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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 techni

cal

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 wo
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters
electrotechnical standardization.

The procqdures used to develop this document and those intended for its further maintenance
described|in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed-for
different {ypes of ISO document should be noted. This document was drafted in accordance lwith
editorial rjules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO drawg attention to the possibility that the implementation of this document mdy involve the
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hre
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of (a) patgnt(s). ISO takes no position concerning the evidence, validity or applicability of any claimed

patent rights in respect thereof. As of the date of publication of this document,"ISO had not receiy
notice of (p) patent(s) which may be required to implement this document. However, implementers
cautioned|that this may not represent the latest information, which may,be-ebtained from the pat
database gvailable at www.iso.org/patents. ISO shall not be held respongible for identifying any orj
such patent rights.

Any trade|name used in this document is information given for th€ convenience of users and does
constitutq an endorsement.

For an eyplanation of the voluntary nature of standards,“the meaning of ISO specific terms 3
expressiofs related to conformity assessment, as well“as information about ISO's adherence
the World Trade Organization (WTO) principles .irv;the Technical Barriers to Trade (TBT),
www.iso.¢rg/iso/foreword.html.

This document was prepared by Technical CGommittee ISO/TC 146, Air quality, Subcommittee S(
Indoor air,

Alist of al| parts in the ISO 16000 series can be found on the ISO website.

Any feedbpck or questions on this,decument should be directed to the user’s national standards body.

complete |isting of these bodies-can’'be found at www.iso.org/members.html.
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Introduction

:2023(E)

There is an increased interest in the development of air cleaners removing gaseous pollutants. Such air
cleaners are also called air purifiers. They have been marketed for reducing concentrations of gaseous
pollutants using different removal principles including among others physical and physicochemical
sorption or oxidation (mineralization).

The performance of gas phase air cleaners can be evaluated by their removal efficiency defined by the
ratio of concentration of pollutants downstream and upstream an air cleaner in the case of single pass

eff

ciency. Removal efficiency can alsa be obtained by determining the change of concentration in a
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m where an air cleaner is in operation. Removal efficiency is consequently used to caley
delivery rate i.e. the equivalent airflow delivered by an air cleaner that does not contain
t were removed by an air cleaner (unpolluted air).

b removal efficiency is usually determined using a single pollutant or a mixture of uj
lutants thus not capturing the entire spectrum of pollutants present. Far this purpos
essment of air quality made by human subjects can be made. The ratings-of air quality as
people are not normally used (seldom) to assess the removal efficieney of air cleaners
ed on them, ventilation requirements prescribed by standards in many parts of the world
ermined. Because measurements of chemical compounds will seldom capture all polly
fause no models exist to describe how they will be perceived by building occupants, exar
ect of the air quality of an air cleaner as perceived by humans [so-called perceived air qua
ms relevant and should be considered as a supplementapymethod to chemical measurem

bre are different methods used to determine PAQ. The two most frequently used are the as
bdour intensity of the air and acceptability of air.quality; the latter can be used to dets
centage of dissatisfied people. The measureménts are made by human subjects (senso

1 untrained subjects (so-called untrained pauels) can be used.
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torically, when ventilation requirements‘were determined in the 1930s by Yaglou and his d
bur intensity was used to determine’PAQ based on which ventilation requirements were
rlou’s results were subsequently-used in standards and handbooks in many parts of the

colleagues, the ratings of.acceptability were used to describe PAQ and ventilation req
scribed in the standards iwere subsequently revised.

hsidering the above(there is a need for a standard to assess the performance of gas
hners based on sen'sory ratings of air quality so that it can be compatible with the current ¥
ndards. This doedment describes a test method that can be used to evaluate the perform
hners that primarily remove gaseous pollutants from the air based on the ratings of PAQ.
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INTERNATIONAL STANDARD ISO 16000-44

:2023(E)

Indoor air —

Part 44

Test method for measuring perceived indoor air quality for
use in testing the performance of gas phase air cleaners

1 | Scope

Thjs document specifies a laboratory test method for measuring perceived air quality usi
sulbjects that can be used for assessing the performance of air cleaners removingigas-phase
The method describes the performance of gas-phase air cleaners with respectjto removal of
thdt can be sensed by human subjects.

