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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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Introduction

Cleanrooms and associated controlled environments provide for the control of contamination to levels
appropriate for accomplishing contamination-sensitive activities. Products and processes that benefit
from the control of contamination include those in such industries as aerospace, microelectronics,
optics, nuclear, and life sciences (pharmaceuticals, medical devices, food, healthcare).

This document addresses the cleanroom classification of air cleanliness by chemical concentration to
the suitability of equipment for use in cleanrooms and associated controlled environments.

Examples and suitability assessments are given in Annexes A, B and C.
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Cleanrooms and associated controlled environments —

Part 15:
Assessment of suitability for use of equipment and
materials by airborne chemical concentration

1 | Scope

Thjs document provides requirements and guidelines for assessing the chemical ‘aitborne dleanliness
of pquipment and materials which are foreseen to be used in cleanrooms and’associated fontrolled
enyironments which are linked to the ISO standard for cleanliness classes, by 'chemical confentration
(sef ISO 14644-8).

The following are outside the scope of this document:

— | health and safety requirements;

— | compatibility with cleaning agents and techniques;

— | cleanability;

— | biocontamination;

— | specific requirements of equipment and materials for processes and products;

— | design details of equipment.

2 | Normative references

The following documents are«referred to in the text in such a way that some or all of thgir content
conpstitutes requirements of this document. For dated references, only the edition cited applies. For
unflated references, the latest edition of the referenced document (including any amendmentf) applies.

ISO 14644-8:2013, Gleanrooms and associated controlled environments — Part 8: Classificafion of air
clepinliness by chemical concentration (ACC)
3 | Terms and definitions

For theé purposes of this document, the following terms and definitions apply.

AT & nVal e 4 : 1 : 13 .1 £ : 4 1 1 o PR | £-11 : ] .
IS dITU TEU I TETHIITIUIUZILAT UdUdDdSTS TUT UST IIT StdlTUdlUIZ4dtiUIl dt LT TUTTUOW TG dU resses.:

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

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

31

air chemical contamination

any non-particulate chemical specie(s) in the air that can, by its chemical nature, adversely affect the
product, process or equipment

[SOURCE: ISO 14644-8:2013, 3.1.3, modified — “substance” has been replaced by “non-particulate
chemical specie(s)”]

© IS0 2017 - All rights reserved 1
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3.2
air cleanl
ACC

iness by chemical concentration

level of air cleanliness (3.5) by chemical concentration, expressed in terms of an ISO-ACC Class N, which
represents the maximum allowable concentration of a given chemical species or a group of chemical
species, expressed in grams per cubic metre

Note 1 to entry: This definition does not include macromolecules of biological origin, which are judged to be

particles.

[SOURCE:

SO 14644-8:2013, 3.1.2]

3.3

breakthr
maximum)
at a specif]

3.4
chemical
non-parti

[SOURCE:

3.5
cleanline
condition

3.6

pugh volume
purge gas (3.14) volume that can be drawn through a trapping system without lo§s,ef anal
ic temperature

contamination
ulate substances that can have a deleterious effect on the product, pfocess or equipment

[SO 14644-8:2013, 3.1.1]

5S
not exceeding a specified level of contamination

cleanroo

room witﬂn which the number concentration of airborne particles is controlled and classified,

which is d
retention

Noteltoe
Note2toe
air, and als

specified a

Note 3 to
humidity, g

[SOURCE:
3.7

cleanroom suitability

ability to
intended

[ SN

esigned, constructed and operated in a matiner to control the introduction, generation,
bf particles inside the room

htry: The class of airborne particle coneentration is specified.
ntry: Levels of other cleanliness attributes such as chemical, viable or nanoscale concentrations in

p surface cleanliness in terms _of particle, nanoscale, chemical and viable concentrations may alsd
hd controlled.

ressure, vibration amd-electrostatic.

[SO 14644-1:2015; 3.1.1]

maintain the critical control attributes or condition of any clean zone (3.8) when used

yte

nd
nd

the
be

entry: Other relevant/physical parameters may also be controlled as required, e.g. temperature,

as

Note 1 to entry: For the purposes of this document, the assessment is based on air chemical concentration.

Note 2 to entry: The definition refers to the use of equipment and materials.

[SOURCE:

3.8
clean zon

[SO 14644-14:2016, 3.3, modified — Note 2 has been added.]

e

defined space within which the number concentration of airborne particles is controlled and classified,
and which is constructed and operated in a manner to control the introduction, generation, and
retention of contaminants inside the space

Note 1 to entry: The class of airborne particle concentration is specified.

