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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 29464:2017(E)

Cleaning of air and other gases — Terminology

1 Scope

This document establishes a terminology for the air filtration industry and comprises terms and
definitions only.

This[documentis applicable to particulate and gas phase air filters and air cleaners used fof the general
ventilation of inhabited enclosed spaces. It is also applicable to air inlet filters for static pr seaborne
rotafy machines and UV-C germicidal devices.

It is hot applicable to cabin filters for road vehicles or air inlet filters for mobilejinternal{combustion
engialres for which separate arrangements exist. Dust separators for the purpose of air pollytion control
are dlso excluded.

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
For the purpose of this document, the following terms'and definitions apply.
ISO gnd [EC maintain terminological databases or use in standardization at the following dddresses:

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

— SO Online browsing platform: ayailable at http://www.iso.org/obp

3.1 | General, applicable to both particulate and gas-phase air cleaners

3.1.1
air cleaner
devige intended to remove contaminants (3.1.8) from air in a ventilation system or enclosed space

3.1.2
air velocity
rate pf air movement

Note [l to'entry: It is expressed in m/s (fpm) to three significant figures.

3.1.
bypass

air filter bypass

sneakage

proportion of the challenge air stream (3.5.13) that passes around an air cleaner (3.1.1) without
interacting with the air cleaner

3.1.4
calibrate
to compare readings from the instrument to be calibrated with those from a reference device

© IS0 2017 - All rights reserved 1
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3.1.5

capture

extraction of particles, liquid particles or gases, close to their sources for purposes of collection or
sampling

3.1.6
classification
allocation of filters into groups and classes according to relevant aspects of their filtration performance

3.1.7
concentration

3 lai pa pa dofs | £ o F +1o
quantlty of prre-sttbstance arspetrsetHaaerireaamotiirc oranotiet

3.1.8
contaminant
pollutant
substance (4olid, liquid or gas) that negatively affects the intended use of a fluid

3.19
contamination
pollution
presence of p substance that negatively affects the intended use of a fluid

3.1.10
decontamination factor
ratio of the|contaminant (3.1.8) concentration or particle number upstream of the test device tp the
contaminanf concentration (3.1.7) or particle number downstream of the device

Note 1 to entify: The decontamination factor can also be expresséd as 1/(1 - overall efficiency) or as 1/penetrftion.

3.1.11
downstream
area or regipn into which fluid flows on leavingthe test device

3.1.12
efficiency
filter effici¢ncy

fraction or gercentage of a challenge.dontaminant (3.1.8) that is removed by a test device

3.1.13
average effjciency
value of efficiency whichrresults from averaging the efficiencies determined over a number of disfreet
intervals up|to the final)pressure differential

3.1.14
effluent
fluid discharged from a given source into the external environment

Note 1 to entry: This is a general term describing any fluid discharged from a given source; in this context, the
discharged fluid may be liquid or gaseous and may contain associated liquid and/or particulate contaminants
(3.1.8).

3.1.15

face velocity

filter face velocity

volumetric air flow rate divided by the nominal filter face area (3.1.18)

Note 1 to entry: filter face velocity is expressed in m/s.

2 © IS0 2017 - All rights reserved
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3.1.16
filter
air filter

device for separating solid or liquid particles or gaseous contaminant (3.1.8) from an air stream passing

through the device

Note 1 to entry: The device is generally formed of a layer or layers of porous, fibrous or granular material.

Note 2 to entry: Air being cleaned by a filter must pass through the filter, whereas an air cleaner (3.1.1) can

reduce air contamination (3.1.9) by any method.

3.1.17

filtey face area
crosg-sectional face area of the filter including the header frame when viewed from the dir
flowjusing exact dimensions

3.1.18

nomjnal filter face area

crosg-sectional face area of the filter including the header frame when viewed from the dir
flow [using nominal dimensions

3.1.19

filter insert

repldceable part of a filter which contains the filter mediwm\but which can only operd
inside a frame

3.1.20

filter medium

matdrial separating particulate matter (3.2.139)from gases and characterized by itg
strugture and its structural and/or textile-technological characteristics

3.1.21
filtey medium area
arealof filter medium (3.1.20) containediin the filter

Note |l to entry: For filters with pleatswor folds, the filter medium area may be much larger than the f
(3.1.47).

3.1.22
effeqtive filter medium-area

effegtive filtering area

expgsed filter area

arealof the filter-niedium (3.1.20) contained in the filter through which air passes during op

Note [L to entry: This excludes areas covered by sealant, spacers, struts, etc.

Note R to.entry: Effective filter medium area is expressed in m2.

ection of air

ection of air

te mounted

separating

lter face area

eration

3.1.23

filter medium velocity
media velocity
medium velocity

volumetric air flow rate divided by the effective filter medium area (3.1.22) of the filter element (3.2.77)

Note 1 to entry: Filter medium velocity is expressed in m/s.

Note 2 to entry: In devices where the filter medium surface area has been increased by use of pleats, folds or

bags, the filter medium velocity may be much less than the filter face velocity (3.1.15).
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3.1.24

flow rate
air flow rat
volume of ai

3.1.25

:2017(E)

e
r flowing through the filter per unit time

nominal flow rate
nominal air flow rate
air flow rate specified by the manufacturer

3.1.26

air flow ra

test air flow rate

test flow
test flowr
test volumg
air flow rate

Note 1 to ent
Note 2 to ent

3.1.27

rated flow
flow rate th
agreed bet

Note 1 to ent

3.1.28
gas
substance W

3.1.29
header fra
integral rigi

3.1.30
holding fra

rigid structyiral frame, part of.awair handling system into which filters are fastened and sealed

3.1.31
housing
device used

3.1.32

i £
; CCST

e
flow rate
used for testing

Fy: The flow rate is usually expressed in volumetric units (m3/s).

Fy: Test flow rate may differ from the manufacturer’s rated flow through'the air cleaner.

Fough a test device, either as stated by the manufacturer for defined conditions of use
reen the interested parties for a particular installation

Fy: The manufacturer’s rated flow may differ from the\test air flow rate (3.1.26).

hose vapour pressure is greater than the'ambient pressure (3.5.50) at ambient temper:

e

ine

to hold filter

oI as

iture

frame of a filter enabling it to be fastened and sealed against the holding frame (3.1.30)

hood

inlet device

3.1.33
leak
pointin a fil

3.1.34

forextractionm systemnt

ter at which the local penetration exceeds a given value

penetration

breakthrough
ratio of contaminant concentration downstream of the test device to the upstream (challenge)
concentration (3.1.7)

Note 1 to entry: Sometimes expressed as a percentage.

