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Preface

This Standard was prepared by the Australian members of Joint Standards Australia/Standards 
New Zealand Committee ME-060, Controlled Environment,  to supersede AS/NZS ISO 14644.1:2002 , 
Cleanrooms and associated controlled environments,  Part 1:  ?????????????? ? ???? ???? ???????????.

After consultation with stakeholders in both countries,  Standards Australia and Standards New 
Zealand decided to develop this Standard as an Australian Standard rather than an Australian/New 
Zealand Standard.

??? ? ????????? ? ??? ???? ? ???????? ? ?? ? ?? ? ???????? ??? ? ?????????????? ? ??? ??? ? ??????????? ? ?? ? ????? ? ??? ????????????? ?
??? ???????? ? ????????? ? ?? ? ?????????? ? ??? ? ????? ? ?????? ? ??? ? ?????????? ? ??????? ? ?? ? ??????? ? ?? ? ?????? ?
ISO 14644.7:2006.

This Standard is  identical with,  and has been reproduced from, ISO 14644-1:2015, Cleanrooms and 
associated controlled environments,  Part 1:  ?????????????? ? ??? ???? ???????????? ??? ???????? ? ????????????? ?

As this document has been reproduced from an International Standard,  the following applies:

(a)  In the source text ‘this part of ISO 14644’  should read ‘this Australian Standard’.

(b)  A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international 
normative references may be used interchangeably.  Refer to the online catalogue for information on 
???????? ? ????????? ?

??? ? ????? ? ??????????? ? ??? ? ????????????? ? ??? ? ???? ? ?? ? ????????? ? ?? ? ?????? ? ??? ? ??????????? ? ??? ??? ?
appendices or annexes to which they apply.  A ‘normative’  appendix or annex is  an integral part of a 
Standard, whereas an ‘informative’  appendix or annex is  only for information and guidance.

This draft has been issued for public comment and ballot as a j oint (AS/NZS)  project with Standards 
New Zealand.  Notwithstanding the j oint nature of this public comment and ballot draft,  and provided 
consensus is  achieved, this proj ect may not be published as a j oint (AS/NZS)  publication.

iiAS ISO 1 4644.1 : 2 01 7
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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 
????????? ? ?? ? ??? ? ??????? ? ?????????? ? ? ????? ? ? ? ?? ? ?????????? ? ??? ? ?????????? ???????? ? ???????? ? ?????? ? ??? ? ??? ?
different types of ISO documents should be noted.  This document was drafted in accordance with the 
????????? ? ????? ? ??? ??? ? ??????? ? ?????????? ? ? ????? ? ? ???? ? www.iso.org/directives) .

Attention is  drawn to the possibility that some of the elements of this document may be the subj ect of 
??????? ?????? ? ? ??? ? ????? ? ???? ?? ? ???? ? ??????????? ? ??? ? ??????????? ? ???? ?? ? ??? ? ???? ? ??????? ?????? ? ? ??????? ? ???
???? ??????? ?????? ? ?????????? ? ?????? ? ??? ? ???????????? ??? ??? ? ????????? ???? ? ?? ? ?? ? ??? ? ???????????? ? ?????? ?
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.

??? ? ?? ? ??????????? ? ?? ? ??? ? ??????? ? ??? ??? ? ???????? ? ????? ? ??? ? ??????????? ? ??????? ? ?? ? ???????????
assessment,  as  well as information about ISO's adherence to the WTO principles in the Technical 
Barriers to Trade (TBT)  see the following URL:  Foreword -  Supplementary information

The committee responsible for this document is  ISO/TC 209,  Cleanrooms and associated controlled 
environments.

???? ? ?????? ? ??????? ? ??????? ? ??? ? ???????? ? ??? ? ?????? ??????? ? ???? ? ??????? ?????? ? ? ????? ? ??? ? ???? ?
technically revised throughout.

