machine (3.38) 

3.22 
averaged peak interactive flow rate 
average of the maximum peak flow rate (3.92) within each breathing cycle (3.34) of 10 
consecutive breathing cycles of the breathing machine (3.38) 

3.23 
blouse 
garment, used as a facepiece (3.83), that covers the head and upper part of the body to the 
waist and wrists and to which air is supplied 

3.183.24 
body harness 
means to enable a wearer to wear certain components of a respiratory protective device (3.203) 
to be worn an RPD on the body 

3.25 
body temperature pressure saturated BTPS 
standard condition for the expression of ventilation (4.20) parameters 

Note 1 to entry: Body temperature (37 °C), atmospheric pressure 101,3 kPa and water vapour pressure 
(6,27 kPa) in saturated air. 

3.193.26 
breakthrough concentration 
concentration of test gas (3.97) in effluent air at which a gas filter (3.98) undergoing a gas filter 
capacity (3.44) test is deemed exhausted 

3.20 
breakthrough curve 
graph for gas filter(s) showing the relationship between effluent concentration of the test 
substance versus time of gas filter(s) 

3.21 
breakthrough time 
time from the start of a gas filter capacity test to the time when the breakthrough 
concentration has been reached in effluent air under the defined conditions 

3.22 
breakthrough time curve 
graph showing the relationship between test concentration and breakthrough time for gas 
filter(s) 

3.27 
breakthrough time 
tbr 

time taken from the start of the test until the test gas (3.97) and specified reaction products 
are detected at the specified breakthrough concentration (3.26) at the downstream side of the 
filter (3.86) under test 
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3.23 
breathable gas 
mixtures of gases that are suitable for respiration without adverse effects to health 

3.28 
breathable air 
air of a quality that makes it suitable for safe respiration 

Note 1 to entry: For compressed air for breathing apparatus (3.32), see EN 12021:2014. 

3.29 
breathable gas 
mixture of gases (3.97) that is suitable for respiration without adverse effects to health 

3.243.30 
breathable gas cylinder 
integral part of the RPDrespiratory protective device (3.203) that contains the breathable gas 
(3.29) supply 
 
3.253.31 
breathable gas quality 
composition of a breathable gas (3.29) as defined in relevant standards 

3.26 
breath cycle 
time period comprised of one inhalation and one exhalation sequence 

3.32 
breathing apparatus 
device that enables the wearer (3.257) to breathe independently of the ambient atmosphere 
(3.12) 

3.273.33 
breathing bag 
component of an RPD a respiratory protective device (3.203) whichthat compensates for 
variations in the breathable gas (3.29) supply or demand and provides for peak inhalation flow 
requirements 

3.34 
breathing cycle 
respiratory period comprising an inhalation and an exhalation phase 

3.35 
breathing frequency 
number of breathing cycles (3.34) taken in a minute 

Note 1 to entry: It is expressed in breaths per minute. 

3.283.36 
breathing gas regeneration 
process whereby an RPD a respiratory protective device (3.203) absorbs carbon dioxide infrom 
exhaled gas (3.97), anddelivers oxygen, and controls the water vapour and temperature of gas 
to be rebreathed 

3.37 
breathing hose 
<low pressure> flexible hose (3.116) connected to the facepiece (3.83) through which 
breathable gas (3.29) enters at atmospheric pressure or at a pressure slightly above or below
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3.293.38 
breathing machine 
ventilation machine that simulates respiratory ventilation (4.20) byusing waveforms, which 
can be sinusoidal or representative of the inhalation and exhalationbreathing cycle (3.34) 

NOTENote 1 to entry: See also metabolic simulator (3.149). 

3.39 
breathing machine assembly 
breathing machine (3.38) plus all the connecting tubes (3.245), control valves and other 
necessary hardware leading to the trachea tube assembly (3.244) 

3.303.40 
breathing peak resistance 
maximum differential pressure of an RPDa respiratory protective device (3.203) during 
inhalation (inhalation peak resistance) or exhalation (exhalation peak resistance) 

3.313.41 
breathing resistance 
pressure differential between the upstream and downstream location caused by an RPDa 
respiratory protective device (3.203) to the flow of breathable gas (3.29) during inhalation 
(inhalation resistance) or exhalation (exhalation resistance) 

3.32 
BTPS 
body temperature pressure saturated standard condition for the expression of ventilation 
parameters 
 
EXAMPLE Body temperature (37 °C),atmospheric pressure (1 013,25 hPa) and saturated air (vapour 
pressure = 62,66 hPa). 

3.33 
buddy breathing 
practice that enables a second person to simultaneously share the same breathable gas 
supply as that of the wearer of such RPD while both persons are attempting to move to a safe 
location 

3.42 
breath-responsive 
actively or passively responsive following the wearer's (3.257) demand for air 
 

3.343.43 
bypass valve 
component part of a respiratory protective device (3.203) that an RPD, whichis furnished as an 
emergency manual valve to supply necessary breathable gas (3.29) when the ordinary supply 
path is out of order 

3.44 
capacity 
volume of available breathable gas (3.29) of a respiratory protective device (3.203) 

3.353.45 
carbon dioxide concentration limits 
CO2 concentration limits 
maximum allowed concentration of carbon dioxide within inhaled breathable gas (3.121) 

3.363.46 
char length 
length of brittle residue found when a fabric or material is exposed to thermal energy
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3.373.47 
checking device 
characteristic of RPDmeans to enable the wearer (3.257) to verify, before use or periodically 
during use, that the manufacturer’s minimum design conditions (3.137) are met 

3.48 
class Sxxxx respiratory protective device class Sxxxx RPD 
supplied breathable gas RPD (3.236), where Sxxxx equals the amount of breathable gas (3.29) 
available for respiration in litres 

3.383.49 
cleaning/disinfection resistance 
ability of the device to withstand the cleaning and disinfection processes defined by the 
manufacturer 

3.39 
clogging 
accumulation of particles on a filter with a consequent increase in its resistance to flow 

3.40 
combination filter 
filter intended to remove dispersed solid and/or liquid particles and specified gases and 
vapours from the flow of air passing through it 

3.50 
combined filter 
filter (3.86) intended to remove dispersed solid and/or liquid particles (3.170) and specified 
gases (3.97) and vapours (3.251) from the flow of air passing through it 

3.413.51 
combined respiratory protective device combined RPD 
RPD (3.203) that is which arecapable to operateof operating in either a filtering or breathable 
gas (3.29) supply mode 

3.42 
communication performance 
ability of wearer to communicate face to face with others at a given distance 

3.433.52 
compatibility 
ability of RPDa respiratory protective device (3.203) to be used in conjunction with other 
another item of personal protective equipment (PPE) 

3.53 
competent fit-test operator 
person with suitable and sufficient experience and with practical and theoretical knowledge of 
fit-test methods who conducts the fit-testing procedures 

3.443.54 
competent person 
person with suitable and sufficient experience and with practical and theoretical knowledge of 
the elements of an RPDa respiratory protective device programme (3.207) for which (s)he is 
responsible 
 

3.55 
compressed air filter 
filter (3.86) intended to remove dispersed solid and/or liquid particles (3.170) and specified 
gases (3.97) and vapours (3.251) from compressed air passing through it 
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3.56 
compressed air line breathing apparatus 
device that is not self-contained and in which the facepiece (3.83) is supplied with breathable 
air (3.28) from a source of compressed air 

3.57 
compressed air supply tube 
tube (3.245) that delivers breathable air (3.28) at a maximum pressure of 10 bar from a source 
of compressed air 

3.453.58 
confined space 
area with limited access, as described in national regulations, which requires special 
considerations for entry 

3.59 
contaminant 
undesirable solid, liquid or gaseous substance in the air 

3.463.60 
continuous control flow valve 
control valve whichthat provides the wearer (3.257) of a supplied breathable gas respiratory 
protective device (3.236)-supplying RPD with breathable gas (3.29) and allows the wearer to 
regulate a continuous air flow within prescribed limits 

3.473.61 
count median diameter CMD 
particle size of a particle distribution for which one-half the total number of particles (3.170) 
are larger and one-half are smaller 

3.483.62 
dead space 
<technical> space in which exhaled gas (3.97) has not been purged and is subject to being 
rebreathed 

3.49 
demountable parts 
parts of the device that are designed to be disconnected and reconnected by hand, without 
using tools 

3.50 
design duration 
length of time specified by the manufacturer for a device in which the design conditions (e.g. 
flow rate) are met 

3.63 
dead space 
<anatomical> conducting regions of the pulmonary airways that do not contain alveoli (4.7) 
and, therefore, where no gas (3.97) exchange occurs 

Note 1 to entry: These areas include the nose, mouth, trachea, large bronchia and the lower branching 
airways. This volume is typically 150 ml in a male of average size. 