Note 2 to entry: Penetration is related to efficiency (E) by the expression: E = (1 - P) x 100 %.

4
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Note 3 to entry: Penetration is related to the decontamination factor (DF) (3.1.10) by the expression:

DF = 1/penetration.

3.1.35

reference device

primary device possessing accurately known parameters used as a standard for
secondary devices

calibrating

Note 1 to entry: Reference particle filters are laboratory tested for removal efficiency by particle size (3.2.149)

and/or resistance to air flow.

3.1.36

resigtance to air flow

differential pressure

pressure differential

pressure drop

diffefence in absolute (static) pressure between two points in a system

Note [l to entry: Resistance to air flow is measured in Pa.

washer
dust [separator (3.2.158), droplet separator (3.2.157) or gas purifier (3.5.38) that depends
acting as a collecting medium for fits operation

3.2 | Particulate filters (including general ventilation, HEPA and ULPA filters)

3.2.1
aerosol
systam of solid orliguid particles suspended in gas

Note |l to entry: Ih general, one divides the atmospheric aerosol into three size categories: the ul
x< 0,1 um, thefine range 0,1 pm < x < 1 and the coarse range x = 1 um, whereby x is the particle diamd

on a liquid

trafine range
ter (3.2.124).

3.2.7

liquid phraseaerosot
liquid particles suspended in a gas

3.2.3
monodisperse aerosol

aerosol, the width of whose distribution function, described by the geometric standard deviation og, is

less than 1,15 um

3.2.4
aerosol photometer

light-scattering airborne particle mass concentration (3.1.7) measuring apparatus, which uses a

forward-scattering-light optical chamber to make measurements

© IS0 2017 - All rights reserved
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polydisperse aerosol
aerosol, the width of whose distribution function, described by the geometric standard deviation og,

exceeds 1,5

3.2.6

um

quasi-monodisperse aerosol
aerosol, the width of whose distribution function, described by the geometric standard deviation og, is

between 1,1

3.2.7

5umand 1,5 pm

reference aerosot

defined app

3.2.8
solid phase
solid particl

3.29

test aeroso
aerosol use
measureme

3.2.10
agglomerat
collection of

3.2.11
agglomerat
action leadi

3.2.12
agglutinati
action of jo
solid partic

3.2.13
aggregate
relatively st

3.2.14

arrestance
measure of
given opera

Note 1 to ent

3.2.15

Foved aerosol for test measurement within a specific size range

aerosol
s suspended in a gas

|
d for determining performance of the device being tested ahd“for calibrating pa
ht devices

e
solid particles adhering to each other

ion
ng to the formation of agglomerates (3.2.10)

pn
ing, by impact (3.2.102), solid (particles coated with a thin adhesive layer or of traj

;Es by impact on a surface coated with adhesive

hble assembly of dry'particles, formed under the influence of physical forces

Lhe ability of-a filter to remove a standard test dust from the air passing through it, y
[ing conditions

Fy: Fhis measure is expressed as a weight percentage.

"ticle

ping

nder

average arrestance
ratio of the total amount of loading dust retained by the filter to the total amount of dust fed up to final

test pressur

3.2.16

e differential

average gravimetric arrestance
ratio of the total mass of a standard test dust retained by the filter to the total mass of dust fed up to
final test pressure differential

© ISO 2017 - All rights reserved
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3.2.17

grav

imetric arrestance

measure of the ability of a filter to remove mass of a standard test dust from the air passing through it

unde

Note

r given operating conditions

1 to entry: This measure is expressed as a weight percentage.

3.2.18
initial arrestance
value of arrestance determined after the first loading cycle in a filter test

Note

1 to entry: For example in IS0 29461-1 or ISQ 16890-3 procedure

Note
3.2.1
initi
ratio|

loading cycle in a filter test

Note

3.2.2
ash
solid

3.2.2
flya
ash 6

3.2.7
bioa
part
med

Note
their

3.2.7

bursgt pressure

valug
(3.1.]

3.2.7
calib
mon
tracd

D to entry: This measure is expressed as a weight percentage.

9
hl gravimetric arrestance
of the mass of a standard test dust retained by the filter to the mass©f’dust fed af

1 to entry: This measure is expressed as a weight percentage.

0

residue of effectively complete combustion

1
Ji
ntrained by combustion gases

2

prosol
cles of biological origin with an aerodynamic diameter of up to 100 pm suspended |}
um

1 to entry: Bioaerosol particlesiinclude viruses, bacteria, fungi, pollen, plant debris, fragment
derivatives such as endotoxins;glucans, allergens and mycotoxins.

3

b of differential pressure across a filter, above which damage/destruction of the fi
P0) or the structure occurs

4

ter the first

n a gaseous

of these and

Iter medium

ration particle

able\to an international standard of length where the standard uncertainty of the

size

S Pr}n:al toorlessthan +2 5 9%

an particle

b-disperse spherical particle with a known mean particle size, e.g. polystyrene latex S[;SL) particle

Note 1 to entry: The refractive index of (PSL) calibration particles is close to 1,59 at a wavelength of 589 nm
(sodium D line).

3.2.25

dust
DHC

holding capacity

total weight of loading dust captured by the air-cleaning device up to the final pressure differential

3.2.26
test dust capacity

dust
TDC

loading capacity

amount of a standard test dust held by the test device at the final test pressure differential

© ISO

2017 - All rights reserved
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3.2.27
cleaning
<after clogg

3.2.28
clogging

:2017(E)

ing> removal of the deposit of solid or liquid particles which has produced clogging

deposition, progressive or otherwise, of solid or liquid particles on or within a filter medium (3.1.20),
causing the flow to be obstructed

3.2.29

coagulation losses

3 | + s pa| L 2 £ PR |
partlcle lossesdue-tocotistonrandadhestonof parercres

Note 1 to entry: Coagulation affects the measured particle parameters as follows: the particle“ny
concentration (3.2.131) decreases, the particle mass concentration (3.1.7) remains the same and the particl
(3.2.133) increases.