ISO 14644 consists of the following parts,  under the general title Cleanrooms and associated controlled 
environments:

— ????? ? ? ? ?????????????? ? ??? ???? ???????????? ??? ???????? ? ?????????????

— ????? ?? ? ?????????? ? ?? ? ??????? ? ???????? ? ??? ????????? ? ??????????? ? ???????? ?? ? ???? ???????????? ??? ???????? ?
concentration

— Part 3: Test methods

— ????? ?? ? ?????? ? ? ???????????? ? ???? ????????

— ????? ?? ? ??????????

— ????? ?? ? ?????????? ? ???????? ?????? ? ???? ?????? ? ??????????? ? ?????????? ???? ??????????????????

— ????? ?? ? ?????????????? ? ??? ???? ???????????? ??? ????????? ????????????? ? ?????

— ????? ?? ? ?????????????? ? ??? ??????? ? ???????????? ??? ???????? ? ?????????????

— ????? ??? ? ?????????????? ? ??? ??????? ? ???????????? ??? ????????? ?????????????

Attention is  also drawn to ISO 14698, Cleanrooms and associated controlled environments — 
Biocontamination control:

— ????? ? ? ? ???????? ??????????? ???? ???????

— ????? ?? ? ?????????? ? ???? ?????????????? ? ??? ???????????????? ? ????
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Introduction

Cleanrooms and associated controlled environments provide for the control of contamination of air 
and, if appropriate,  surfaces,  to levels appropriate for accomplishing contamination-sensitive activities.  
????????????? ? ??????? ? ??? ? ?? ? ?????????? ? ??? ? ?????????? ? ??? ???????? ?? ? ??????? ? ?????????? ?? ? ???????????? ? ?? ?
industries such as aerospace,  microelectronics,  pharmaceuticals,  medical devices,  healthcare and food.

???? ? ???? ? ??? ??? ? ????? ? ????????? ? ??????? ? ??? ??? ? ??????????? ? ?? ? ????? ? ??? ??? ? ?????? ? ??? ????????? ? ????????? ?
?? ? ? ? ????????????? ? ?? ? ??? ? ?????? ? ? ??? ???? ? ????????? ? ??? ? ???????? ? ?????? ? ??? ??????? ? ?? ? ????????? ?
cleanliness class,  including selection of sampling locations.

This edition is  the result of a response to an ISO Systematic Review and includes changes in response to 
???? ? ??? ? ??????? ????????? ????????? ? ??? ????????????? ? ???????? ? ??? ? ????? ? ??? ? ???? ? ??????? ? ?? ? ?? ????????????? ?
of air cleanliness by particle concentration” to be consistent with other parts of ISO 14644.  The nine 
ISO cleanliness classes are retained with minor revisions.  Table 1 ? ??????? ? ??? ? ???????? ? ????????????? ? ???
various particle sizes for the nine integer classes.  Table E .1 ? ??????? ? ??? ? ??????? ? ???????? ? ????????????? ?
??? ??????? ? ???????? ? ????? ? ??? ? ???????????? ? ??????? ? ? ??? ? ??? ? ??? ????? ? ?????? ? ??????? ? ?????? ? ?????????? ?
of the appropriate particle-size ranges for the different classes.  This part of ISO 14644 retains the 
????????????? ? ?????????? ? ???????? ? ???????? ? ????????????? ? ??? ?????????? ? ????????? ? ?????????? ??????? ? ?? ?
????????? ? ?????????? ? ???? ? ?? ? ????????? ? ?? ? ? ? ???????? ? ???????? ?