3.64 
dead space 
<physiological> sum of all anatomical dead space (3.63) as well as under-perfused (reduced 
blood flow) alveoli (4.7) that are not participating in gas (3.97) exchange 

Note 1 to entry: The volume of the physiological dead space can vary with the degree of ventilation 
(4.20). Thus, the physiological dead space is the fraction of the tidal volume (3.240) that does not 
participate in gas exchange in the lungs. 
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3.65 
demand type with positive pressure 
type of respiratory protective device (3.203) that is fitted with a demand valve (3.67), is 
governed by the breathing action of the lungs, and that actuates at a positive pressure (3.179) 
in the facepiece (3.83) under conditions defined in relevant standards 

3.66 
demand type without positive pressure 
type of respiratory protective device (3.203) that is fitted with a demand valve (3.67), is 
governed by the breathing action of the lungs, and that actuates at a negative pressure (3.161) 
during inhalation in the facepiece (3.83) 

3.67 
demand valve 
valve that is governed by the breathing action of lungs and that supplies breathable gas (3.29) 
on demand 

3.68 
desorption 
process in which one substance (the filter medium) releases an absorbed or adsorbed 
substance 

3.513.69 
dew point 
temperature of air at a specified pressure whenbelow which condensation of water will occur 

3.523.70 
doffing 
process of removing or taking off the RPD effectivelyrespiratory protective device (3.203) 

3.533.71 
donning 
process of putting on the RPD effectivelyrespiratory protective device (3.203) 

3.72 
downstream valve 
valve that opens with the pressure of the air and is normally kept shut by means of a spring 

3.543.73 
drip 
to run or fall in drops or blobs 

3.55 
dummy head 
fixture simulating human heads, used in testing RPD. 

3.56 
durability 
capability of the device to withstand all usage stress factors without degradation of 
performance or integrity 

3.57 
dust 
aerosol consisting of mechanically produced solid particles derived from the breaking up of 
larger particles ranging from submicroscopic to macroscopic 
 
NOTE See also fume and smoke. 
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3.58 
emergency breathing component 
component of the RPD that comes into operation when the normally operating mode of the 
device is not functioning 
 
NOTE It provides an adequate level of protection for a period to enable the device wearer to exit the 
work area, unassisted, to a place of safety. 

 
3.59 
electromagnetic compatibility 
EMC 
ability of a device, unit of equipment or system to function satisfactorily in its electromagnetic 
environment without introducing intolerable electromagnetic disturbances to anything in that 
environment 
 
3.60 
end of battery life 
lowest capacity level of a battery which still allows a proper continuous function of the RPD 
 
3.61 
end of life cycle indicator 
system that indicates the end of the overall life of an RPD 

3.74 
dynamic breathing resistance 
differential pressure caused by a respiratory protective device (3.203) when the breathable gas 
(3.29) is delivered by a breathing machine (3.38) adjusted to a specified breathing minute 
volume (3.153) and waveform 

3.75 
dynamic flame test 
test where the specimen is moving over the flame for the exposure 

3.76 
elastance 
E 
pressure change resulting from a volume change 

Note 1 to entry: It is expressed in kPa/l. 
 

3.623.77 
end-of-service-life indicator ESLI 
system that warns the wearer (3.257) of athe gas filtering RPD respiratory protective device 
(3.102) of the approach of the end of adequate respiratory protection 
 
3.63 
environment 
potential hazardous area in which the RPD is to be used 
 
3.64 
ergonomic factors/parameters 
all aspects of the RPD that are intended to maximize the wearer’s ability to perform their tasks 
while minimizing wearer fatigue and discomfort 
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3.65 
escape RPD 
respiratory protective device to be used only when escaping (emergency egress) from a 
dangerous environment 

3.78 
escape respiratory protective device 
escape RPD 
RPD (3.203) designed to be used only during an escape from hazardous atmospheres (3.108) 

3.663.79 
exhalation valve 
non-return valve whichthat allows the release of exhaled and excess breathable gas (3.29) 
from the RPDrespiratory protective device (3.203) 

3.67 
explosive atmosphere 
mixtures of substances with air, under atmospheric conditions, in the form of gases, vapours, 
mists or dusts in which, after ignition has occurred, combustion spreads to the entire 
unburned mixture 
 
3.68 
exposed parts 
any part of the RPD which may come in contact with the ambient atmosphere during 
foreseeable conditions of use 
 
3.69 
eye irritation (external) 
redness, itching or tearing of the eyes caused by gases, vapours, particles and liquids 
 
3.70 
eye irritation (internal) 
redness, itching or tearing of the eyes caused by the RPD itself 
 
3.71 
fabric component 
any single, or combination of, natural or synthetic material(s) that are pliable and that are 
made by weaving, felting, forming, or knitting 

3.80 
exhaled air 
air breathed out by the wearer (3.257) 

3.81 
exposed part 
part that can be touched in an as-worn state by the exposed surface identification probe 
specified in ISO 16900-5 

3.82 
face blank 
main body of a facepiece (3.83) to which the functional components are attached 

3.83 
facepiece 
part of a respiratory protective device (3.203) that connects the wearer's (3.257) respiratory 
tract to the other parts of the device and isolates the respiratory tract from ambient 
atmosphere (3.12) 

Full document details: BS EN ISO 16972:2020

http://www.avadocuments.com/doc/bs-en-iso-16972-2020
http://www.avadocuments.com/doc/bs-en-iso-16972-2020


BS EN ISO 16972:2020 — Tracked Changes 

12 © ISO 2020 – All rights reserved 

Note 1 to entry: Facepieces may be full face masks (3.96), half masks (3.104), quarter masks (3.192), 
mouthpiece assemblies (3.157) or filtering facepieces (3.89). 

Note 2 to entry: Helmets (3.113), hoods (3.115), blouses (3.23) and suits may serve the same purpose. 

3.723.84 
face-seal leakage 
leakage between the wearer's (3.257) face and the respiratory interface (3.202) 

3.733.85 
field of vision 
area of fixed sight while wearing an RPDa respiratory protective device (3.203) 

3.86 
filter 
device intended to remove specific contaminants (3.59) from the ambient air passing through 
it 

3.743.87 
filter holder filter housing 
component whichthat is attached to either a respiratory interface (3.202) or otheranother part 
of the respiratory protective device (3.203) and into which a filter (3.86), either encapsulated or 
unencapsulatedun-encapsulated, is inserted 

3.88 
filter self rescuer 
respiratory protective device (3.203) exclusively intended for escape, incorporating a filter 
(3.86) against carbon monoxide through which the ambient air is drawn to a facepiece (3.83) 
 

3.75 
filtering device 
RPD in which air passes through filter(s) before being inhaled 
 

NOTE The device can be unassisted, power assisted or powered. 
 