© ISO 2017 - All rights reserved
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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 may also be
specified and controlled.

Note 3 to entry: A clean zone(s) may be a defined space within a cleanroom or may be achieved by a separative
device. Such a device may be located inside or outside a cleanroom.

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

[SOURCE: ISO 14644-1:2015, 3.1.2]

3.<i

controlled zone

def
big
us¢

No
cle

No
pre

No
dey

3.1
en|

comtaminants that are discharged into the environment

[Sq
No

3.1
en
rat

pel

3.1
eq
Sy

EX
sto

[SC
3.1

ignated space in which the concentration of at least one contamination category (particles
contamination) in air and/or on surfaces is controlled and specified and which is constr
bd in a manner to minimize the introduction and impact of contamination

e 1 to entry: Levels of cleanliness attributes such as chemical and viable {concentrations in
hinliness in terms of particle, chemical and viable concentrations on surfaces may be specified by cl

chemical,
ucted and

the air or
ass(es).

e 2 to entry: Other relevant parameters may also be controlled as necessary, e.g. temperature, huymidity and

ssure, vibration and electrostatic.

e 3 to entry: A controlled zone can be a defined space within a egleanroom or may be achieved by 4
ice. Such a device may be located inside or outside a cleanroom.

0

ission

URCE: ISO 2889:2010, 3.30]

e 1 to entry: For the purposes of this document, only chemical emission is considered.

1
ission rate

separative

e describing the mass of oné.or more volatile chemical(s) emitted from the equipment o material

time unit

2
hipment
tem designed fot-specific function(s), integrating materials, components and/or controls

AMPLE Testing and manufacturing equipment and machinery; equipment for transport and handling;

Fage units;t@ols; furniture; doors; ceilings; IT hardware; handling robots.
URCE;JSO 14644-14:2017, 3.6]
3

material
single substance or composite

Note 1 to entry: It might be necessary to provide material in a representative form to enable testing.

3.14
purge gas
gas or gas mixture to carry contaminant to a defined outlet

Note 1 to entry: In a controlled or clean zone (3.8) or a cleanroom (3.6), filtered air might be used as purge gas.

Note 2 to entry: A test environment (3.18) might be purged with air or other gases or gas mixtures to carry the
contaminant to a trapping system or measurement device.

© IS0 2017 - All rights reserved
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3.15

representative form
material sample produced to represent the intrinsic physical and chemical properties of an object

3.16

representative mode
mode of operation that reflects the intended use of the equipment

3.17

specific emission rate

normalized mass flow of chemical contaminants emitted from a test nhjpr‘f

Noteltoe
Note2toe

3.18

test envijlonment

htry: Material-specific emission rate (3.11) is based on surface area.

htry: Equipment-specific emission rate is based on one single unit of equipment.

space in which the test is carried out, described by a set of parameters
[SOURCE:[ISO 14644-14:2017, 3.7]
4 Symbols
Symbol Meaning Unit
Pb Background concentration in the test environment without the g/m3
test object
Po Concentration in the test environment with the test object g/m3
Pc Chemical mass concentration in the cleanroomy/controlled zone g/m3
Pm Chemical mass concentration of the make-up air g/m3
Fp Sampling flow rate background measurement m3/s
F, Sampling flow rate object measurement m3/s
mo Total sampled mass emitted from the test environment with g
test object
mp Total sampled mass emitted from the test environment without g
test object
to Sampling duration-object measurement S
th Sampling duration background measurement S
X Specific métri€ related to the test object m2 for materials
“unit” for equipment
X Quantity related to the assessed object m?2 for materials
“unit” for equipment
qo Specific emission rate of the test object g/(mZs] or g/(unit - sJ
nt Air change rate through the test environment 1/s
Nm Make up air change rate 1/s
nr Recirculated air change rate 1/s
Ve Volume of air in the cleanroom/ controlled zone m3
Ve Volume of the test environment m3
a Specified efficiency of the chemical filtration system —

© ISO 2017 - All rights reserved
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5 Testsetup

5.1 General

The test setup shall be designed for collecting representative samples of contaminants within the test
environment in order to assess specific emission rates from equipment and/or materials. It can be
designed as closed (see Figure 1), closed special application (see Figure 2) or open (see Figure 3).