3.2.30
coalescenc

action by which liquid particles in suspension (3.2.162) unite to form larger particles

3.2.31
coefficient
CV
standard de

3.2.32

coincidenc
error which
volume of a

Note 1 to ent
value for the

3.2.33
correlation
calculation

3.2.34

correlation
<sampling g
(measured ¥

3.2.35

pf variation

viation of a group of measurements divided by the mean

P error
occurs because at a given time more than one particle is contained in the measure
particle counter

ry: The coincidence error leads to a meastired number concentration (3.1.7) which is too low
particle diameter (3.2.124) which is too-high.

ratio
pf any potential bias between the upstream and downstream sampling systems

ratio
oints>downstreant particle concentration divided by the upstream particle concentr
vithout filter)

counting efficiency

expression

pf that proportion of the particles of detectable size suspended in the volume flow y

mber
e size

ment

and a

htion

nder
by

analysis thalt make their way through the measured volume and are counted by the particle count

EXAMPLE

The ratio of the concentration (3.1.7) measured to actual aerosol concentration.

Note 1 to entry: The counting efficiency depends on the particle size (3.2.133) and decreases progressively in the
proximity of the lower detection limit of the particle counter.

3.2.36

counting rate
number of counting events per unit time

3.2.37
cyclone

dust separator (3.2.158) or droplet separator (3.2.157) utilizing essentially the centrifugal force derived
from the motion of the gas

© ISO 2017 - All rights reserved
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3.2.38

DiEthylHexylSebacate

DEHS

liquid used for generating the DEHS test aerosol (3.2.9)

3.2.39

equivalent diameter

diameter of a spherical particle which will give behaviour equivalent to that of the particle being
examined

3.2.40

medjan-diameter
dianjeter of the particle for which the cumulated volume fraction is equal to 50 % gn\ @ cumulated
voluine particle size distribution curve

Note [l to entry: 50 % of the particles are smaller than the count median diameter and 50 % are lajrger than the

mended final differential pressure
maxijmum operating differential pressure of the filter as recommended by the manufacturgr

3.2.46

diluter

dilution system
system forreducing the sampled concentration (3.1.7) to avoid coincidence error in the parficle counter

3.2.47
dispersion
operation as a result of which solid particles or liquid particles are distributed in a fluid

Note 1 to entry: Also applied to a two-Phase System in which one phase, known as the “disperse phase”, is
distributed throughout the other, known as the “continuous medium”. For example, Dioctyl phthalate (DOP)
liquid or liquids with similar physical properties, are dispersed in air to generate a test aerosol (3.2.9).

3.2.48
D.O.P.
dispersed oil particulates

3.2.49
DOP
dioctyl phthalate

© IS0 2017 - All rights reserved 9
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droplet

:2017(E)

liquid particle of small mass, capable of remaining in suspension (3.2.162) in a gas

Note 1 to entry: In some turbulent systems, for example clouds, its diameter can reach 200 um.

3.2.51
dust
airborne sol

3.2.52

dust control

id particles which settle by gravity in calm conditions

whole of the processes for the separation of solid particles from a gas stream in which they

suspended

Note 1 to entry: By extension, also the activities involved in the construction and commissiogning of 3

separator (3.]

3.2.53
dust feeder]
device whic

3.2.54

loading dus
synthetic tg
synthetic dy
filters (3.1.11

Note 1 to ent

3.2.55
collection €
ratio of the ¢
to filters (3.]

Note 1 to ent

3.2.56

conditioned efficiency

efficiency of
the test air f]

Note 1 to ent

3.2.57

counting efficiency

ratio, expre

p.158).

h is used to distribute test dust to the filter

t
st dust
st formulated specifically for determination of the test'dust capacity and arrestance

b)

Fy: A number of loading dusts are currently in use,Some of them are defined in ISO 15957:201

fficiency
juantity of particles retained by a separator (3.2.156) to the quantity entering it with rg
|.16), dust separators (3.2.158) apndidroplet separators (3.2.157)

"y: This measure is normally expressed as a percentage.

the conditioned filter’'medium operating at an average medium velocity correspondi
Jow rate (3.1.26)dn the filter

Fy: The conditioning procedure varies depending on the standard being used.

bsedhas a percentage, of detected number concentration (3.1.7) of particles divided b

y are

dust

bf air

b.

gard

ng to

y the

actual num

3.2.58

er-Concentration of p;\rfir‘]pc ina givpn size Qr range of sizes

dust loaded efficiency
efficiency of the filter operating at test flow rate and after dust loadings up to final test pressure

differential

3.2.59

fractional efficiency

ability of an

air cleaning device to remove particles of a specific size or size range

Note 1 to entry: The efficiency plotted as a function of particle size gives the particle size efficiency spectrum.

10
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3.2.60

initial efficiency

initial particulate efficiency

efficiency of the air cleaning device measured at the start of a performance test while operating at the
test air flow rate (3.1.26)

Note 1 to entry: Expressed in % for each selected size of particle.

3.2.61
integral efficiency
overall efficiency

1 | AN Lol £io:1 L £ o £118 | 3 43 41
efflC CIIC Y, aviTagCU UvVET  tIIC WITOTC SUPCTTICTAT TatCaT Ta UT a TITCCT UTTuCT STV CIT U P CT atIirg CU dltlonS

3.2.62
local filter efficiency
efficlency at a specific point of a filter element (3.2.77) under given operating conditions

3.2.3
minimum filter efficiency
minimum value of the filter efficiency curve under given operating conditions

3.2.64
partjcle size efficiency (%)
efficlency for a specific particle diameter

Note|1 to entry: The efficiency plotted as a function of theparticle diameter (3.2.124) gives the fractional
efficiency curve.

3.2.45
elutriation
metHod of separating a mixture of particles according to their settling velocities within a fluid

3.2.46
supedrficial face area
cros§-sectional area of the filter element (3.2.77) through which the air flow passes

3.2.47
brush filter
air fifter (3.1.16) in whichthe medium consists of a screen of intermeshing brushes

3.2.48
cartridge filter
compact filter oftén of cylindrical design

3.2.49
cellularfilter
replgc€able filter insert (3.1.19) which is or may be installed in a multiple bank or wall strugture

Note 1 to entry: Examples of these are HEPA filters (3.2.84), rigid bags and panels.