3.89 
filtering facepiece 
respiratory protective device (3.203) entirely or substantially constructed of filtering material 

Note 1 to entry: Marked "FF" for filtering facepiece. 

3.90 
filtering respiratory protective device filtering RPD 
assisted or unassisted RPD (3.203) in which air passes through a gas filter(s) (3.98), particle 
filter(s) (3.171) or combined filter(s) (3.50) before being inhaled 

3.763.91 
fit test 
use of a challenge agent and specific protocol to qualitatively or quantitatively determine an 
individual’s ability to obtain an adequatethe effectiveness of the seal between the wearer's 
(3.257) face and respiratory interface (3.202) with a specific make, model and size of an RPDa 
respiratory protective device (3.203) 

3.773.92 
flow rate 
air supply 
Vfl 

volume (mass) of breathable gas (3.29) passing through the device in a given time
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3.783.93 
fogging 
reduction of the field of vision (3.85) and/or visual acuity caused by the condensation of 
humidity insideon the visor (3.252) 

3.94 
force-fitting 
practice of repeating a failed fit test (3.91) with the same respiratory protective device (RPD) 
(3.203) more than three times, re-donning, or otherwise adjusting the RPD (e.g. over-
tightening the straps), until a passing fit test is finally achieved 

3.95 
fresh air hose breathing apparatus 
respiratory protective device (3.203) in which breathable air (3.28) is obtained through an air 
supply hose (3.9) either assisted or unassisted 
 

3.96 
full face mask 
tight-fitting respiratory interface (3.241) covering the mouth, nose, eyes and chin 

3.793.97 
gas 
fluid that is in a gaseous state at a standard temperature and pressure that expands to occupy 
the space or enclosure in which it is confined 
 
3.80 
fume 
solid aerosols formed when the material from a volatilised solid condenses in air 

3.813.98 
gas filter 
filter (3.86) intended to remove specific gases (3.97) and vapours (3.251) from the atmosphere 
passing through it 

3.82 
gas filter capacity 
volume or mass of a gaseous contaminant that a gas filter can adsorb, absorb or catalyze the 
breakdown of 

3.99 
gas filter capacity 
mass or volume of a specific test agent that is removed or retained by a gas filter (3.98) or 
combined filter (3.50) under specified conditions of temperature, humidity, challenge test gas 
concentration and flow rate (3.92) at breakthrough concentration (3.26) 

Note 1 to entry: The mass or volume is determined by measuring the breakthrough time (3.27) at a 
defined breakthrough concentration. The formula to calculate the gas capacity (3.44) is: 
 

  

where 

 
C is gas capacity (in l); 

Vfl is volume flow rate (3.92) (in l/min); 

cgas is gas concentration (in ml/m3); 

tbr is breakthrough time (3.27) (in min). 
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EXAMPLE Vfl = 30 l/min 

cgas = 1 000 ml/m3 

tbr = 30 min 

C = 30 l/min × 1 000 ml/m3 × 30 min × 10−6 = 0,9 l 

3.833.100 
gas filter change schedule 
time interval after which a used gas filter (3.98) is replaced with a new one 

3.101 
gas filter validation test at specified flow rates 
test to evaluate the ability of the filter (3.86) to achieve a minimum performance level at its 
work rate (3.260) classification 

3.843.102 
gas filtering respiratory protective device 
gas filtering RPD 
deviceRPD (3.203) consisting of a respiratory interface (3.202) with a filter which(3.86) that 
removes certain gases (3.97) or vapours (3.251) from the air to be inhaled by the wearer 
(3.257) for a limited period 

3.103 
hairnet head net 
head harness (3.110) in the form of a net (mesh fabric) 

3.104 
half mask 
tight-fitting respiratory interface (3.241) covering the mouth, nose and chin 

3.105 
half mask without inhalation valves 
filtering device with a half mask (3.104) and without inhalation valves (3.120), which may or 
may not have exhalation valves (3.79) 

Note 1 to entry: It comprises a half mask and separable and replaceable filters (3.86). 

3.106 
hand wheel diameter 
D 
nominal value of twice the largest radius from the centre of the hand wheel 

Note 1 to entry: It is expressed in mm. 

 
3.107 
hazard ratio 
measured airborne concentration of a substance divided by the occupational exposure limit 
(3.163) 

Note 1 to entry: This ratio is calculated for each gas (3.97), vapour (3.251) and/or particulate 
component, or for a mixture when the components have additive effects.  

3.853.108 
hazardous atmosphere 
any atmosphere that is oxygen-deficient, exceeds an occupational exposure limit, presents a 
fire/explosion hazard, and/or contains an airborne toxic or disease-producing contaminant in 
concentrations where the level of substances in the atmosphere is at a concentration deemed 
to be hazardous 
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3.86 
hazard ratio 
estimated/measured airborne concentration of a substance divided by the occupational 
exposure limit 
 

NOTE This ratio is calculated for each gas, vapour, and/or particulate component, or for a mixture 
when the components have additive effects, that pose a respiratory hazard. 

3.109 
hazardous substance 
substance that presents a potential to cause injury or ill health if it is inhaled, ingested or 
comes into contact with, or is absorbed through, the skin 

Note 1 to entry: A hazardous substance may be a pure substance or generated as a by-product during 
work activities. For example, wood dust and stone dust welding fume.  

Note 2 to entry: Hazardous substances can be present in the atmosphere in a number of physical states as: 

a) gases (3.97); 

b) vapours (3.251); 

c) particles (3.170). 

3.873.110 
head harness 
means of holding a respiratory interface (3.202) in place on the head 

3.883.111 
heads up display HUD 
visual monitor (3.155) or warning in the line of sight of the RPD wearer (3.257) 

3.112 
heavy duty construction 
mechanical properties of a respiratory protective device (3.203) designed to be used in work 
situations with need for a mechanically robust device 

Note 1 to entry: See also light duty construction (3.131). 

3.113 
helmet 
respiratory interface (3.202) offering head protection 

3.893.114 
high pressure 
pressure equal to or greater than 12 MPa (10 000 mbar) absolute pressure 

3.115 
hood 
loose-fitting respiratory interface (3.132) that covers at least the face and can cover the entire 
head 

3.903.116 
hose 
hollow flexible conduit to carrytransport breathable gas (3.29) designated as low, medium or 
high pressure 

3.91 
hydration facility 
design feature of RPD to allow the wearer to drink without doffing of RPD 
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3.923.117 
hydrostatic test 
calibrated expansion pressure test of the structural integrity of cylinders 
 
3.93 
hypoxia 
any condition in which there is an inadequate supply of oxygen in the tissues 
 

3.943.118 
immediately dangerous to life or health IDLH 
atmosphere that poses an immediate threat to life, would cause irreversible adverse health 
effects, or would impair an individual’s ability to escape from a dangeroushazardous 
atmosphere (3.108) 

3.953.119 
impact resistance 
ability of RPDa respiratory protective device (3.203) to withstand mechanical shock and 
dynamic stress from the environment 

3.963.120 
inhalation valve 
valve whichthat opens during inhalation and closes during exhalation 

3.973.121 
inhaled airbreathable gas 
airbreathable gas (3.29) breathed in by the wearer (3.257) 

3.122 
inspection 
process that assesses the respiratory protective device (RPD) (3.203), components, marking 
(3.139), information supplied by the RPD manufacturer (3.206) and any safety data sheets (if 
applicable) or declarations relevant to the materials used in its construction 
 
3.98 
integral filter 
filter which is not separable from the rest of the respiratory interface 

3.99 
interactive flow rate 
actual RPD breathing gas flow per time as a result of the wearer’s demand 

3.100 
intrinsic safety 
various designations that ensure the RPD is not a source of ignition in explosive atmospheres 

3.101 
intrinsically safe (IS) RPD 
respiratory protective device that has been certified as not providing a source of ignition in 
an explosive atmosphere 