??? ? ????? ???????????? ?????? ? ?? ? ??? ? ???????? ? ??? ? ? ???? ? ??????????? ??????????? ? ???????? ? ?? ? ??? ? ????????? ?
and the number of sampling locations;  and the evaluation of the data collected.  The statistical model 
is  based on adaptation of the hypergeometric sampling model technique,  where samples are drawn 
????????? ???????? ???????????? ???? ? ? ? ?????? ? ?????????? ? ? ??? ? ??? ? ???????? ? ?????? ? ???? ? ???????? ? ?? ? ?? ?
??????? ? ?????????????? ???? ? ??? ?????? ? ? ?? ? ? ? ????? ? ??? ?????????? ? ????? ??? ?????? ?? ? ? ? ??? ??? ? ????????? ? ?? ?
clean zone areas will  comply with the maximum particle concentration limit for the target class of air 
cleanliness.  No assumptions are made regarding the distribution of the actual particle counts over the 
area of the cleanroom or clean zone;  while in ISO 14644-1:1999 an underlying assumption was that the 
particle counts follow the same normal distribution across the room, this assumption has now been 
discarded to allow the sampling to be used in rooms where the particle counts vary in a more complex 
manner.  In the process of revision it has been recognized that the 95  % UCL was neither appropriate nor 
was applied consistently in ISO 14644-1:1999.  The minimum number of sampling locations required 
has been changed, compared with ISO 14644-1:1999.  A reference table,  Table A.1 ? ? ?? ? ???????? ? ?? ? ?????? ?
the minimum number of sampling locations required based on a practical adaptation of the sampling 
model technique.  An assumption is  made that the area immediately surrounding each sampling location 
has a homogeneous particle concentration.  The cleanroom or clean zone area is  divided up into a grid 
of sections of near equal area,  whose number is  equal to the number of sampling locations derived 
from Table A.1.  A sampling location is  placed within each grid section,  so as to be representative of that 
grid section.

It is  assumed for practical purposes that the locations are chosen representatively;  a “representative” 
location (see A.4.2)  means that features such as cleanroom or clean zone layout,  equipment disposition 
??? ? ??????? ? ??????? ? ?????? ? ?? ? ?????????? ? ???? ? ????????? ? ???????? ? ????????? ? ? ?????????? ? ???????? ?
locations may be added to the minimum number of sampling locations.

Finally,  the annexes have been reordered to improve the logic of this part of ISO 14644 and portions 
of the content of certain annexes concerning testing and test instruments have been included from 
ISO 14644-3:2005 .

??? ? ??????? ? ??????? ? ??? ???? ? ????? ??? ??? ? ????? ? ????????? ? ??? ? ? ? ? ? ?? ? ???????? ? ?????? ? ??? ? ??? ? ????? ?
? ? ?? ? ??? ? ??????? ? ???????? ? ??????? ? ??? ??? ? ??? ? ????? ? ??? ? ??? ? ???? ? ??? ???? ??? ?? ? ?????????? ? ??? ??? ?
macroparticle concept.

??? ? ??????? ? ??????? ? ??? ???? ? ????? ??? ??? ? ????? ? ??? ? ???????? ? ??? ? ??????? ? ??????? ? ?? ? ?????????????? ? ??? ??? ?
cleanliness by particle concentration.  The revised version of ISO 14644-2:2015  now deals exclusively 
with the monitoring of air cleanliness by particle concentration.
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?????????? ? ???? ???? ? ?? ? ????????????? ? ??? ?????????? ? ?? ? ???????? ? ?? ? ??? ? ?????????????? ? ??? ??? ? ??????????? ?
by particle concentration.  Other attributes,  such as air cleanliness in terms of chemical concentration,  
???? ?? ? ????????? ? ??? ? ??? ? ??????????? ? ????? ? ?? ? ????? ? ???? ?? ? ?????????? ? ????? ? ???? ? ??? ? ?????????????? ? ???
??? ? ??? ? ????? ? ??? ??????????? ? ? ????? ? ?????????? ? ?????????? ? ?? ? ???? ??????? ? ????? ? ?? ? ????????? ? ? ????????? ? ?? ?
clean zone.
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Australian Standard®

Cleanrooms and associated control led  environments

???? ? ? ? ? ????????????? ? ??? ? ?? ? ????? ? ????? ? ?? ? ???????? ? ?????????????

? ? ?????