The method has a reference to sensory tests specified in ISO 16000-28:-

Ain cleaners removing particles and aerosols (mechanical or (electronic filters) can alg
pollutants responsible for sensory response. The method desetibed in this document does n
tedting of these air cleaners.

2 | Normative references

The following documents are referred to in theltext in such a way that some or all of the
comstitutes requirements of this document. For dated references, only the edition cited aj
unflated references, the latest edition of the referenced document (including any amendment

ISO 16000-3, Indoor air — Part 3: Determination of formaldehyde and other carbonyl compound
andl test chamber air — Active sampling method

ISQ 16000-6, Indoor air — Part'6; Determination of organic compounds (VVOC, VOC, SVOC) in
test chamber air by active sampling on sorbent tubes, thermal desorption and gas chromatogr
MS|lor MS FID

IS 16000-9, Indoor Gis— Part 9: Determination of the emission of volatile organic compo|
bullding products aad\furnishing — Emission test chamber method

ISQ 16000-11, Mdoor air — Part 11: Determination of the emission of volatile organic compd
bullding products and furnishing — Sampling, storage of samples and preparation of test specim

ISO 16000-28, Indoor air — Part 28: Determination of odour emissions from building products
chqmbers

g human
ollutants.
pollutants

0 remove
t apply to

ir content
pplies. For
5) applies.

s in indoor

ndoor and
iphy using

unds from
unds from

ens

using test

[SO 16017-1, Indoor, ambient and workplace air — Sampling and analysis of volatile organic compounds by

sorbent tube/thermal desorption/capillary gas chromatography — Part 1: Pumped sampling

3 Terms and definitions

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

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

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

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

© IS0 2023 - All rights reserved
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31
acceptability
parameter used to describe indoor air quality as it is perceived by people

Note 1 to entry: Acceptability describes overall perception of the quality of air indoors taking into account
intensity and hedonic character.

Note 2 to entry: Acceptability can be assessed with the dichotomous or continuous visual-analogue scale; the
latter is frequently used. The end points are clearly acceptable and clearly unacceptable.

3.2
air cleandr
apparatug that reduces concentration of indoor pollutants using active or passive method

Note 1 to eptry: An air cleaner in this document is understood as an electrically-powered device thatis/basically
built of components having the ability to capture gas-phase pollutants and a fan drawing the air thxough it.

Note 2 to ehtry: An air cleaner is the device that can be installed either in a room or in a ducgt,.ob both.

3.3
odour intensity
parameterl used to describe the intensity of odour caused by indoor pollutants as it is perceived|by
people
Note 1 to [entry: Odour intensity is assessed using a continuous scalé€ having end points “no odour” @nd

» o« » o«

“overpowefing odour” and four intermediate equally distanced levels: “slight odour”, “moderate odour”, “strpng
odour” and “very strong odour”.

Note 2 to gntry: Odour intensity can also be measured using other methods than described in Note 1 to enfry.
ISO 16000428 provides a method using the perceived intensity'with the unit pi. The method presented in Nofe 1
to entry anjd pi method are well correlated.

3.4
panel
group of people (assessors or subjects) performing sensory evaluation of air quality (3.6)

3.5
panel member
member of a panel (3.4) performingsensory evaluation of air quality (3.6)

3.6
perceived air quality
parametey used to describi€the quality of indoor air as perceived by people and evaluated in termg of
either accéptability (3.X) or odour intensity (3.3), or both

4 Princgiple

The aim of this document is to describe the method for measuring the perceived air quality indoors when
gas-phase air cleaner(s) 1s(are) in operation. The perceived air quality 1s determined using subjective
evaluations of either acceptability or odour intensity, or both. The air assessed by a panel is presented
via a sniffing device (a funnel). The perceived air quality is used to determine the removal efficiency of
an air cleaner(s). If the equivalent measurement accuracy can be guaranteed, the alternative method
can be used where panel members directly enter the test chamber to perform sensory evaluations.
Follow the method specified in Annex C.

The assessments are made in a test chamber having a general room volume size. The test method
consists of two steps:

a) asensory test without air cleaner(s), and

b) asensory test with an air cleaner(s).