3.123 
integral dose 
volume of the test gas (3.97) on the effluent side of the filter (3.86) released during the testing 
period 

Note 1 to entry: This is calculated as the integral of the instant effluent concentration (function of time) 
of the test gas during the testing time multiplied by the volume flow rate (3.92). 
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3.124 
integral filter 
filter (3.86) that is not separable from the rest of the respiratory interface (3.202) 

3.125 
interactive flow 
flow resulting from the combined action of a power-assisted device and a tidal breathing 
pattern at the respiratory interface (3.202) 

3.126 
interactive flow rate 
flow rate (3.92) through the filters (3.86) of an assisted filtering respiratory protective device 
(RPD) (3.18) resulting from the combined action of the assisted filtering RPD and the breathing 
pattern generated by the breathing machine (3.38) 

3.127 
intrinsic safety 
(type of) protection where the respiratory protective device (3.203) is not a source of ignition 
in explosive atmospheres 

3.1023.128 
inward leakage 
leakage of the ambient atmosphere (3.12) into the respiratory interface (3.202) from all sources 
excluding the filter(s) (3.86), where present, when measured in the laboratory in the specific 
test atmosphere 

NOTENote 1 to entry: It is expressed as a percentage ratio of contaminant (3.59) concentration inside an 
RPDa respiratory protective device (3.203) and ambient atmosphere, as follows. 

Inward leakage (%) = Ci/Co × 100 

where 

Ci is the concentration of challenge agent inside the respiratory interface; 

Co is the concentration of challenge agent outside inside the respiratory interface.  
 

3.103 
laboratory gas filter capacity 
mass/volume of a specific test agent that will be removed or retained by certain mechanisms 
(e.g. physisorption, chemisorption, catalytical conversion, etc.) under specified conditions of 
temperature, relative humidity, challenge test gas concentration and the flow rate 

NOTE The mass/volume is determined by measuring the breakthrough time at a defined 
breakthrough concentration. 

 
3.1043.129 

leak-tightness 
ability to withstand a loss of pressure inside an RPDa respiratory protective device (3.203) over 
a given time as determined by a laboratory test 

3.1053.130 
life cycle 
time between the date of manufacturing of the device to the date when the device has to be 
withdrawn from service 
 
3.106 
liquefied-breathing gas 
oxygen or air stored in liquid form and supplied to the wearer in a gaseous form 
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3.107 
loose fitting respiratory interface 
respiratory interface which does not rely on forming a complete seal to the wearer’s skin 

3.131 
light duty construction 
mechanical properties of a respiratory protective device (3.203) designed to be used in work 
situations with little risk of mechanical damage 

Note 1 to entry: See also heavy duty construction (3.112). 

3.132 
loose-fitting respiratory interface loose-fitting RI 
RI (3.202) that does not rely on forming a complete seal to the wearer's (3.257) skin 

3.1083.133 
low boiling organic compound 
organic compound having a boiling point of ≤ 65 °C at atmospheric pressure 

3.1093.134 
low pressure 
pressure up to 100 hPa (mbar) above atmospheric pressure (gauge) 

3.110 
manufacturer’s minimum design condition 
lowest level of operating condition of the device as stated by the manufacturer at which the 
complete device will still meet the requirements for the designated class 

3.135 
lung governed demand valve 
valve for breathing apparatus (3.32) by which an air supply is regulated in accordance with the 
wearer's (3.257) breathing 

3.136 
manufacturer's design duration 
time, as stated by the manufacturer, for which the manufacturer's minimum design flow rate 
(3.138) is exceeded 

3.137 
manufacturer's minimum design condition 
lowest level of operating conditions of the device, as stated by the manufacturer, at which the 
complete respiratory protective device (3.203) will still meet the requirements for the 
designated class 

3.111 
manufacturer’s minimum design flow rate 
MMDF 
minimum air flow rate, as stated by the manufacturer, at which the relevant requirements are 
met 

3.138 
manufacturer's minimum design flow rate 
minimum air flow rate (3.92), as stated by the manufacturer, at which the class requirements 
are met 

3.1123.139 
marking 
information included on the device to indicate specific RPDrespiratory protective device 
(3.203) characteristics 
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3.1133.140 
mass median aerodynamic diameter MMAD 
point in an aerodynamic particle size distribution where half of the mass lies in particles 
(3.170) with a diameter less than the MMAD and half in particles with diametersa diameter 
greater than the MMAD 
 
3.114 
material’s compatibility with skin 
characteristic of material resulting in insignificant irritation to the wearers’ skin when in direct 
contact 
 
3.1153.141 
maximum flow condition 
those factors appropriate to the design specified by the manufacturer whichthat give rise to 
the highest flow rate (3.92) 

3.116 
maximum use concentration 
MUC 
maximum atmospheric concentration of a hazardous substance from which the RPD wearer 
can be expected to be protected when wearing an RPD, and is determined by the protection 
level of the respiratory protective device or class of respiratory protective devices and the 
occupational exposure limit of the hazardous substance 
 
NOTE The maximum use concentration usually can be determined mathematically by multiplying the 
protection level specified for a respiratory protective device by the occupational exposure limit used for 
the hazardous substance. 

3.142 
maximum use concentration MUC 
maximum atmospheric concentration of a hazardous substance (3.109) from which the wearer 
(3.257) can be expected to be protected when wearing a respiratory protective device (RPD) 
(3.203) 

Note 1 to entry: This is determined by the assigned protection factor (3.17) of the RPD or class of RPD 
and the occupational exposure limit (3.163) of the hazardous substance. 
 
Note 2 to entry: The MUC can usually be determined mathematically by multiplying the assigned 
protection factor specified for an RPD by the occupational exposure limit used for the hazardous 
substance. 

3.143 
measured maximum flow rate 
volumetric flow rate (3.92) of an assisted filtering respiratory protective device (RPD) (3.18), 
determined in a laboratory test, when the RPD (3.203) is in the condition that results in the 
highest air flow rate 

Note 1 to entry: This condition takes into account the influence of temperatures, settings of RPD, pre- 
conditionings, use of accessories and others. 

3.144 
measured minimum flow rate 
volumetric flow rate (3.92) of an assisted filtering respiratory protective device (RPD) (3.18), 
determined in a laboratory test, when the RPD (3.203) is in the condition that results in the 
lowest air flow rate 

Note 1 to entry: This condition takes into account the influence of temperatures, settings of RPD, pre- 
conditionings, use of accessories and others. 
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3.117 
mechanical shock 
dynamic force on the device during a fall from a given height as determined by a laboratory 
test 

3.145 
mechanical strength of the visor 
ability of the device to withstand mechanical stress (3.146) to the visor (3.252) 

3.146 
mechanical stress 
dynamic force on the device during a fall from a given height as determined by a laboratory 
test 

3.118 
mechanical strength of visor 
ability of the device to withstand mechanical stress to the barrier in front of the eyes 
 
3.1193.147 
medium pressure 
pressure between 100 hPa (mbar)to 2 MPa above atmospheric pressure to 1 MPa  
(10 000 mbar) pressure gauge 
 
3.120 
metabolic simulator 
programmable automatic breathing machine that can simulate the characteristics of both 
human breathing (variable tidal volume and respiratory rate, humidity temperature) and 
metabolic functions (variable oxygen consumption and carbon dioxide production) 

3.148 
medium pressure connecting tube 
tube (3.245) connecting the demand valve (3.67) or the control valve with the air supply 
system at a medium pressure (3.147) 

3.149 
metabolic simulator 
programmable automatic breathing machine (3.38) that can simulate the characteristics of 
both human breathing [variable tidal volume (3.240) and respiratory rate, humidity and 
temperature] and metabolic functions [variable oxygen consumption (4.5) and carbon dioxide 
production] 

3.150 
metabolic simulator assembly 
metabolic simulator (3.149) plus all the connecting tubes (3.245), control valves and other 
necessary hardware leading to the trachea tube assembly (3.244) 
 

3.1213.151 
minimum flow condition 
those factors appropriate to the design specified by the manufacturer whichthat give rise to 
the lowest flow rate (3.92) 

3.122 
minimum required protection factor 
MRPF 
level of protection required, derived from the adequacy assessment procedure
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3.123 
minute ventilation 
total volume of air exchanged in the lungs during one minute, VE in l/min BTPS 

3.124 
minute volume 
quantity of air exhaled in one minute 
 
3.152 
minute ventilation 
VE 

total volume of air inhaled (or exhaled) in the lungs during 1 min 

Note 1 to entry: It is expressed in l/s body temperature pressure saturated (BTPS) (3.25). 