???? ? ????? ??? ??? ? ????? ? ????????? ? ??? ? ?????????????? ? ??? ??? ? ??????????? ? ?? ? ????? ? ??? ????????????? ? ??? ???????? ?
????????? ? ?? ? ?????????? ? ??? ? ????? ? ?????? ? ??? ? ?????????? ? ??????? ? ?? ? ??????? ? ?? ? ??? ? ????????

Only particle populations having cumulative distributions based on threshold (lower limit)  particle 
????? ? ??????? ? ???? ? ? ?? ? ?? ? ?? ? ? ? ?? ? ??? ? ?????????? ? ??? ? ?????????????? ? ???????? ?

The use of light scattering (discrete)  airborne particle counters (LSAPC )  is  the basis for determination 
??? ??? ? ????????????? ? ??? ???????? ? ????????? ? ? ????? ? ?? ? ??? ? ??????? ? ???? ? ??? ? ????????? ? ????? ? ? ??? ?????????? ?
sampling locations.

???? ? ????? ??? ??? ? ????? ? ???? ? ???? ??????? ? ??? ? ?????????????? ? ??? ???????? ? ??????????? ? ????? ??? ? ??????? ? ??? ?
????????? ? ????? ? ????????? ? ????????????? ? ?????? ? ? ?? ? ?? ? ?? ? ? ? ?? ? ? ?????????????? ? ??? ????????? ? ????????? ?
?????????? ? ??????? ? ???? ? ? ?? ? ??? ? ???? ? ?? ? ????????? ? ?? ? ? ? ???????? ? ???????? ? ?? ? ???????? ??? ? ??????????? ?
by nano-scale particles.  An M descriptor (see Annex C)  may be used to quantify populations of 
?????????????? ? ?????????? ? ?????? ? ???? ? ? ? ??? ?

This part of ISO 14644 cannot be used to characterize the physical,  chemical,  radiological,  viable or 
other nature of airborne particles.

? ? ????????? ? ??????????

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

ISO 14644-2:2015, ??????????? ???? ??????????? ??????????? ????????????? ? ? ????? ?? ? ?????????? ? ?? ? ??????? ?
???????? ? ??? ????????? ? ??????????? ? ???????? ?? ? ???? ???????????? ?? ? ???????? ? ?????????????

ISO 14644-7,  ??????????? ???? ??????????? ??????????? ????????????? ? ? ????? ?? ? ?????????? ? ???????? ?????? ? ????
?????? ? ??????????? ? ?????????? ???? ??????????????????

? ? ????? ? ??? ? ???????????

??? ? ??? ? ???????? ? ??? ???? ? ????????? ? ??? ? ????????? ? ????? ? ??? ? ??????????? ? ??????

? ?? ? ???????

3.1 .1
?????????
???? ? ?????? ? ????? ? ??? ? ?????? ? ????????????? ? ??? ???????? ? ????????? ? ?? ? ?????????? ? ??? ? ??????????? ? ??? ?
which is  designed,  constructed and operated in a manner to control the introduction,  generation and 
retention of particles inside the room

???? ? ? ? ?? ? ?????? ? ??? ? ????? ? ??? ???????? ? ???????? ? ????????????? ? ?? ? ????????? ?

Note 2  to entry:  Levels of other cleanliness attributes such as chemical,  viable or nanoscale concentrations in the 
air,  and also surface cleanliness in terms of particle,  nanoscale,  chemical and viable concentrations might also be 
????????? ? ??? ? ?????????? ?

Note 3  to entry:  O ther relevant physical parameters might also be controlled as required,  e.g.  temperature,  
humidity,  pressure, vibration and electrostatic.
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3.1 .2
????? ? ????
??????? ? ????? ? ?????? ? ????? ? ??? ? ?????? ? ????????????? ? ??? ???????? ? ????????? ? ?? ? ?????????? ? ??? ? ??????????? ?
and which is  constructed and operated in a manner to control the introduction,  generation and retention 
of contaminants inside the space

???? ? ? ? ?? ? ?????? ? ??? ? ????? ? ??? ???????? ? ???????? ? ????????????? ? ?? ? ????????? ?