Closed design is used for low specific emission rates and is the preferred method. Larger test objects
and equipment in operation may require the use of an open design test setup (see 5.4).

The tolerance of the temperature sensor shall be +2 °C.
The tolerance of the flow meter shall be =5 %.
The humidity of the purge gas shall be specified and controlled.

The sampling of ACC-emissions is performed by purging a defined gasGrolume onto p suitable
trapping system, e.g. an adsorber. Multiple trapping systems can be used to collect different{species of
coptaminants.

IS0 14644-8:2013, Annex C gives an overview regarding trapping and measuring techniques

NO[TE For considerations regarding VOC-sampling, see ISO 16000-6 and ISO 16017-1.

5.2 Closed design

5
@ 7 8 9
| i 8 =] |7 N 10
2 3 . A z l_:_l8 9 R
b§:7' 17 % 9 N \_Z
l 6 | —
ﬁ_{><]_>
8
Key
1 | purge gas soUrce 7  trapping system(s)
2 | valve forpurge gas supply 8 flow meter(s)
3 | connection to chamber 9  valve(s) for flow control
4 | test chamber 10 pump (option)
5 | temperature sensor 11 mixing device (option)
6  material sample or equipment
NOTE Depending on the size of the test environment, a mixing device can be installed to enable

homogeneous mixing.
Figure 1 — Closed design

Using a closed design requires a flow-controlled purge gas supply and a flow meter installed after the
trapping system. The purge gas flow shall be controlled by a valve. In addition, a pump may be used
downstream of the flow meter.

© IS0 2017 - All rights reserved 5
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5.3 Closed design special application

Key

purge
valve f
conne
test ch

tempe

N U1 AW N

mater]

This setuy
surface sh

To obtain
chemicall

5
8
4 Zq = 9
_—— ~——
| fh:::j_ﬂfﬁ}_ I’><:|L> 10
F_Q_H\——/}__I\>V</I_>_ N —
e Ty PN
7 9
) S—
— =D
8
bas source 7  trapping system(s)
br purge gas supply 8 flow meter(s)
tion to chamber valve(s) for flow control
Amber 10 pump (option)
Fature sensor 11 mixing device (optien)

al sample

Figure 2 — Closed design special:application

all form a gastight test environment.

 cleaned to the same extent as the chamber walls.

h background analysis, substitute testsahaterial with glass or stainless steel plate that can|

is used for material samples with even surfaces. Both the enclosure and the material samjple

be
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5
@ 7 8 9
| 4 B N
1 =7 |7 LN 10
il i x\‘ f_7? —==8 9 =
Jp—— d N\
_>|\——/}_ |\ Y /l __( §___’>
5 b§_3’ N —|’>9<‘| N
-]
I N——
N\
L\ :
—_____/
3
Key
1 | make up air 7¢{, trapping system(s)
2 | exhaustair 8/ flow meter(s)
3 | optional air recirculation (without chemical filtration) 9  valve(s) for flow control
4 | test chamber 10 pump (option)
5 | temperature sensor 11 mixing device (option)
6 | material sample or equipment
Figare 3 — Open design
Thfs setup is intended for larger(equipment and equipment in operation. It typically represents a

cle
ba
def
rel

6

6.1

Representative mode

Equipment

Th

hnroom or controlled zone; théerefore air is used as purge gas.
'kground emission can influence the capability of this test setup. The sampled amount
ined portion of the purge gas going through the test environment. The remaining excess p
ased by the exhaustair. (leakage of the test environment and exhaust air passing the HVA

e repréesentative mode of operation has to reflect the intended use of the equipment. Repr
eqyipment parameters of operation shall be defined and agreed upon before testing.

Chemical filtration, make

1p air and
pf gas is a
irge gas is
C-system).

bsentative

6.2 Material

Materials shall be assessed in a form directly related to its intended use (including the material
characteristics such as layers, composite thickness, porosity and surface texture) by considering
following parameters:

age of material: 28 + 2 days (see ISO 16000-9);

physical state: solid or liquid;

— surface area of the sample, derived from measurement or from projection (for porous and granular

materials).

© IS0 2017 - All rights reserved
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If such a material sample cannot be obtained, the proxy sample shall be manufactured with the same
chemical composition and shall have undergone a similar forming process as the finished component.

Materials of different age can be assessed, but this deviation shall be clearly highlighted. A comparison
of materials can only be performed based on using the same material age.