3.153 
minute volume 
volume of breathable gas (3.29) exhaled in 1 min 

3.125 
mist 
liquid droplets generated by condensation of vapour back to the liquid state or by breaking up 
a liquid into a dispersed state 
 
3.1263.154 
mode of operation 
primary means of supplying the wearer (3.257) with breathable gas (3.29), i.e. particle 
filtering, gas and vapour filtering, or breathable-gas supplying 

3.1273.155 
monitor 
component of an RPDa respiratory protective device (3.203) to enable the wearer (3.257) to 
continuously assess that the manufacturer’s minimum design air flow rate (3.92) or 
manufacturer’s minimum design conditions (3.137) are met 

3.156 
mounting flange 
device to fix tightly together a full face mask (3.96) and a helmet (3.113) 

3.157 
mouthpiece assembly 
respiratory interface (3.202) held by the teeth or by the teeth and a head harness (3.110), 
sealing against the lips and through which air is inhaled and exhaled while the nose is closed 
by a clip 

3.1283.158 
multi-functional respiratory protective device 
multi-functional RPD 
RPD which are RPD (3.203) that is capable of operating within its mode of operation (3.154) by 
using different operating methods; e.g. power assist, for example: 

— assisted filtering devicesRPD (3.18); 

— power on/off; 

— compressed breathable gas (3.29) system with compressed breathable gas deviceRPD
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3.129 
multi-type combination filter 
combination filter which meets the requirements of more than one type of gas and particle 
filter 

3.159 
multiple filters 
construction where the full air flow for a respiratory protective device (3.203) is divided 
between two or more filters (3.86) 

3.1303.160 
multi-type gas filter 
gas filter which (3.98) that meets the requirements of more than one type of gas filter 
 

3.1313.161 
negative pressure 
pressure inside the respiratory interface (3.202), hose (3.116), etc. that is lower than that of the 
ambient atmosphere (3.12) 
 
NOTE It is expressed in pascals (Pa). 

 
3.1323.162 
nominal working duration rated working duration 
working time of a device, used for the classification determined in laboratory tests with a 
specified flow rate specified in an International Standard(3.92) 
 
Note 1 to entry: The nominal or rated working duration does not give an indication of the possible 
effective working duration of a device in practical use. Possible effective working durations can differ 
from the nominal or rated working duration in both directions, positive and negative, depending upon 
the actual work rate (3.260). 

3.1333.163 
occupational exposure limit OEL 
maximum concentration of airborne contaminants (3.59) deemed to be acceptable, as defined 
by the authority having jurisdiction 

3.164 
open-circuit 
technical solution where the exhaled air (3.80) passes without recirculation into the ambient 
atmosphere (3.12) 

3.1343.165 
operating pressure 
pressure(s) developed within the RPDrespiratory protective device (3.203) during service 

3.166 
overflow valve 
non-return valve, fitted to the breathing hose (3.37), that is specially designed to allow the 
excess air supply to escape into the atmosphere 

3.1353.167 
oxygen compatibility 
capability of RPDa respiratory protective device (3.203) to allow direct contact with 
pressurised oxygen without risk of fire or explosion by being oil and grease free 
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3.136 
oxygen consumption 
amount of oxygen consumed by the human tissues for aerobic energy production, VO2 in l/min 
STPD 
 
3.137 
oxygen deficient 
condition based on an oxygen concentration or partial pressure below which a person may be 
adversely affected 

NOTE Each authority having jurisdiction may establish an alternative definition or specific limit.  

3.168 
oxygen deficiency 
condition based on an oxygen concentration or partial pressure (4.17) below which a person 
can be adversely affected 

Note 1 to entry: Each authority having jurisdiction may establish an alternative definition or specific 
limit. 

3.1383.169 
oxygen-enriched airbreathable gas 
airbreathable gas (3.29) containing oxygen at a higher concentrationsconcentration than that 
of atmospheric air at sea level 

3.1393.170 
particle 
generic term used to describe solid or liquid substancessubstance in the finely divided state 
and refers to particulate aerosols 
 
EXAMPLE Dusts, mists, smoke, fumes, fibres, and fog as well as micro-organisms. 

3.1403.171 
particle filter 
whichfilter (3.86) that is intended to remove airborne particles (3.170) 

3.1413.172 
particle filter efficiency 
degree to which a filter (3.86) removes aerosols (3.6) from the ambient atmosphere (3.12) 
 
3.1423.173 
particle filter respiratory protective device particle filter RPD 
device consisting of a respiratory interface (3.202) with a particle filter (3.171) that removes 
finely divided particles (3.170) from the air to be inhaled by the wearer (3.257) 

NOTENote 1 to entry: The filter medium may be replaceable or be an integral part of the construction. 

3.1433.174 
peak inspiratory flow rate 
highest instantaneous flow rate (3.92) during the inhalation phase of a breathbreathing cycle 
(3.34) in l/s BTPS 

Note 1 to entry: It is expressed in l/s body temperature pressure saturated (BTPS) (3.25). 

NOTENote 2 to entry: Litres per second l/s is the preferred unit as the flow takes place only during only 
a short fraction of the breathbreathing cycle. 
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3.175 
pendulum-type respiratory protective device pendulum-type RPD 
RPD (3.203) in which the wearer (3.257) alternatively inhales and exhales by the same route 

3.176 
peripheral isopter 
field of vision (3.85) while wearing a respiratory protective device (3.203), indicated by the 
lighted area, which is measured by a solid line connecting the points 

3.1443.177 
permeation 
process by which a chemical moves through an RPDa respiratory protective device (3.203) 
material on a molecular level (diffusion) 

3.145 
physical work capacity 
ability of a person to engage in muscular work 

3.178 
porous device 
respiratory protective device (3.203) incorporating materials, excluding filters (3.86), that can 
be penetrated by gases (3.97) and vapours (3.251) during an inward leakage test leading to an 
increase of the inward leakage (3.128) 

3.1463.179 
positive pressure 
pressure inside the respiratory interface (3.202), hose (3.116,), etc. that is higher than that of 
the ambient atmosphere (3.12) 

3.180 
powered filtering respiratory protective device powered filtering RPD 
filtering RPD (3.90) in which air is moved through the filter(s) (3.86) by means of a blower to 
supply the wearer (3.257) with breathable air (3.28) 

3.181 
powered fresh air hose breathing apparatus incorporating a hood 
apparatus that is not self-contained and in which breathable fresh air is blown from an air 
source by means of a powered air supply to the hood (3.115) 

3.1473.182 
practical performance 
evaluation of RPDa respiratory protective device (3.203) during the simulation of typical work 
or escape activities in a laboratory 

3.183 
prefilter 
filter (3.86) intended to remove coarse particles (3.170) before they enter the filter 
 