Note 2  to entry:  Levels of other cleanliness attributes such as chemical,  viable or nanoscale concentrations in the 
air,  and also surface cleanliness in terms of particle,  nanoscale,  chemical and viable concentrations might also be 
????????? ? ??? ? ?????????? ?

???? ? ? ? ?? ? ?????? ? ? ? ????? ? ??????? ? ??? ? ?? ? ? ? ??????? ? ????? ? ?????? ? ? ? ????????? ? ?? ? ?????? ?? ? ???????? ? ?? ? ? ? ?????????? ?
device.  Such a device can be located inside or outside a cleanroom.

Note 4 to entry:  O ther relevant physical parameters might also be controlled as required,  e.g.  temperature,  
humidity,  pressure,  vibration and electrostatic.

3.1 .3
????????????
cleanroom or one or more clean zones,  together with all  associated structures,  air-treatment systems, 
services and utilities

3.1 .4
??????????????
?????? ? ??? ????????? ? ????? ? ??? ??????????? ? ???????? ? ? ????????????? ? ??? ? ? ? ????????? ? ?? ? ????? ? ????

Note 1  to entry:  Levels should be expressed in terms of an ISO Class,  which represents maximum allowable 
concentrations of particles in a unit volume of air.

? ?? ? ???????? ? ?????????

3.2.1
????????
?????? ? ????? ? ??? ?????? ? ???? ? ??????? ? ???????? ? ??????????

3.2.2
???????? ? ????
diameter of a sphere that produces a response,  by a given particle-sizing instrument,  that is  equivalent 
to the response produced by the particle being measured

Note 1  to entry:  For discrete-particle light-scattering instruments, the equivalent optical diameter is  used.

3.2.3
???????? ? ?????????????
number of individual particles per unit volume of air

3.2.4
???????? ? ???? ? ????????????
cumulative distribution of particle concentration as a function of particle size

3.2.5
?????????????
???????? ? ???? ? ?? ? ??????????? ???????? ? ??????? ? ???? ? ? ? ??
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3.2.6
? ? ??????????
??????????? ? ??? ? ???????? ? ?? ? ????????? ? ????????????? ? ????????????????? ? ??? ? ????? ? ????? ? ??? ???? ? ????????? ?
in terms of the equivalent diameter that is  characteristic of the measurement method used

Note 1  to  entry:  The M descriptor can be regarded as an upper limit for the averages at sampling locations.  
? ? ??????????? ? ??????? ?? ? ???? ? ?? ? ?????? ? ??? ? ? ?????? ? ? ???? ??? ? ? ? ?????????? ? ???? ?? ? ?????? ? ?????????????? ?? ? ?? ?
conj unction with ISO Classes.

3.2.7
?????????????? ? ???????
?????????? ? ??????? ? ??????? ? ??? ? ?????? ? ????????????? ? ??? ? ? ????????? ? ?? ? ? ? ????? ? ???? ????? ? ? ? ??????? ?????????
and airstreams that are considered to be parallel

3.2.8
????????????????? ? ???????
air distribution where the supply air entering the cleanroom or clean zone mixes with the internal air 
by means of induction

? ?? ? ?????????? ??????

3.3.1
????????
condition where the cleanroom or clean zone is  complete with all  services connected and functioning 
but with no equipment,  furniture,  materials  or personnel present

3.3.2
???????
condition where the cleanroom or clean zone is  complete with equipment installed and operating in a 
manner agreed upon, but with no personnel present

3.3.3
???????????
?????? ? ????????? ? ????? ? ??? ? ????????? ? ?? ? ????? ? ???? ? ?? ? ??????????? ? ?? ? ??? ? ????????? ? ??????? ? ???? ?
?????????? ????????? ? ??? ? ???? ? ??? ? ????????? ? ?????? ? ??? ????????? ? ???????