7 Visual inspection

7.1 General

Visual sur
such that
chemical

shipment

The resul

face cleanliness shall be qualitatively assessed, before and after any quantitative assessmg
the quantitative tests shall not be compromised. The visual inspection should. focus

nt,
on

sources that may have been inadvertently introduced during manufacture, packaging,

b1, in the case of equipment, installation.

s from visual inspection should be documented and be available for comparison with 4

post-test ¥
a repeat

material sample.

It is not infended that this inspection provides a measurement of sample eleanliness.

7.2 Equ

The visuall inspection shall ensure that all packaging has béen removed and that the equipmen

undamagg

Inspectio:I should identify contamination, such as particles and films that may have origina

from ma
decontam

Detection
— the ad
— mateq

—  viewli

7.3 Mal

This visug
during m3

Therefore

risual inspection results. The outcome of a visual inspection may be used-as basis to dir
r improved decontamination process for equipment, or the submission of a replacem

ipment

d, is correctly assembled and appropriately connected to its required utilities.

ufacturing, packaging, transportation or initial assembly, which has withstood any pr
nation process.

efficiency of visible contamination forequipment will depend upon the following factors:
cessibility and orientation of the'surface to be inspected;

ials used for equipment censtruction, their surface condition and treatment;

erial

| inspection.should focus on chemical sources that may have been inadvertently introdu
nufacture)shipment, re-sizing or other preparation actions undergone by the material.

the objectives of this inspection are to

— identi

characteristics could include sample homogeneity, surface roughness, texture and porosity.

hg parameters (e.g. illumination type, field of view, vision magnification, viewing distance].

Iny
ect
PNt

is

fed
ior

red

ese

Following quantifiable testing, the inspection should assess samples for any degradation due to test
environment factors such as temperature or humidity, and

— conduct visual inspection parameters such as viewing distance and illumination type, since these
can be more consistent than those for equipment due to smaller sample size. Again, inspection
parameters, along with the results of inspection, shall be documented.

© ISO 2017 - All rights reserved
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Test description

The following outline describes the necessary sampling and analysis steps.

1y
2)

:2017(E)

Select the test environment with regards to the sample size, geometry and mode of operation.

Select a suitable trapping system (type and capacity), purge gas and analysis technique to obtain

mass values with regard to the contaminant to be investigated.

NOTE ACC analysis techniques are mentioned in ISO 14644-8:2013, Annex C.

3)

4)

5)
6)
7)

8)
9)

10]
11]

Depending on the airborne chemical contaminant or contaminant group to be measu
techniques without any trapping may be suitable (PTR-MS, FTIR, FID, CRDS).

From sample collection to analysis (packaging and transportation), consideration|shoul
to the incorporation of transport blank samples.

Define the sampling time and volume with regard to the expected emission of the t
The detection limit of the measurement device and the breakthrough-volume of th¢

ed, direct

d be given

st object.
p trapping

system need to be taken into account. Set the temperature of the test'‘environment at ghe agreed

temperature (guidance value 22 °C) and maintain it #2 °C.
Sampling at elevated temperatures may be performed for gathering additional informati

Install the trapping system and start the purge gas flow through the test environment w
installed test object for the defined sampling time.

In case a closed design special application (see 5.3)'5' used, the test material shall be rep
suitable material, e.g. glass or stainless steel plate matching the chamber wall chemica
properties.

Record the flow rate and sampling time.
Stop gas the flow after the predefined'sampling time and remove the trapping system for
Perform an analysis of the trapping system to obtain background mass values (in g).

Potential condensation on.the interior surfaces of the test environment can have an in
the test results

Introduce the test dbject into the test environment in its representative mode.

Allow purge thatjis at least three times the volume of the test environment before enterir
step. Record the time.

Recorddthe flow rate and sampling time.

pn.

ithout any

aced with
| emission

analysis.

Fluence on

g the next

Instal the trapping system and start the purge gas flow of the test environment for the defined

sampling time. Record the sampling time.

12) Stop the gas flow after the predefined sampling time and remove the trapping system for analysis.

13) Perform an analysis of the trapping system to obtain test object mass values emitted (in g).

9

Depending on the analytical methods used, appropriate quality control elements
considered.

Calculation of the measured concentrations

should be

The concentration values can be calculated from their corresponding analysed mass values, m, sampling
flow rates, F, and sampling duration values, t, obtained during the test.