3.2.70
ceramic filter
filter with a medium consisting of ceramic fibres or sintered porous ceramic

3.2.71

charged filter

electret filter

filter with an electrostatically charged medium

3.2.72
filter class
range of filtration performances clearly defined by lower and upper limit values

© IS0 2017 - All rights reserved 11
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3.2.73
cleanable filter
filter designed to permit the removal of collected dust by application of an appropriate technique

Note 1 to entry: The removal of collected dust is usually partial.

3.2.74
coarse filter
filtration device with particle removal efficiency (3.5.26) < 50 % in the PM1q particle range

3.2.75
disposable filter
filter whichlis not intended to be cleaned or regenerated for reuse

3.2.76
efficient particulate air filter
EPA filter
filter with pprformance complying with requirements of classes ISO 15 to ISO 30 as given in [SO 29463-1

3.2.77
filter elemgnt
structure mfade of the filtering material, its supports and its interfaces with the filter housing

3.2.78
fabric filter
filter medium (3.1.20) manufactured either from woven or non-weven textile or a combination of bjpth

Note 1 to enfry: The term is most often applied to dust collecters: In these devices the filtering is effecfively
carried out by a bed of deposited dust, the textile providing a supporting substrate.

3.2.79
fibrous filter
filter comprjsing a medium consisting of a mass'ef-fibres, including fine and very fine fibres

Note 1 to entfy: The efficiency of these filters is derived from the presence of very fine fibres which are suppprted
by coarser filires in a relatively open structuse.

Note 2 to entfy: Fibrous filters are usually.disposable.

3.2.80

final filter
air filter (3.1.16) used to colect the loading dust passing through or shedding (3.2.159) from the filter
under test

3.2.81
fine filter
filtration device'with particle removal efficiency 250 % in the PM1¢ particle range

3.2.82
filter group designation
designation of a group of filters (3.2.83) fulfilling certain requirements in the filter classification

Note 1 to entry: ISO 16890-1 defines four groups of filters. Group designations are “ISO coarse”, “ISO ePM10”, “ISO
ePM2,5” and “ISO ePM1”.

3.2.83
group of filters
comprises filters of more than one adjacent class within a performance spectrum
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3.2.84

HEPA filter

filters with performance complying with requirements of filter class (3.2.72) 1SO 35H - ISO 45H per
[SO 29463-1

3.2.85

filter installation

filtration devices and systems such as a single filter or a group of filters (3.2.83) mounted together with
the same inlet and outlet of air

3.2.86
metaHilter
filter) with a medium consisting of metal mesh(es), fibres or sintered porous metal

3.2.47
filter pack
filterling material in a preformed shape being a part of a complete filter

3.2.48
pangl filter
shallpw parallel-faced filter element (3.2.77) or cell

3.2.49
partjculate air filter
filter) designed to remove suspended particles from air flowing through it

3.2.90

pocKet filter

bag filter

filter] in which the medium is formed into pockets-or bags

3.291
renewable media filter
filter) in which the medium can be replaced

3.292
roll filter
filter] incorporating a means'for advancing new medium

Note [L to entry: For example, from a roll.

3.293
self-cleaning filter
filterl having.dnjinbuilt mechanism for removing collected contaminants (3.1.8)

3.2.94
filtey type
desigmation of the sStructure and test regime of a tiiter

3.2.95

ULPA filter

filter with performance complying with the requirements of classes ISO 50 U - ISO 75 U as given in
ISO 29463-1

3.2.96
sampling volume flow rate
representative partial flow rate used for the determination of airborne particle characteristics

3.2.97
service flow
gas flow rate through a separator (3.2.156) under given service conditions
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folded pack
pack of the filter medium (3.1.20) formed by uniform individual folds

3.2.99
fume

solid aerosol generated by condensation, generally after evaporation from melted substances such as
metals and often accompanied by chemical reactions such as oxidation

Note 1 to entry: In popular usage, gaseous effluent, often unpleasant and malodorous, which may arise from
chemical processes.

3.2.100
general ver

process of moving air from outside the space, recirculated air, or a combination of these into or ab)

Space or ren

3.2.101
grit

airborne solid particles in the atmosphere or flues

Note 1 to ent

3.2.102
impact
collision of t

3.2.103

impaction
inertial sepj
lines onto in

3.2.104

isoaxial sampling
which the flow in the sampler inlet’is moving in the same direction as the flow being sanjpled

sampling in

3.2.105
isokinetic 4
technique fa

air surroundling the sampling point

3.2.106
KCl
solid potass

3.2.107
measuring

tilation

poving it from the space

Fy: In the UK, defined to be of size greater than 75 pm.

wo particles with each other, or of a particle with a selid or liquid surface

iration due to mass and velocity of a particle causing divergence from the airflow st

dividual filter fibres

ampling
r air sampling such that the probe inlet air velocity (3.1.2) is the same as the velocity ¢

jum chlofide particles generated from an aqueous solution and used as test aerosol (3.]

procedure with fixed sampling probes

out a

feam

f the

=

determinati

£ J1 Lo £2 9 4N : £ h] 1 1 - 1
II' O tIIC OVETUIT CfJICICTILY (2.4.01) USIIE TTATU SAIIPIITE Probcs UpSuUTdIIl dIIU dUWTIST

(3.1.11) of the filter being tested

3.2.108

minimum fractional test efficiency
fractional efficiency measured according to ISO 16890-2 after applying the conditioning method defined
in this document (also named as “minimum filter efficiency” (3.2.63) or “minimum test efficiency”)

3.2.109
mist
suspension (

14

3.2.162) of droplets in a gas

eam
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3.2.110
neutralisation
action of bringing the aerosol to a Boltzmann charge equilibrium distribution with bipolar ions

Note 1 to entry: This process is more often described as “discharging”.

3.2.111
particle
small discrete mass of solid or liquid matter

3.2.112
parﬁrlp bounce

metHod that can determine the total concentration of particles in the aerosol eithier by multiple particle

Note|l to entry: No particle size classification can be determined by this method:

3.2.114
partjcle counter
devige for detecting and counting numbers of discrete airborne\particles present in a sample of air

3.2.115

allowable measurable concentration of the particle counter
fifty [percent of the maximum measurable concentration as stated by the manufacturer of| the particle
counter (3.2.114)

cle sizing error that occurs when particles pass through the optical border of the sensing zone and
receive less illumination

Note [l to entry: The border zone ertor is device and particle size dependent and has a direct effeft on the size
resolfition.