? ?? ? ??????? ? ??????????????? ? ???? ? ????? ? ?)

3.4.1
??????????
smallest change in a quantity being measured that causes a perceptible change in the 
corresponding indication

Note 1  to  entry:  Resolution can depend on,  for example,  noise (internal or external)  or friction.  It may also depend 
on the value of a quantity being measured.

???????? ? ??????? ? ????? ? ?? ?????? ? ?????

3.4.2
??????? ? ??????????? ? ???????????? ?????
extreme value of measurement error,  with respect to a known reference quantity value,  permitted by 
?????????????? ? ?? ? ??????????? ? ??? ? ? ? ????? ? ???????????? ? ????????? ? ??????????? ? ?? ? ????????? ? ??????

Note 1  to entry:  Usually,  the term “maximum permissible errors” or “limits of error” is  used where there are two 
extreme values.

Note 2  to entry:  The term “tolerance” should not be used to designate “maximum permissible error”.

???????? ? ??????? ? ????? ? ?? ?????? ? ?????
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? ?? ? ??????????? ??????????????

3.5.1
?????
?????? ?????????? ? ???????? ? ???????? ? ???????
?????? ?????????? ? ???????? ? ???????? ? ???????? ? ???????
instrument capable of counting and sizing single airborne particles and reporting size data in terms of 
equivalent optical diameter

???? ? ? ? ?? ? ?????? ? ??? ? ?????????????? ? ??? ? ??? ? ????? ? ??? ? ????? ? ?? ? ??? ? ?????????????

3.5.2
?????????????????????? ? ???????
instrument capable of counting and sizing single airborne macroparticles

Note 1  to entry:  See Table F.1 ? ??? ? ?????????????? ?

3.5.3
??????????????? ???????? ? ?????? ? ?????????
????????????????? ? ???????? ? ??? ? ?????? ? ????????? ? ????? ??????? ? ??? ? ??????????? ? ???????? ? ??? ????????? ? ???
measuring the time for a particle to accommodate to a change in air velocity

???? ? ? ? ?? ? ?????? ? ???? ? ?? ? ???????? ???? ? ?? ? ????????? ? ??? ? ???????? ? ???????? ???? ? ????????? ? ????? ? ? ? ????? ? ?????? ?
velocity change.

Note 2  to entry:  See Table F.2 ? ??? ? ?????????????? ?

? ? ??????????????

??? ? ?????????? ????????

??? ? ??? ? ??????????? ? ????? ? ??? ???????? ? ????????????? ? ??? ??? ? ?? ? ? ? ????????? ? ?? ? ????? ? ???? ? ????? ? ?? ? ??????? ? ?? ?
one or more of three occupancy states,  viz.  “as-built,”  “at-rest” or “operational” (see 3 .3) .

??? ? ???????? ? ???????

???? ? ?? ? ???? ? ???? ? ???? ? ????????? ? ?????? ? ?????? ? ???????? ? ????? ? ???????? ? ?????? ? ??? ? ????? ? ???? ? ?? ?? ? ?? ? ?? ?
?? ? ?? ? ??? ? ?? ? ?? ? ???? ? ?? ? ????????? ? ??? ? ??????????? ? ???????? ? ????????????? ? ??? ? ?????????????? ?

??? ? ??? ? ????? ? ??????

Air cleanliness class by particle concentration shall be designated by an ISO Class number,  N.  The 
maximum permitted concentration of particles for each considered particle size is  determined 
from Table 1 .

Particle number concentrations for different threshold sizes in Table 1 ? ?? ? ???? ???????? ?????? ? ???????? ? ???? ?
??? ? ?????? ? ???????????? ? ?? ? ??? ? ??? ? ??? ? ????? ? ?? ? ???????? ? ??? ? ?????????????? ? ????? ? ???????? ? ??? ?????????????? ?
calculations are included in Annex B.
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????? ? ? ?? ? ??? ? ??????? ? ??? ??? ? ??????????? ? ??? ???????? ? ?????????????