© IS0 2017 - All rights reserved
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For interpretation of the result, the uncertainty of each parameter used has to be considered, as shown

in Formulae (1) and (2):

Py

where

Pb
Po
mp
mo
Fy
FO
tp

to

10 Calculation of specific emission rate

10.1 Cal¢ulation of specific emission rate —Closed design

The specific emission rate of the test object; gobject, is calculated from the mass values, my and my,
sampling fluration, t,, and the specific metfi¢; x. Any detected background mass shall be subtracted.

The mass
this criterjion is not fulfilled, the s€lection of the parameters applied and the sampling/measurem
devices nded to be reconsidered, as’shown in Formula (3):

qo =]

where

qo
mo
myp
to

X

is|the background concentration in the test environment without the test object in g/m3;
is|the concentration in the test environment with the test object in g/m3;

is|the total sampled mass emitted from the test environment without the testiobject in g;
is|the total sampled mass emitted from the test environment with the test @ebject in g;
is|the sampling flow rate background measurement in m3/s;

is|the sampling flow rate object measurement in m3/s;

is|the sampling duration background measurement in s;

is|the sampling duration object measurement in s.

my,

TRyt

M

(2)

Mo — My

X - t,

is|the,specific emission rate of the test object in g/(m? s) or g/(unit - s);

value of the test object hasto be at least ten times higher than the background mass valug.

Lhe

If
ent

(3)

is +the taotal cam
HHe+tota+Sa

n.
TP

is the total sampled mass from the test environment without the test object in g;
is the sampling duration object measurement in s;

is the specific metric, x, related to the test object (area or unit) in m2 or unit.

The specific emission rate shall always be stated with the chemical or chemical group it has been
assessed for.

10
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10.2 Calculation of specific emission rate — Open design

The specific emission rate of the test object qobject, depends on the calculated mass concentrations,
Po and py, the volume of the test environment, Vi, the air change rate through the test environment, n,
and the specific metric, x, related to the test object. Any detected background mass shall be subtracted.

The mass concentration value of the test object has to be at least ten times higher than the background
mass concentration value. If this criterion is not fulfilled, the selection of the parameters applied and

the

sampling/measurement devices need to be reconsidered, as shown in Formula (4):

V..n -(n —p.)

qo — L |9 U 19 (4)
X

where

qo is the specific emission rate of the test object in g/(m? s) or g/(unit s);

pp is the background concentration in the test environment without thé test object in gfm3;

Po is the concentration in the test environment with the test objectin g/ms3;

ny is the air change rate through the test environment in 1/s;

Vi is the volume of the test environment in m3;

x  is the specific metric, x, related to the test object'inh m2 or unit.
The specific emission rate shall always be statedwith the chemical or chemical group iff has been
asgessed for.
11 Assessment
11.1 General
The specific emission rate is used to assess the impact on air cleanliness by chemical confentration
(ACC) of a controlled zone( Dhis can be used either for a given installation or during dpsign of a
clepanroom or controlled zoné. Figure 4 illustrates the individual parameters needed for the agsessment
of 4 controlled zone.
NO[TE Efficiency0f chemical filtration changes over time.
© IS0 2017 - All rights reserved 11
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Key

U1 B WIN M=

11.2 Req

|f—————jl

2 _____J

make [paiT (P, Tm)

exhaus
option
cleanr
materi

mixing

Figur

tempd
dimer]
air ch

air ch

tair

al air recirculation (npe) with or without chemical filtration (efficiency, a)
bom or controlled zone (V, pc)

al sample or equipment

device (option)

e 4 — Cleanroom or controlled zone with its corresponding parameters as a typical
example for an open design environment

uired input data

rature;

sions of controlled zone: V;
hnge rate of make up air: npy;

hnge rate of recirculated air (if applicable): ny;

chemical mass concentration of make up-air: pm;

efficig

ncy of chemical filtration in recirculation (if applicable): «;

cal mass concentration efthe air in the cleanroom/controlled zone: pg;

CC-

pte

The chemical mass concentration, p¢, of the controlled zone can be calculated as shown in Formula (5)
in the case a chemical filtration system is used:

12

p

+2<q0' X)

m’ 'm %

Pc=

6)
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where

qo s the specific emission rate of all considered objects (material or/and equipment) in
or g/(unit s);

pc is the chemical mass concentration in the cleanroom/controlled zone in g/m3;

pm is the chemical mass concentration of the make up air in g/m3;

:2017(E)

g/(m2s)

NO

11
or

Th

An
be

Th
Nt

If {
nu

12

12

Th
of 1

ith its given parameters.

ny is the make up air change rate in 1/s;

ny isthe recirculated air change rate in 1/s;

V. isthe volume of air in the cleanroom/controlled zone in m3;
x  isthe quantity related to the assessed object in m2 or unit;
a isthe efficiency of the chemical filtration system.