3.184 
pressure reducer 
device that reduces pressure to a lower pressure 

3.185 
protection class PC 
numerical designation from PC1 to PC6 allocated to an individual respiratory protective device 
(3.203) based upon laboratory testing indicating its relative protection 
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3.1483.186 
protection level 
degree of respiratory protection allocated to an RPDa respiratory protective device (RPD) 
(3.203) for the purposes of selection and use that is expected to be provided to wearers (3.257) 
when used within an effective RPD program as described in ISO 16975programme (3.207) 

3.149 
pressure dew point 
temperature at which moisture begins to condense from a gas under pressure, as the gas is 
cooled at this pressure 

3.1503.187 
psychological impact on the wearer 
positive and negative influences on the wearer's (3.257) state of mind byfrom wearing the 
RPDrespiratory protective device (3.203) or by its appearance and/or design 

3.1513.188 
qualitative fit factor 
QLFF 
minimum assured (Co/Ci) 
qualitative estimate of the minimum fit of a particular tight-fitting respiratory protective 
deviceinterface (3.241) to a specific individual when a qualitative fit test (3.189) is passed, i.e 
the test agent is not detected by the subject’s senses 

3.1523.189 
qualitative fit test QLFT 
pass/fail test method that relies on the subject’s sensory response to detect a challenge agent 
in order to assess the adequacy of RPDa respiratory protective device (3.203) fit 

3.1533.190 
quantitative fit factor 
QNFF 
QNFF = (Co/Ci) 
measurenumeric value of the fit of a particular tight-fitting respiratory interface (3.241) to a 
specific individual 

NOTENote 1 to entry: It represents only the respiratory interface (3.202) to face leakage. Leakage from 
other sources [e.g. air-purifying elements must, exhalation valve (3.79)] should be essentially 
zerosignificantly lower than the measured face-seal leakage (3.84). The QNFF is measured with 
specialized instrumentation. 

3.1543.191 
quantitative fit test QNFT 
test method that uses an instrument to assess (quantify) the amount of face-seal leakage (3.84) 
into the respiratory protective device (3.203) in order to assess the adequacy of its fit 

3.192 
quarter mask 
tight-fitting respiratory interface (3.241) covering the mouth and nose 

3.193 
rated filling pressure 
maximum allowable pressure to which the valved pressure vessel is intended to be filled 

3.194 
rated working pressure 
maximum allowable pressure for which the apparatus is designed
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3.195 
ready for assembly state 
component with seals, plugs or other environmental protective means, if applicable, still in 
place 

3.196 
ready for use configuration 
complete respiratory protective device (3.203), which may not be fully assembled, but is in a 
state which allows the immediate start of the donning (3.71) procedure as described by the 
manufacturer 
 
3.155 
radionuclide 
atom that spontaneously emits particles (e g., alpha or beta), gamma, or x-radiation 
 

3.1563.197 
ready for use packaging 
means to protect the functional components from environmental stress whilstwhile the device 
is kept in a state that permits rapid donning (3.71) by the wearer (3.257) 

3.198 
ready for use state 
respiratory protective device (RPD) (3.203) ready to be donned (3.71) as described by the 
manufacturer 

Note 1 to entry: In line with the information supplied by the manufacturer for donning the RPD, further 
actions can be necessary. 

3.1573.199 
reconstituted air 
gaseous mixture prepared from pure liquid or gaseous oxygen and pure liquid or gaseous 
nitrogen, blended to meet appropriate national requirements 

3.158 
reliability 
capability of a device to function without a failure in all specified conditions 
 

3.200 
relief valve 
valve to release overpressure 

3.1593.201 
required fit factor 
RFF 
numeric value established as a pass/fail point or acceptance criterion for quantitative fit 
testing (3.191) 

3.160 
resistance to UV 
ability of the material not to be affected by ultraviolet radiation 
 
3.161 
resistance to water spray/splash 
capability of RPD to perform after exposure to water spray/splash 

NOTE Submersion in water is excluded.
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3.1623.202 
respiratory interface 
RI 
part of a respiratory protective device (RPD) (3.203) that forms the protective barrier between 
the wearer's (3.257) respiratory tract and the ambient atmosphere (3.12) 

NOTENote 1 to entry: The respiratory interfaceRI is connected to the filtering part of the device,RPD or 
the part managing the supply of breathable gas (3.29). 

3.1633.203 
respiratory protective device RPD 
personal protective equipment designed to protect the wearer's (3.257) respiratory tract 
against the inhalation of hazardous atmospheres (3.108) 

3.164 
risk assessment 
process of hazard, adequacy and suitability assessments relating to the selection of RPD 
 
3.165 
RPD incorporating other personal protective equipment (PPE) functions 
capability of RPD to fulfil performances of other PPE stated in other relevant standards and 
protect against other hazards 

3.204 
respiratory protective device head form 
RPD head form 
laboratory test head simulating human heads used in testing a respiratory protective device 
(3.203) 

3.205 
respiratory protective device head form assembly RPD head form assembly 
RPD head form (3.204) with trachea tube assembly (3.244) included 
 

3.1663.206 
respiratory protective device manufacturer 
RPD manufacturer 
natural or legal person, who: 

— designs and/or manufactures an RPD (3.203) or who has an RPD designed and/or 
manufactured with a view to its placing it on the market or for other use, under his/her 
own name or trademark; 

— places an RPD on the market and/or puts it into service, under his/her own name or 
trademark 

3.1673.207 
respiratory protective device programme 
RPD programme 
process of selecting, using and maintaining an RPD (3.203) to ensure adequate protection to 
the wearer (3.257) 

3.1683.208 
respiratory protective device programme administrator 
RPD programme administrator 
individual designated to ensure the development, implementation and maintenance of thean 
RPD programme (3.207) 
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3.209 
respiratory protective device tool RPD tool 
device that assists with the testing of an RPD (3.203) 

3.210 
respiratory protective device torso RPD torso 
generic body form used in combination with an RPD head form (3.204) used in testing an RPD 
(3.203) 

3.211 
respiratory protective device verification tool RPD verification tool  
test device that simulates a specific performance characteristic(s) of an RPD (3.203) 

Note 1 to entry: The theoretical results from the test device are known and are compared with the actual 
results obtained in a given test laboratory when the test device is used with the appropriate test system 
in that laboratory. 

3.212 
reusable particle or combined filter 
particle filter (3.171) or combined filter (3.50) intended to be used for more than a single shift 

3.213 
risk assessment 
process of hazard, adequacy and suitability assessments (3.233) relating to the selection of a 
respiratory protective device (3.203) 
 
3.169 
safety coupling/connector 
breathable gas coupling/connector which requires at least two deliberate actions to separate 
the coupling or connector 

3.1703.214 
second high pressure inlet connector 
component for emergency purposes that receives breathable gas (3.29) from an alternative 
high pressure (3.114) breathable gas source whilstwhile in use 

3.1713.215 
second medium pressure inlet connector 
component of RPDrespiratory protective device (3.203) to receive breathable gas (3.29) from 
an alternative medium pressure (3.147) breathable gas source 
 
3.1723.216 
second medium pressure outlet connector 
component of RPDrespiratory protective device (3.203) to supply breathable gas (3.29) to a 
second person for the purpose of rescue 

3.217 
self-contained breathing apparatus 
SCBA 
breathing apparatus (3.32) where the breathable gas (3.29) supply is carried by the wearer 
(3.257) 

3.218 
separator 
device to remove liquids from compressed air
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3.1733.219 
service life 
time period of time during which an RPD provides adequatethe respiratory protective device 
(3.203) or components are expected to give protection to the wearer (3.257) 

3.1743.220 
service life of gas filter 
time until the breakthrough of contaminants (3.59) during actual use 
 
3.175 
service time of components 
time until RPD components lose performance 

3.1763.221 
shelf life 
length of time an a respiratory protective device (RPD) (3.203) or RPD component maycan be 
stored without deteriorating prior to use when stored in accordance with manufacturer’s 
instructionsthe information supplied by the RPD manufacturer (3.206) 

3.222 
single use 
respiratory protective device (3.203) or filter (3.86) that is not designed for repeated 
applications after the first use 

3.1773.223 
single-shift use 
descriptor for identifying an a respiratory protective device (RPD) (3.203) or RPD component 
that is not designed for reuse after one shift 

Note 1 to entry: The duration of a single shift depends on national/local regulations.  