2 © IS0 2023 - All rights reserved
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Before performing a sensory test using the described method, it must be documented that no
compounds are present in the air that are toxic, carcinogenic or harmful to people performing sensory
evaluations at the inhalation doses (concentration and exposure time) received during testing. Fulfilling
this requirement will comply with general requirements set by the ethical committees worldwide.

5

Apparatus, materials and sensory panel

5.1 Test chamber. A space large enough to room air cleaner, pollution sources and people -
volunteer(s) staying inside for the purpose of emitting pollutants (a source of human bioeffluents) (see

Fig
cha

Tes
hu

Th
ins

ure 1) should be used as a test chamber. The room shall guarantee the same conditions
imber specified in ISO 16000-9.

t room shall have a suitable environmental control system to maintain a constant tempet
midity, and provide ventilation with outdoor (unpolluted) air.

e room shall be kept clean and be characterized as low-polluting, i.e. thexemissions of
ide the room should be kept as low as possible to ensure proper background reference. Th

capacity of the test chamber for gaseous pollutants through e.g. adsorption should be suffic

no

Th

to compete with an air cleaner being tested.

b test chamber shall be equipped with a fan ensuring that thejair is well mixed within

volume thus complying with relevant specifications and requirements of ISO 16000-9. The

the
tern
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ature and

pollutants
e removal
iently low

the entire
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pir supply

1

’

9

¢/

710]

a) Test room for a standalone air cleaner

1

=
L
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air shall be documented. No air shall be allowed to cinculate from the air exhaust to
minals.
—|\: :‘: —|‘: :‘:
|; / |; /
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b) Test room for a duct air cleaner

—|‘: :‘: 1
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O
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c) Test room for a duct air cleaner (single-pass condition)
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ons

Key
1 testchamber 7  tubeor duct
2 clean and temperature/humidity conditioned air8 sniffingdevice,complyingwithrelevantspecificati
supply inlet and requirements of ISO 16000-28
3 exhaust outlet 9 front/anterior space in which human panel enter
4  emission source 10 doors where panel enters
5 anair cleaner 11 inductair cleaner
6  mixing fan
Figure 1 — Schematic diagram of a test room
5.2 Anterior space. Front/anterior space in which human panel enter shall guarantee the sa
temperatyre, relative humidity and background concentration conditions as the test chamber.

me

5.3 Temperature and humidity. Temperature in the chamber shall be maintained at 23 °C (x1 C).

Relative h

5.4 Air
monitor t
installed

Lmidity in the chamber shall be maintained at 50 % (10 %).

flow meter shall be installed at the inlet or the outlet of the test chamber to measure 4nd

he air flow rate to or air exchange rate in the test chambelr Air flow meter should also
0 measure the air flow rate from sniffing device. Air flow-rate shall be regularly recorded.

5.5 Oddur emission source(s) shall be building material(s) erproduct(s), permeation tube(s), and

human vo
in the tes
desirable

5.6 Air
in-duct ai
testing un

unteer(s) that steadily and constantly emit gaseous’pollutants. They shall be placed/instal

be

or
led

chamber. Odour emission source(s) that result-at least in the moderate odour intensity is

inder the Step 1 test condition specified in 8::2.

cleaner. A stand-alone air cleaner shall be placed and operated in the test chamber. The
 cleaners shall be installed in the duct with fan and then placed in the test chamber. When

der single-pass conditions, the sniffing device should be installed in the duct after pass

through the in-duct air cleaner.

5.7 Air
chamber {
air is samj

ng

sampling devices. Sampling devices used to sample the inlet and outlet air of the tlest

hall comply with the-spetifications of ISO 16000-3 and ISO 16000-6, respectively. When
bled from the inlet,it;shall be ensured that the supply air flow rate remains constant.

the

5.8 Anadllytical instrument. For determination of carbonyl compounds and volatile organic
s (VOCs), ayhigh-performance liquid chromatograph (HPLC) and/or a gas chromatogrgph
be used‘@s specified in ISO 16000-3, ISO 16000-6, and ISO 16017-1. Alternative devices wjith
an equal dr betterdccuracy can be used.

compoungd
(GC) shall

5.9 Sen

EOrY pnnpl The p;mp] selection shall rnmply with the cppr‘ifir‘m'innc of ISO 16000-28

6 Test conditions

6.1 General

These test conditions apply at atmospheric pressure conditions. Temperature, relative humidity,
background pollution levels, and air flows apply both for the test and anterior space.