??? ? ????? ? ?????? ?
?N)

??????? ? ????????? ? ?????????????? ? ????????????3? ? ??? ? ????????? ? ????? ? ?? ? ??? ? ??????? ?
???? ? ??? ? ?????????? ? ?????? ? ????? ? ?????a

? ?? ? ?? ? ?? ? ?? ? ?? ? ?? ? ?? ? ?? ? ? ?? ? ? ??

1 10b d d d d e

2 100 24b 10b d d e

3 1  000 237 102 35b d e

4 10 000 2  370 1  020 352 83b e

5 100 000 23  700 10 200 3  520 832 d, e,  f

6 1  000 000 237 000 102  000 35  200 8 320 2 93

7 c c c 352  000 83  200 2  93 0

8 c c c 3  520 000 832  000 2 9 300

9g c c c 35  200 000 8 320 000 2 93  000

a ? ??? ? ?????????????? ? ?? ? ??? ? ????? ? ??? ? ?????????? ? ? ? ??? ? ??? ? ??? ? ? ???? ? ? ? ? ??? ? ?? ? ??? ? ????????? ? ????? ? ??? ? ?? ? ?? ? ??????? ? ??? ?
particles equal to and greater than this size.

b ? ????? ? ?????????????? ? ???? ? ???? ? ?? ? ????? ? ??? ? ?????? ? ??????? ? ??? ? ?????????????? ? ? ?????????? ? ???????? ? ????????? ? ??? ? ?? ?
applied;  see ????? ? ? .

c  Concentration limits are not applicable in this region of the table due to very high particle concentration.

d ? ???????? ? ??? ? ??????????? ? ??????????? ? ??? ? ????????? ? ?? ? ??? ? ?????????????? ? ???? ? ?????????????? ? ????????????? ?

e ? ?????? ? ?????????? ? ??????????? ? ??? ? ???? ? ????????? ? ?? ? ??? ? ?????????????? ? ??? ? ????? ? ??????? ? ???? ? ? ? ?? ? ???? ? ?????????????? ?
at this particle size inappropriate,  due to potential particle losses in the sampling s ys tem.

f In order to specify this  particle size in association with ISO C lass 5 ,  the macroparticle descriptor M may be adapted and 
used in conj unction with at least one other particle size.  (See C .7.)

g  This class is  only applicable for the in-operation state.

??? ? ???????????

The designation of airborne particle concentration for cleanrooms and clean zones shall include

a)  the ISO Class number,  expressed as “ISO Class N”,

?? ? ??? ? ?????????? ????? ? ?? ? ????? ? ??? ? ?????????????? ? ??????? ? ? ???

c)  the considered particle size(s) .

If measurements are to be made at more than one considered particle size,  each larger particle diameter 
(e.g.  D2)  shall be at least 1,5  times the next smaller particle diameter (e.g.  D1) ,  i .e.  D? ? ? ? ? ?? ? ? ? D1.

E XAMPLE ISO Class number;  occupancy state;  considered particle size(s)

??? ? ????? ? ?? ? ??? ????? ? ? ?? ? ??? ? ? ?? ? ??

??? ? ???????????? ? ??????? ? ??????????? ? ??????? ? ??? ? ???????? ? ???? ? ??????????

Where intermediate classes,  or intermediate particle size thresholds for integer and intermediate 
classes are required,  refer to informative Annex E .
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? ? ????????????? ? ??? ??????????

? ?? ? ?????????

?????????? ? ???? ? ??? ? ??????????? ? ???? ? ? ????? ? ???????????? ? ????????? ? ??? ??? ? ???????? ? ?? ? ???????? ?
??? ?????????? ? ????????? ? ??????? ? ?????????? ? ??? ? ??? ????????? ? ????????????? ? ??? ??? ? ??????? ? ??? ?
conditions of testing.