TE If there is no chemical filtration system in the recirculated air;ais0.

.4 Assessment of the suitability of material(s) or equipment for an existing clé
controlled zone

b assessment of suitability can be performed on matching chemicals or chemical groups o

assessment is only allowed if the temperature during sampling for the specific emissio
bn equal or higher than the temperature of the'cleanroom installation to be evaluated.

b calculated chemical mass concentration of the cleanzone, p¢, is compared to ISO ACC cla
hat shall be determined according te ISO 14644-8:2013, 4.2.

he concentration, p., does not(exceed the concentration given for the respective 1SO
mber, N, then the material(s) or. equipment(s) is (are) suitable for use in this ISO ACC en

Documentation

.1 General

e documentation shall contain required test setup and analysis information to enable rey
he testing for suitability assessment.

12

tANIroom

ly.

h rate has

s number

ACC class
yironment

roduction

.2-Common documentation requirements

description of the test including selection of test chamber design;
reference to standards and/or guidelines used;

date;

place where assessment is carried out;

person(s) performing the test;

© IS0 2017 - All rights reserved
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— customer;

— marki

ng/identification of test object;

— type designation of equipment used and applicable calibration dates or records.

12.3 Test documentation

— for equipment, a full description including mode(s) of operation:

— for m{

— for th
exam

— D

— chamber temperature,

— 17
—  sd
— in
— recor
transj

— setup

— equipment description used for analysis,and

— Iq

12.4 Vistpial inspection

12.4.1 Equipment

_  Recor
conne

— Forvi

chemical filtration used;

hterials, form of sample, its age and surface area presented for assessment;

e test setup design that has been selected, all key parameters are to be docurhented
ble,

irge gas selected and its flow rate,

apping system type,
mpling time, and

open design, all relevant clean room parameters intluding specified efficiency for :

s for transportation of the trapping system(s).td<the analytical setup including details
port blanks;

for analysis for example,

spective results.

d equipment cgndition, any damage and compatibility with the utilities and servi
ction.

sual artefacts, record surfaces affected and inspection conditions.

12.4.2 Mhpaterials
— Reco i i i i > i and

for

iny

for

CES

sample general condition.

— Sample homogeneity, surface appearance and edge condition.

14
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Annex A
(informative)

:2017(E)

Example calculation for suitability assessment of one equipment

(existing installation)

A few equipment with a known specific emission rate is introduced in an existing instdllation with
AC[-filtration in the recirculation air.
An[ISO-ACC class N of -4 should be maintained.
Chemical group of interest is: total organic.
Table A.1 — Input data
Symbol Meaning Values Unif
Pm Mass concentration of the make up air 1,0:x 104 g/mp
Qe Equipment specific emission ratea 5,0 x 104 g/unit- s
X Number of equipment 1 unif
- Calcula‘ged air exchange rate achieved by the 0,01 1/5
purge air
n Cal'culated alr_exchange rate achieved by the 0,2 1/5
recirculated air
Ve Volume of air in the cleanroom 250 m3
a Chemical filtration efficiency 0,9 —
a | Itis assumed that no other objects are contributing to the chemicals of interest.
With these parameters, the chemical mass concentration in the cleanroom, pc, can be calculpted using
Formula (A.1):
Z (qe ) X)
Pm Nyt —
P = ) (A1)
Ny + My
>5,0-107*—8& .1 unit
4 g unit - s
150710 —3~0,01—+ 3
m S 250 m
Pe= 1 1 (A.2)
8-:04+—+62—069
S S
_ -5 8
p.=1,58-10 -3 (A.3)

m

Result:

pc=158x10-5g/m3 <1 x 104 g/m3 (limit for ISO ACC class -4)

Since the calculated p. is lower than the reference concentration of ISO ACC class -4 (1 x 10-4 g/m3),
the equipment is suitable for being installed and operated in the cleanroom/controlled zone with its
given operating parameters.

NO

TE1 Mode of operation in the suitability measurement and the foreseen use need to match.

© IS0 2017 - All rights reserved
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NOTE 2  This assessment is only valid if the temperature during sampling for the specific emission rate has
been equal to or higher than the temperature of the cleanroom/controlled zone installation.
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