Note 2 to entry: Due to the border zone error, the particle size (3.2.133) is underestimated.
Note B to entry: The larger-the particle to be measured, the bigger the border zone error.

3.2.117
partjcle counter-calibration curve
graph depicting the relationship between scattered light intensity and particle size

Note [l to'entry: For the clear particle size and quantity determination, an unambiguous, monotonically increasing
calibration curve offers advantages. This enables narrower size intervals to be chosen.

3.2.118

condensation particle counter

CPC

type of optical particle counter (3.2.119) in which very fine airborne particles are enlarged by
condensation to a size which may readily be counted by other particle counting methods

Note 1 to entry: It can provide data on particle numbers (3.2.130) but not the original size distribution.

Note 2 to entry: ISO committee dealing with CPC is TC 24/SC 4.
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optical particle counter

OPC

particle counter which functions by illuminating airborne particles in a sample flow of air, converting
the scattered light impulses to electrical impulse data capable of analysis to provide data on particle
population and size distribution

Note 1 to entry: See ISO 21501-4.

3.2.120

particle counter sizing accuracy

the sizing ag

Nmeasured ~ X reference .100

O 2o Jdos 3 dlba il o £ 43
CaratCy CAT IS aCTCTIIIIC O Uy crrCTarCtrUTT.

e(x) =

Note 1 to ent
actual size of]

3.2.121
particle co
indicates w

Note 1 to ent

!

X
reference

['V: Xmeasured 1S the particle size indicated by the counter for a reference particléand Xyeference
the reference particle. Sizes are usually stated in um.

nter sizing resolution
ich particle sizes can be differentiated by a particle measuring instrument

'y: The sizing resolution can be evaluated for any particle sizé.as follows:

2

o 2

-0

measured (X) reference (X)

R(x)

Omeasured 1S 1
the standard

reference pa

3.2.122

100, 0 = geometricstandard deviation.

X reference

he standard deviation of the reference particle'size indicated by the particle counter. oreferd
deviation of the reference particle size repexted by the reference particle producer. Xreference
ticle size reported by its producer.

particle co
particle co
volumetric f

Note 1 to en
(3.2.131).

3.2.123

particle coyunting and-sizing method

particle cou
classificatio

EXAMPLE

!

nter sampling flow rate
nter sampling air flow
low rate through the insttument

[ry: Any error in the tolumetric flow rate will affect the reported particle number concenti

nting method which allows both the determination of the number of particles and als
h of thetparticles according to size

By using an optical particle counter (3.2.119).

is the

nce 1S
is the

ation

D the

3.2.124

particle diameter
geometric diameter (equivalent spherical, optical or aerodynamic, depending on context) of the
particles of an aerosol

Note 1 to entry: Particle diameter is often referred to simply as “particle size”.

3.2.125

count mean particle diameter
number mean particle diameter
geometric average of the lower and upper limit of the size range

16
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3.2.126

mean diameter

mean particle diameter

geometric mean of the upper and lower border diameters in a size range

3.2.127
particle flow distribution
distribution of the particle flow over a plane at right angles to the direction of flow

3.2.128

15 %)

text) of the

partjcle size analysis
technique used to measure thé size distribution of an assembly of particles

3.2.135

partjcle size distribution
pres¢ntation, in thefofim of tables of numbers or of graphs, of the experimental results obtained using a
metHod or an apparatus capable of measuring the equivalent diameter of particles in a samp]e or capable
of giying the prapeortion of particles for which the equivalent diameter lies between defined limits

3.2.136

mos{ penetrating particle size
MPPS

particle size (3.2.133) at which the minimum of the particle size efficiency curve occurs under test
conditions

Note 1 to entry: This MPPS is dependent on the filter medium (3.1.20) and the test conditions.

3.2.137
particle size range
defined particle counter channel

3.2.138
particle upper size limit
largest particle diameter (3.2.124) with a counting efficiency of 0,5 * 0,15 (50 % * 15 %)
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3.2.139
particulate
PM

:2017(E)

matter

solid and/or liquid particles suspended in ambient air

3.2.140
particulate
ePMy

matter efficiency

efficiency (3.1.12) of an air cleaning device to reduce the mass concentration of particles with an optical

diameter be

tween 0,3 um and x um

3.2.141
particulate
PMjo
particulate 1
10 um aerod

3.2.142
particulate
PM3 5
particulate 1
2,5 um aero

3.2.143
particulate
PM1
particulate 1
1 um aerody

3.2.144
porous layé
permeable ]

3.2.145

matter

natter (3.2.139) which passes through a size-selective inlet with a 50 % efficieney cut
lynamic diameter

matter

hatter (3.2.139) which passes through a size-selective inlet withta 50 % efficiency cut
dynamic diameter

matter

natter (3.2.139) which passes through a size-selective inlet with a 50 % efficiency cut
rmamic diameter

r
hyer of solid material in any form havihg interstices of small size, generally known as “p

precipitation

operation in
Note 1 to ent

3.2.146
electrostat
device in wi

Note 1 to ent

3.2.147

which particles are separated from a gas stream in which they are suspended

"y: For example, by the action of an electrical field or a thermal gradient.

jc precipitator
ich particlesbecome charged and are precipitated on the collecting surface

Fy: Also referred to as electrostatic collector, electrical separator or electrostatic separator.

purificatiol

1

Off at

Off at

Off at

bres”

total or partial removal of unwanted constituents from a gaseous medium

3.2.148

re-entrainment
release to the air flow of particles previously collected on the filter

3.2.149

removal efficiency by particle size
ratio of the number of particles retained by the filter to the number of particles measured upstream of
the filter for a given particle-size range

18
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3.2.150

final resistance to air flow

resistance to air flow up to which the filtration performance is measured to determine the average
arrestance and test dust capacity

Note 1 to entry: Final resistance to air flow is measured in Pa.

3.2.151
initial resistance to air flow
resistance to air flow of the clean filter operating at its test air flow rate (3.1.26)

Note 1 ta entrv: Initial resistance to air flow is measured in Pa

3.2.152
recommended final resistance to air flow
maxijmum operating resistance to air flow of the filter as recommended by the manhufacturgr

Note [l to entry: Recommend final resistance to air flow is measured in Pa.