???????? ?? ? ??????????? ? ?????????????? ? ???? ?? ? ????????? ? ????????????? ????? ? ???? ? ????? ??????????? ??? ??? ?
application,  typically on an annual basis.

For monitoring cleanrooms, clean zones and separative devices,  ISO 14644-2:2015  shall be used.

???? ? ????? ? ??? ? ???????????? ? ?? ? ???????? ? ???? ? ??????????????? ? ??? ? ?????????? ? ?? ? ????????? ?????????? ? ??? ??? ?
cleanliness by particle concentration and other parameters of performance as applicable,  the time intervals 
??????? ? ?????????????? ? ???? ?? ? ???????? ? ???????? ? ????? ??? ? ??????? ? ??? ??? ? ?????????? ? ?????? ? ?????? ? ??? ?
????????? ? ?????? ?

? ?? ? ???????

The reference test method for demonstrating compliance is  given in Annex A (normative) .  Alternative 
??????? ? ?? ? ??????????????? ? ??? ? ????? ? ? ?????? ? ??? ?????? ?????????? ? ???????????? ? ???? ?? ? ????????? ? ? ??? ?? ?
??????????? ? ?? ? ????????? ? ?? ? ?????? ? ????? ? ??? ? ????????? ? ?????? ? ????? ? ?? ? ???? ?

Tests performed to demonstrate compliance shall be conducted using instruments which are in 
compliance with calibration requirements at the time of testing.

? ?? ? ???????? ? ???????? ? ????????????? ? ??????????

Upon completion of testing in accordance with Annex A,  the concentration of particles (expressed as 
number of particles per cubic metre)  in a single sample volume at each sampling location shall not 
exceed the concentration limit(s)  given in Table 1  or Table E .1  for intermediate decimal classes for the 
considered size(s) .  If multiple single sample volumes are taken at a sampling location,  the concentrations 
shall be averaged and the average concentration must not exceed the concentration limits given in 
Table 1  or Table E 1 .  Intermediate particle sizes shall be derived from Formula (E .1) .  

Particle concentrations used for determination of compliance with ISO Classes shall be measured by 
the same method for all  considered particle sizes.

? ?? ? ????? ??????

The results from testing each cleanroom or clean zone shall be recorded and submitted as a 
????????????? ? ??????? ? ????? ? ???? ? ? ? ?????????? ??? ?????????? ? ?? ? ?????????????? ? ???? ? ??? ? ????????? ?
designation of air cleanliness class by particle concentration.

The test report shall include

a)  the name and address of the testing organization,  and the date on which the test was performed,

b)  the number and year of publication of this part of ISO 14644, i .e.  ISO 14644-1:2015,

?? ? ? ? ????? ? ?????????????? ? ??? ??? ? ???????? ? ???????? ? ??? ??? ? ????????? ? ?? ? ????? ? ???? ? ?????? ? ?????????? ?
????????? ? ?? ? ????????? ????? ? ??? ?????????? ? ? ??? ? ???????? ? ???????????? ? ??? ? ??????????? ? ??? ??? ? ???????? ?
locations (a diagrammatic representation can be helpful) ,

?? ? ??? ? ????????? ? ??????????? ? ???????? ? ??? ? ??? ? ????????? ? ?? ? ????? ? ???? ? ? ????????? ? ??? ? ??? ? ????? ? ??????? ?
the relevant occupancy state(s) ,  and the considered particle size(s) ,

e)  details  of the test method used, with any special conditions relating to the test,  or departures from 
??? ? ????? ?????? ? ? ??? ? ?????????????? ? ??? ??? ? ????? ??????????? ??? ? ??? ? ???????? ??????????? ? ???????????? ? ???
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f)  the test results,  including particle concentration data for all  sampling locations.

??? ?????????????? ? ??? ?????????????? ? ??? ? ?????????? ? ? ?? ? ????????? ? ?? ? Annex C,  the relevant information 
should be included with the test report.
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