 
3.178 
sight defect correction 

allowance within RPD for providing correction of wearer’s sight 

3.1793.224 
smoke 
aerosols (3.6) generated by an incomplete combustion consisting of liquid and/or solid 
particles (3.170) 

3.225 
smoke hood 
respiratory protective device (3.203) for escape only 

Note 1 to entry: Function based upon a filter (3.86) through which ambient air is drawn to a hood 
(3.115). 

3.226 
sorption 
process in which one substance (the filter medium) takes up or holds another [the test gas 
(3.97)], either by adsorption or absorption 

3.227 
special application 
requirement related to a specific area(s) of respiratory protective device (3.203) use
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3.228 
spiral coiled tube 
tube (3.245) that is manufactured such that being in its relaxed state it assumes a natural 
spiral coil 

3.229 
standard temperature pressure dry STPD 
standard condition for the expression of oxygen consumption (4.5) 

Note 1 to entry: Standard temperature (0 °C) and pressure (101,3 kPa, 760 mmHg), dry air (0 % relative 
humidity). 

3.1803.230 
standardized connector 
device that allows an optional connection between a filter (3.86) and a respiratory interface of 
unassisted filtering devices (3.202) 

Note 1 to entry: Standardized connectors are defined in ISO 17420-3 and EN 148-1. 

3.231 
static breathing resistance 
differential pressure caused by a respiratory protective device (RPD) (3.203) when the 
breathable gas (3.29) is passed through the RPD at a constant flow 
 
3.181 
standard atmospheric pressure 
normal pressure of the lower atmosphere at sea level, usually defined as one atmosphere or  
1 013,25 hPa (760 mm Hg) 
 
3.182 
STPD 
standard temperature pressure dry 
standard conditions for expression of oxygen consumption 
 
NOTE Standard temperature (0 °C) and pressure (1013,25 hPa), dry air.  

3.232 
static flame test 
test where the specimen is maintained still over the flame for the exposure 

3.1833.233 
suitability assessment 
selection method identifying RPDa respiratory protective device (3.203) able to provide 
adequate protection during intended use, taking into consideration the wearer (3.257), the 
task (3.237) and the workplace environment 

3.234 
suitable respiratory protective device suitable RPD 
RPD (3.203) that is adequate and is matched to the requirements of the wearer (3.257), the 
task (3.237) and the working environment 

3.1843.235 
supervisor 
employer or a person assigned by the employer having responsibility for the RPD wearer 
(3.257) and control over the workplace 
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3.1853.236 
supplied breathable gas respiratory protective device 
supplied breathable gas RPD 
class of respiratory protective deviceRPD (3.203) that supplies the wearer (3.257) with 
breathable gas (3.29) from a source independent of the ambient atmosphere (3.12) either 
individually carried or supplied by a stationary source 

3.1863.237 
task 
working activity to be undertaken by the RPD wearer (3.257) 

3.1873.238 
temperature of operation 
environmental temperature during the expected conditions of use 

3.1883.239 
test subject 
human being selected from a panel used for testing RPDa respiratory protective device (3.203) 
 

3.240 
tidal volume 
VT 

size of a breath 

Note 1 to entry: It is expressed in litres. 

3.1893.241 
tight-fitting respiratory interface 
tight-fitting RI 
respiratory interfaceRI (3.202) that forms a protective barrier between the wearer's (3.257) 
respiratory tract and the ambient atmosphere (3.12) by forming a seal to the wearer's skin 

3.1903.242 
time-weighted average TWA 
average concentration of a contaminant (3.59) in air during a specific time period 

3.1913.243 
total inward leakage TIL 
leakage of the ambient atmosphere (3.12) into the respiratory interface (3.202) from all sources 
including filter(s) (3.86), where present, or a respiratory protective device (3.203), when 
measured in thea laboratory in the specific test atmosphere 

NOTENote 1 to entry: It is expressed as a percentage ratio of contaminant (3.59) concentration inside an 
RPD and ambient atmosphere. 

Total inward leakage (%) = Ci/Co × 100 

where 

Ci is the concentration of challenge agent inside the respiratory interface; 

Co is the concentration of challenge agent outside the respiratory interface.  

3.244 
trachea tube assembly 
tube (3.245) that simulates the human trachea, containing ports for the measurement of 
pressure, carbon dioxide content and temperature of breathed breathable gas (3.29) and 
interface connections permitting seating to the RPD head form (3.204), RPD torso (3.210) or 
alternative (benchtop) fixture 

Full document details: BS EN ISO 16972:2020

http://www.avadocuments.com/doc/bs-en-iso-16972-2020
http://www.avadocuments.com/doc/bs-en-iso-16972-2020


BS EN ISO 16972:2020 — Tracked Changes 

32 © ISO 2020 – All rights reserved 

3.245 
tube 
hollow conduit to carry breathable gas (3.29) at pressures in excess of the ambient pressure 

3.246 
unassisted filtering respiratory protective device 
unassisted filtering RPD 
filtering RPD (3.90) in which air is drawn through the filter(s) (3.86) solely by the breathing of 
the wearer (3.257) 

3.247 
unencapsulated filter 
filter (3.86) that in itself is not contained in a rigid housing 

 
3.192 
user 
person or organization who makes use of RPD 
 
EXAMPLE Those involved in selecting, maintaining wearing, etc. 

3.248 
user 
person or organization who makes use of respiratory protective device (3.203), e.g. those 
involved in selecting, maintaining and wearing 

3.1933.249 
validated method 
documented procedure that has been scientifically evaluated by qualified persons and 
determined to be appropriate and acceptable with regards to reproducibility, accuracy, 
precision and other necessary parameters 
 
3.250 
valved filtering half mask 
respiratory protective device (3.203) fitted with exhalation valves (3.79) and inhalation valves 
(3.120) 

3.1943.251 
vapour 
gaseous phase of a substance whichthat is liquid or solid at 20 °C and 100 kPa  
(1 000 mbar absolute) 

3.1953.252 
visor 
part of the respiratory interface (3.202) through which the wearer (3.257) sees and that can, in 
addition, provide eye and face protection 

3.1963.253 
visual clarity 
measure of a visor(s) (3.252) to effectaffect the sight within the field of vision (3.85) of an 
RPDof a respiratory protective device (3.203) 

3.197 
visual inspection 
process that assesses the device, marking and information supplied by the manufacturer, and 
any safety data sheets (if applicable) or declarations relevant to the materials used in its 
construction
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3.198 
voice amplifier 
accessory or component of an RPD used to magnify the wearer’s voice 
 
3.199 
warning device 
component of RPD that informs the wearer to take some action 

3.254 
visual field score VFS 
summation of grid points contained within the peripheral isopter (3.176) shadow cast onto the 
apertometer (3.15) by the respiratory protective device (3.203) 

3.255 
volume-averaged pressure 
WOB/VT 

work of breathing (3.259) divided by its tidal volume (3.240) 

Note 1 to entry: It is expressed in kPa. 

Note 2 to entry: The WOB/VT can be determined separately for an inspiration, an expiration or for a 
whole breath. 

3.256 
warning device 
device to inform the wearer (3.257) that the respiratory protective device (3.203) will soon stop 
or has already stopped operating at the desired conditions 

Note 1 to entry: This informs the user (3.248) to take some action. 