3.2.153

sampling duration
time|during which the particles in the sampling volume flow are counted (upstream or downstream
(3.1.11))

3.2.154

scan|test
test procedure by which local efficiency or penetrationyalues are determined by sampling filtered air
at the downstream filter face according to a specifiedgrid pattern

3.2.155
sedimentation
separation of particles from the fluid in whicl/'they are suspended, by the action of gravity

3.2.156

sepafrator
apparatus for separating solid oftliquid particles or gases from a gaseous stream in whjch they are
suspended or mixed

Note|l to entry: A separatory(also known as an inertial separator or a collector) takes larger contaminants (3.1.8)
out of the air stream, oftefvtoprevent them from reaching filters downstream.

3.2.157
droplet separator
apparatus forseparating suspended liquid particles from a gas stream

3.2.158

dust|separator
appalcatas for separating susnended solid particles from a gas stream
r [=] r r (=]

3.2.159

shedding

release to the air flow of particles due to particle bounce (3.2.112) and reentrainment effects and to the
release of fibres or particulate matter (3.2.139) from the filter or filtering material

3.2.160

smoke

solid or liquid aerosol resulting from combustion of organic materials including fossil fuels, wood and
cigarettes

3.2.161
soot
deposits of agglomerated carbonaceous particles formed by incomplete combustion
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:2017(E)

suspension
two-phase system in which one phase, the disperse phase, is distributed throughout the other, known
as the continuous phase

3.2.163

system efficiency
removal efficiency (3.5.26) of a filter system where upstream and downstream particle count
measurements may be across several filter banks or other system components

3.2.164

total pal‘ti le-cottnt-method

particle coynting method in which the total number of particles in a certain sample velurne is
determinedfwithout classification according to size

EXAMPLE 1 | By using a condensation particle counter (3.2.118). [SOURCE: ISO 29463-5:2011]

EXAMPLE 2 | By using a condensation nucleus counter. [SOURCE: ISO 29463-4:2011]

3.2.165

transmissipn

ratio of the |quantity of particles leaving a filter (3.1.16), dust separator (3:2:158) or droplet sepafator
(3.2.157), tq the quantity entering it

3.2.166

undersize

percentage lof particles smaller than a specified particle size>(3.2.133) in a particle size distribution
(3.2.135)

Note 1 to entfy: Undersize measurement can be particle number (3.2.130) or concentration.

3.2.167

user nominal air volume flow rate

air volume flow rate specified by the user, at- which the filter element (3.2.77) is tested in situ

Note 1 to entfy: This flow rate may be different from the one specified by the manufacturer.

3.2.168

user nominal filter medium velecity

air volume flow rate specified by the user divided by the effective filter medium area (3.1.22)

3.2.169

zero count rate

number of cpunts registered per unit time by the particle counter when air, which is free of particles, is
passed throjgh themi€asuring volume

3.3 Air intake particulate filters for rotary machines

NOTE Some of the terms for this type of filter are used in the same way in other documents managed by

ISO/TC 142. Such terms are defined in 3.1 or 3.2.

3.3.1

test aerosol
aerosol used for determining the particulate efficiency (3.3.6) of the filter

3.3.2

test air flow rate
volumetric airflow rate used for testing

20
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3.3.3

average gravimetric efficiency

ratio of the total amount of loading dust retained by the filter to the total amount of dust fed up to final
test pressure drop (3.3.15)

Note 1 to entry: This definition is the same as the one used for “arrestance, average” in 3.2.

3.34
gravimetric efficiency
weighted (mass) removal of loading dust after 50 g of dust load

3.3.5
minimum efficiency
lowest particulate efficiency (3.3.6) of initial, conditioned or dust loaded efficiencies

3.3.4
partjculate efficiency
perceéntage particulate removal efficiency of the filter at specified particlelsizes measyired with a
particle counter in the range of 0,3 pm to 3,0 um

3.3.7
depth loading filter
filter] in which particles penetrate into the filter medium (3.1.20)and are collected on the fibres in the
depth of the filter medium

3.3.8
low efficiency filter
air fifter (3.1.16) with an initial particulate efficiency (3.2.60) at 0,4 um particles in the range E < 35 %

3.39
medjum efficiency filter
air filter (3.1.16) with an initial particulate efficiency (3.2.60) at 0,4 pm particles in the range
35%4<E<85%

3.3.10
high|efficiency filter
air filter (3.1.16) with an initigl particulate efficiency (3.2.60) at 0,4 um particles in the range E = 85 %

3.3.11
pulseg jet filter
cleanable air filter, thabtypically is cleaned with air jet pulses to provide a longer service life

3.3.12
statil filter
air fifter (3.116) that will be removed (exchanged) after it has reached its final test pressure drop (3.3.15)
and thatiis'not cleaned with jet pulses or other means in order to fully or partially, retrieve its initial
performance (pressure drop and efficiency)

3.3.13
surface loading filter
filter in which the dust is collected on the surface of the filter medium (3.1.20)

3.3.14
untreated filter
air filter not submitted to conditioning

3.3.15
final test pressure drop
maximum pressure drop of the filter up to which the filtration performance is measured
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recommended final test pressure drop
maximum operating pressure drop of the filter as recommended by the manufacturer at rated airflow

3.3.17

initial pressure drop
pressure drop of the clean filter operating at the test airflow rate

3.4 Cleanable particulate filter degradation

3.4.1

aged flat filter sheet

flat filter sh
time to eval

3.4.2
air permea
gas volume

3.4.3
average gaj
mean conce

3.4.4
batch type
chamber in

3.4.5
chemical d¢
degradation

3.4.6
continuous|
method of e

3.4.7
corrosive g
chemical wh

3.4.8

degradatio
change in p
corrosive ga

3.49
elongation

bet exposed under simulated hot and corrosive gas (3.4.7) conditions for a preset peri
hate the change of filtration properties

bility
Flow rate per unit filtration area at pressure drop of 124,5 Pa

b concentration
htration of test gases (3.4.26) during the exposure (3.6.4)

exposure chamber
iwhich filter sheets are exposed to stationary test gas(3.4.26) mixture

poradation
(3.4.8) of chemical properties of filter media by the interaction with test gas (3.4.26)

-flow-method
kposing a filter sheet in a continuous flow of test gas (3.4.26) mixture

Qs
ich reacts with filterymedium (3.1.20) and change its chemical and physical properties

h
hysical and ‘ehemical performance of a filter medium (3.1.20) caused by interaction
ses (3.4.7)

incrementa

Ld of

with

3.4.10

r‘hangn in ]nngfh of test cpnr‘imnn determined hy tensile test

elongation at maximum load

incremental

3.4.11
elongation

change in length of test specimen at maximum load determined by tensile test

ratio

ratio of elongation (3.4.9) of test specimen to its initial length between holders (3.4.16)

Note 1 to entry: It can be expressed as a percentage.

22
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3.4.12
elongation ratio at maximum load

ratio of elongation (3.4.9) of test specimen at maximum load in tensile test to its initial length between
holders (3.4.16)

3.4.13
exposure chamber
chamber to expose test filter sheet to corrosive gases (3.4.7)

3.4.14
flow-through type replacement
methoed—+te 1cy}auc test gas tthe-bateh t_y[./c exXpostire chantbet {344) b_y HEE Udu\,ius test gas (34‘26)

contjnuously to the chamber

3.4.15
initial load
load ppplied to the test specimen at the start of tensile test

3.4.16
length between holders
length between the jaws of the top and bottom holding chucks as positioned at the start of the tensile test

3.4.97
load
tensile strength (3.4.25) of test specimen observed in the tensile test

3.4.18
non-continuous-flow-method
metHod of exposing a filter sheet in a stationary test,gas (3.4.26) mixture

3.4.19
nonwyoven fabric
filten medium (3.1.20) manufactured using fabric made from long fibres bonded togethdr with each
other by chemical, mechanical, heat ot solvent treatment

3.4.30
numper of replacement
number of test gas (3.4.26) replacement for whole heating space volume of the test chambef

3.4.31
replacement of gas
exchhnge gas to maintain test gas (3.4.26) concentration within certain concentration range

3.4.22

retention of tensile strength
ratio| of fensile strength (3.4.25) of the test specimen subjected to thermal and/or acid gas|exposure to
that pfthe test specimen without the exposure (3.6.4)

3.4.23
strip method
method of implementing tensile test with holding whole width of the test specimen with a holding device

3.4.24
tensile speed
speed to pull a test specimen in tensile test

3.4.25
tensile strength
value of the maximum load (3.4.17) divided by the width of test specimen
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test gas

:2017(E)

gas which may cause changes in physical properties of filter media to be used for tensile test

3.4.27

thermal exposure
exposure (3.6.4) of filter medium to an elevated temperature to accelerate the change in its physical

properties

3.4.28

vacuum replacement

method tor

3.4.29
woven fabr]
filter mediun

3.5 Gasp

3.5.1

absorption
the transpol
of a solution

3.5.2
active site
position on

3.5.3
adsorbate
molecular c

3.5.4
adsorbent
material hay
or chemical

3.5.5

regenerabl
adsorbent (3
thereby ena

3.5.6

1 £ £ H £l Latals £ L L L2 4 A Lo tlo £
..,lJlClLC ot 'yuo I LIIC UUuLlrI L_/VIJC CA[JUDMI c oriurriocit LJ-T-'TJ Lly LIICT UST Ul vdlUululIl

ic
h (3.1.20) manufactured using a fabric formed by weaving

hase air cleaners (GPAC)

't and dissolution of a sorbate into an absorbent to form a mixture having the character

hn adsorbent (3.5.4) surface with the potential todrap an adsorbate (3.5.3) molecule

pmpound in gaseous or vapour phase that may be retained by an adsorbent (3.5.4) med

ing the ability to retain gaseous or vapour contaminants (3.1.8) on its surface by phy
processes

p adsorbent
.5.4) material which, after saturation, may be treated to recover its adsorption propd
bling its reuse

ageing of adlsorbent

chemical of

physical process which reduces the effectiveness (efficiency and/or capacity)

adsorbent (3

.5.4)

Note 1 to entry: Ageing reduces the number of active sites (3.5.2).

3.5.7
adsorption

stics

ium

sical

rties

f an

process in which the molecules of a gas or vapour adhere by physical or chemical processes to the
exposed surface of solid substances, both the outer surface and inner pore surface, with which they
come into contact

3.5.8

activated alumina
aluminium oxide, usually in the form of granules, treated to enhance its surface area and consequent

ability to ad

24

sorb gases
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3.5.9
bed depth
depth of the adsorbent (3.5.4) medium through which the gas being processed passes

Note 1 to entry: See 3.1.34.

3.5.10
breakthrough time
time to reach a specified penetration (x)

Note 1 to entry: Relevant breakthrough times may be defined as penetrations of 5 %, 50 % and 95 % (tb5,
tb50, th95)

Note 2 to entry: Breakthrough time is sometimes referred to as breakthrough point.

3.5.11

breakthrough vs. time curve
plot pf contaminant (3.1.8) penetration versus time for a particular challengé concentration (3.5.14)
and girflow

3.5.12

adsgrbate capacity
amoyint (mass or moles) of a selected adsorbate (3.5.3) that can¢he contained in the GPA( Medium or
Devife under given test conditions and end point (termination-tirhe)

Note |l to entry: Capacity can also be negative during desorption {3:5.21).

3.5.13
challenge air stream
test rontaminant(s) (3.1.8) of interest diluted. to;the specified concentration(s) of the tiest prior to
filtrgtion

3.5.14
challenge concentration
concentration of the test contaminant(s) (3.1.8) of interest in the air stream prior to filtration (challenge
air stream (3.5.13))

3.5.15
challenge compound
chenical compound thatis-being used as the contaminant (3.1.8) of interest for any given tgst

3.5.16
charnnelling
dispfoportionate or uneven flow of gas through passages of lower resistance due to incongistencies in
the design er:production of a GPACD, particularly in packed granular beds

3.5.17
activated charcoal
activated carbon
carbon, usually in the form of granules, treated to enhance its surface area and consequent ability to
adsorb gases through a highly developed pore structure

Note 1 to entry: Usually produced from coal, carbonized coconut shell or other organic materials.

3.5.18

chemisorption

chemical adsorption

trapping of gaseous or vapour contaminants on an adsorbent (3.5.4) involving chemical reaction on the
adsorbent surface
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3.5.19

close valve time

time when the challenge gas(es) are initially turned off or when switching from upstream to
downstream monitoring

3.5.20

decay time

time required for the gas contaminant monitoring instrument to record a reduction from an initial
value greater than 95 % of the challenge concentration (3.5.14) to a final value of less than 5 % of the
challenge concentration at the downstream sampling point for a specific test, challenge gas and gas
flow, after stopping the injection of the contaminant (3.1.8) with no GPAC Media or Device present

3.5.21

desorption
process in which adsorbate (3.5.3) molecules leave the surface of the adsorbent (3.5.4) and réenter the
air stream

Note 1 to entfy: Desorption is the opposite of adsorption.