3.2003.257 
wearer 
person who actually wears the RPDrespiratory protective device (3.203) 

3.2013.258 
wearer-seal check 
action conducted by the RPD wearer (3.257) to determine if the RPDtight-fitting respiratory 
protective device (3.203) is properly donned (3.71) and sealed on the face 

3.202 
work of breathing 
work done, measured in joule/litre of gas breathed, during one inhalation and one exhalation 
cycle whilst wearing the RPD at a given work rate 

3.259 
work of breathing WOB 
work required for an entire breathing cycle (3.34) 

Note 1 to entry: It is expressed in Joules. 

3.260 
work rate 
demand for breathable gas (3.29) by the wearer (3.257) per time due to workload 
 

3.261 
work rate class 
numerical designation from W1 to W4 allocated to an individual respiratory protective device 
(3.203) based upon laboratory testing indicating its relative ability to meet the wearer's 
(3.257) demand for breathable gas (3.29) at different activity levels 
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3.2033.262 
working pressure 
settled pressure of a compressed gas (3.97) at a uniform reference temperature of 15 °C in a 
full gas cylinder 

Note 1 to entry: It is expressed in bar. 

3.204 
work rate 
demand for breathable gas by the wearer per time due to work load 
 
 

4 Graphical symbols for use on RPD 
 
4.1 Introduction 
 
Graphical symbols are described in ISO 7000. A graphical symbol is defined as a visually 
perceptible figure used to transmit information independently of language. It may be produced 
by drawing, printing or other means. The great majority of the graphical symbols in ISO 7000 
were developed in accordance with the basic principles of ISO 3461-1, using arrows in 
accordance with ISO 4196. 
 
NOTE ISO 3461-1 and ISO 4196 have been superseded by IEC 80416-1 and ISO 80416-2, respectively. 

 
The meaning of each graphical symbol may depend upon its orientation in a given reference 
system and care should be taken to avoid ambiguity (e g. by rotating or mirroring). 
 
Graphical symbols may be used, provided their meaning is clearly understood. 
 
4.2 Examples of how graphical symbols may be used 

 
4.2.1 See information supplied by the manufacturer 
 

 

 
 

 

Figure 1 — See information supplied by the manufacturer 
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4.2.2 End of shelf life 
 

 
Key 

yyyy year 

mm month 

 
Figure 2 — End of shelf life 

 
4.2.3 Temperature range of storage conditions 

 
 

 

Figure 3 — Temperature range of storage conditions 
 

 
4.2.4 Maximum humidity of storage conditions 
 
 

 
Figure 4 — Maximum humidity of storage conditions 

 
 

4 Terms related to human factors 

4.1 
aerobic energy production 
biochemical process in human cells that delivers energy by combustion of fat, carbohydrates 
and, to a lesser extent, protein in the presence of oxygen, with water and carbon dioxide as end 
products 

4.2 
anaerobic energy production 
biochemical process in human cells that delivers energy by combustion of carbohydrates 
without oxygen, with lactic acid as the end product 

4.3 
ambient temperature pressure saturated 
ATPS 
standard condition for the expression of ventilation (4.20) parameters related to expired air
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4.4 
ambient temperature pressure humidity 
ATPH 
standard condition for the expression of ventilation (4.20) parameters related to inspired air 

4.5 
oxygen consumption 
 

 
amount of oxygen consumed by human tissues for aerobic energy production (4.1) 

Note 1 to entry: It is expressed in l/min standard temperature pressure dry (STPD) (3.229). 

4.6 
physical work capacity 
ability of a person to engage in muscular work 

4.7 
alveoli 
s. alveolus 
terminal air sacs of the lungs in which respiratory gas (3.97) exchange occurs between the 
alveolar air and the pulmonary capillary 

Note 1 to entry: The alveoli are the anatomical and functional unit of the lungs.  

4.8 
carbaminohaemoglobin 
HbCO2 

haemoglobin (4.11) that has bound carbon dioxide at the tissue site for transport to the lungs 
 
4.9 
dyspnoea 
sense of air hunger, difficult or laboured breathing, or a sense of breathlessness 

4.10 
end-tidal carbon dioxide 
ET CO2 

volume fraction of carbon dioxide in the breath at the mouth at the end of exhalation 

Note 1 to entry: End-tidal carbon dioxide corresponds closely to alveolar carbon dioxide.  

4.11 
haemoglobin 
Hb 
specific molecules contained within all red blood cells that bind oxygen or carbon dioxide 
under normal physiological states and transport either oxygen or carbon dioxide to or from 
the tissues of the body 

4.12 
hyperoxia 
volume fraction or partial pressure (4.17) of oxygen in the breathing environment greater than 
that which is found in the Earth's atmosphere at sea level, which contributes to an excess of 
oxygen in the body 

Note 1 to entry: This can occur when a person is under hyperbaric conditions (i.e. diving), subjected to 
breathable gas (3.29) mixtures with an elevated oxygen fraction, or during certain medical procedures.  

4.13 
hypocapnia 
volume fraction or partial pressure (4.17) of carbon dioxide in the breathing environment or in 
the body that is lower than that which is found in the Earth's atmosphere at sea level 

Note 1 to entry: This usually occurs under hyperventilation (4.34) conditions (i.e. diving) or in medical 
settings that contribute to a reduction of carbon dioxide in the body.  
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4.14 
inotropic 
affecting the force of muscle contraction 

Note 1 to entry: A negative inotropic effect reduces and a positive inotropic effect increases the force of 
muscular contraction (e.g. both skeletal and heart muscle). 

4.15 
medulla oblongata and pons 
areas of the brain where the respiratory control centre is located 

4.16 
oxyhaemoglobin 
HbO2 

haemoglobin (4.11) that has bound oxygen from the lungs for transport to the body tissues 

4.17 
partial pressure 
pressure exerted by each of the components of a gas (3.97) mixture to form a total pressure 

EXAMPLE Air is a mixture of oxygen, nitrogen, carbon dioxide, inert gases (argon, neon) and water 
vapour. The volume fraction of oxygen in air is about 20,9 %. At sea level, total atmospheric pressure is 
101,3 kPa (760 mmHg). Water vapour pressure is 6,26 kPa (47 mmHg) (fully saturated in the lungs at a 
body temperature of approximately 37 °C). To find the partial pressure of oxygen, subtract vapour 
pressure from total atmospheric pressure and then multiply the oxygen volume fraction by the dry 
atmospheric pressure. Thus, 101,3 − 6,3 = 95,1 kPa (760 mmHg − 47 mmHg = 713 mmHg);  
0,21 × 95,1 kPa = 19,9 kPa (= 149 mmHg). If the ambient pressure increases (as in diving), the partial 
pressure of each component gas increases. Thus, at 2 atm absolute, the partial pressure of oxygen in dry 
gas is 101,3 × 2 = 202,6 kPa (760 mmHg × 2 = 1 520 mmHg); 0,21 × 202,6 = 42,6 kPa  
(0,21 × 1 520 mmHg = 319 mmHg) oxygen. 
 
Note 1 to entry: Partial pressure is dependent on the volume fraction of the component gas.  
 

Note 2 to entry: The partial pressure of a gas can increase or decrease while its relative volume fraction 
remains the same. Partial pressure drives the diffusion of gas across cell membranes and is, therefore, 
more important than the relative volume fraction of the gas. 

4.18 
respiratory quotient 
RQ 

ratio of the volume of carbon dioxide exhaled to the volume of oxygen consumed 

Note 1 to entry: RQ is calculated as follows: 

  

where 

 

 is the volume of carbon dioxide exhaled; 

 is the volume of oxygen consumed. 

 

Note 2 to entry: RQ gives an estimate of the content of substrate utilization during steady-state 
respiration and metabolism (4.36). At rest, RQ = 0,82 reflects a substrate utilization of a combination of 
carbohydrates and fats as the primary energy source. 
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