3.5.22
efficiency vs. capacity curve
plot of the GPACD removal efficiency (3.5.26) against the integrated capaeity over the duration of a
challenge tefst for a particular challenge concentration (3.5.14) and airflow

3.5.23
efficiency vs. time curve
plot of the GPAC Medium or Device removal efficiency (3.5.26) against time over the duration| of a
challenge tegt for a particular challenge concentration (3.5.14) and airflow

3.5.24
end efficiefjcy
removal effigiency (3.5.26) calculated from the concentrations at the end of the test

3.5.25
initial efficjency
efficiency off an unexposed filter or GPAED calculated as soon after the start of a test as is possible

3.5.26
removal efficiency
fraction or percentage of a challenge contaminant that is retained by a GPAC Medium or Devicg at a
given time

Note 1 to entfy: Removallefficiency is also known simply as “efficiency”.

3.5.27
carbon filt¢r
filter in whighZthe filtering medium is, or includes, activated charcoal (3.5.17) and which is used fqr the
separation of gaseous substances from the passing air

3.5.28

sorption filter

filter that removes gases or vapour contaminants from a gas stream using adsorption or absorptive
processes

3.5.29

filtration

separation of contaminants (3.1.8) from a fluid stream in which they are suspended through retention
of the contaminants (by extension, also the whole of the activities involved in the construction and
commissioning of a filter installation (3.2.85))
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3.5.30
flow rate sampling point
location where the air flow rate is sufficiently stable to permit a reliable flow measurement

3.5.31
test volume flow rate
volumetric air flow rate used for testing

3.5.32

gas phase air cleaning device
GPACD

assembty

Note [l to entry: It is normally box shaped or fits into a box of dimensions between 300 mm x300 mim x 300 mm
up tojapproximately 610 mm x 610 mm x 610 mm or 2 ft x 2 ft x 2 ft.

3.5.33

GPAC medium or device face area
cros§-sectional area of the GPAC Medium or Device also including a header frame or other support
strugtures if so equipped when viewed from the direction of air flow using’exact dimensions

3.5.34

gas phase air cleaning medium

GPACM

solidlmedium or medium configuration used for filtering a ¢entaminant (3.1.8)

EXANPLE A porous film or fibrous layer; a bead shaped,granular or pelletized adsorbent (or cemisorbent);
a support structure of fabric, foam or monoliths containing adsorbent (3.5.4) in the form of small-siged particles,
grantles, spheres or powder; a woven or nonwoven fabrig (3.4.19) completely made from an adsorbgnt material.

3.5.35
GPACM-LF
adsotbent (3.5.4) in the form of particles of different shape and size intended for e.g. loose fill ppplications

3.5.36
GPACM-FL
adsotbent (3.5.4) in the form of flat sheet that is flexible, thin and nominally 2-dimensional

EXANPLE Woven or nopwaven fabrics (3.4.19), wet laid papers, smooth pads, felts, etc. normally handled as
roll gpods.

3.5.37

GPACM-TS
adsotbent (3.54Yin the form of a three-dimensional structure that is many times thicker thpn flat sheet
and (ised as.afinished element in a device

EXANPLEE Flexible open-cell structures, i.e. of thicker impregnated foam, corrugated pads| etc. and air
permeable rigid structures, i.e. of bonded particles, honeycomb trays, extruded monoliths, etc.
3.5.38

gas purifier
apparatus for totally or partially removing one or more constituents from a gas mixture

3.5.39

lag time

rise time

time between initial injection of contaminant (3.1.8) and reaching 95% of the challenge concentration
(3.5.14) for an empty duct measured at the downstream sampling location

Note 1 to entry: Lag/rise time is specific to a particular test, challenge gas and gas flow rate.
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3.5.40

molecular contamination

contamination (3.1.9) present in gas or vapour phase in an air stream and excluding compounds in
particulate (solid) phase regardless of their chemical nature

3.5.41

molecular sieve

silica-based mineral having a crystalline three-dimensional structure with cavities and channels whose
surfaces can adsorb small molecules

3.5.42
open valve time
time at whigh challenge contaminants are initially injected into the test duct

3.5.43
ppb(v)
parts per billion by volume concentration measure normally used to record ambient, levels of outdoor
pollution

Note 1 to ently: Units are mm3/m3.

3.5.44

ppm(v)
parts per njillion by volume concentration measure normally used to‘record pollution levels in, e.g.
work place gafety

Note 1 to entfy: Units are cm3/m3 and ml/m3.

3.5.45
physisorption

physical adsorption
attraction df an adsorbate (3.5.3) to the surface,"both outer surface and inner pore surface, pf an
adsorbent (3.5.4) by physical forces (Van der Waals forces)

3.5.46
pores
minute pasgageways through which(fluid may pass or that expose to the fluid stream the intgrnal
surfaces of gdn adsorbent (3.5.4) medium

3.5.47
macro-pores
largest sized pores (3.5.46)\(diameter > 50 nm) of adsorbent (3.5.4) media

3.5.48
meso-pores
intermediate sized pores (3.5.46) (diameter > 2 nm and < 50 nm) of adsorbent (3.5.4) media

3.5.49
micro-pores
smallest sized pores (3.5.46) (diameter < 2 nm) of adsorbent (3.5.4) media

3.5.50
ambient pressure
absolute pressure immediately outside the test rig

3.5.51

purge time

time required for the contaminant sampling system and monitoring instrument to register a change
from an initial value lower than 1 % of the challenge concentration (3.5.14) to a final value greater
than 95 % of the challenge concentration (or vice versa), as when a single instrument is switched from
upstream to downstream monitoring and back

28 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=38b7ed3c17b063bc6b8073bd39ad0329

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	3.1 General, applicable to both particulate and gas-phase air cleaners
	3.2 Particulate filters (including general ventilation, HEPA and ULPA filters)
	3.3 Air intake particulate filters for rotary machines
	3.4 Cleanable particulate filter degradation
	3.5 Gas phase air cleaners (GPAC)
	3.6 UVC devices
	Bibliography