© IS0 2023 - All rights reserved
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6.2 Temperature and relative humidity

The temperature in the test chamber should be set to 23 °C (x1 °C), and relative humidity to 50 %
(210 %) when the tests are carried out. The actual temperature and humidity during any test shall be
monitored and recorded and included in the test report. The measurements shall follow the protocol
described in ISO 16000-9.

For air cleaners that have applications under specific climatic conditions varying significantly from the
indicated set points, alternative temperature and air humidity conditions may be used, preferably as
specified in ISO 554. These alternative conditions shall be monitored and recorded and included in the

testreport

repo
Wlen it is important to examine whether the performance of an air cleaner depends on the

lev
rel

6.3
Th

els of air temperature and relative humidity, the tests shall be extended to other temper3
htive humidities than those indicated in this subclause.

Supply air quality and background concentration

e background concentration of pollutants in the air supplied to the test chamber shall be as

to
ad

be|determined prior to the tests. It is recommended that the total)VOC concentration in the
is Jower than 20 ug/m3, while the concentration of each carbenyl compound and VOC lower {
m3|as specified in ISO 16000-9. Water used for humidification-shall be purified and shall not

VO

6.4

Th
to

Sp§
pel
als
req

Th
an
be

nterfere with the testing procedure. The same requirement applies:te-the background leve
itional pollution sources) in the test chamber. The levels carbonyland VOCs in the backgr

s that can affect the testing procedure.

. Air change rate

e air change rate should be kept constant at two levels of 0,50/h (x0,03/h) or 2,0/h (x0,12/
Control odour concentration level in test ehamber. The air change rate shall be regularly ¢
pcified in ISO 16000-9. Airflow meter shall be installed at the inlet or the outlet of the test c
form measurements of the air flow rate or air change rate in the test chamber. Airflow me
p be installed to measure the air-flow rate from sniffing device. Airflow rate shall be mon
orded regularly.

e airflow rate at the sniffing device presenting the air to a panel member in anterio1
| extracted from the spacé where air cleaner is tested shall be between 0,6 1/s to 1 1
constant for the duration of each test session as specified in ISO 16000-28. The air flo

changing
tures and

low as not
el (with no
pund shall
test room
han 2 pg/
to contain

h) in order
hecked as
hamber to
ter should
tored and

chamber
s; it shall
v shall be

reg
co

ularly measured dnd reported. The system delivering the air for sensory assessments shall not be
taminated. An_éxample of air flow condition is given in Annex B.

d the flow
monitored

When the capped sniffing device is uncapped, the pressure in the test chamber can change an
ratie will also'change. Airflow rate from test chamber outlet and from niffing device shall be
angl recorded regularly.

6.3 “Panel members

The panel selection and assessment procedure of the acceptability and perceived intensity test shall
comply with the specifications of ISO 16000-28. A minimum panel size is 15 untrained members as
specified in ISO 16000-28. A panel of 25 members is needed to achieve the 90 % confidence interval,
and to achieve the 95 % confidence interval, a panel of 30 to 40 members is needed.

6.6 Anterior space condition

Anterior chamber should be ventilated to keep the background concentration low enough not
to interfere with the test. The temperature and relative humidity should be the same as in the test
chamber. The changes in temperature and humidity during the test period should be monitored and
recorded.

© IS0 2023 - All rights reserved
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7 Preparation

7.1 Preparation of the odour emission source(s)

The building materials, products and human volunteers shall be used as odour emission sources.
Multiple permeation tubes can also be used as an alternative method to create odour emission sources.

The building material(s) used as the odour emission source(s) shall be typical materials and building

products for indoor use; the emission should be constant.

Human vq
testand b

Carbonyl
measuren|

7.2 Pre

The type ¢
duct air cl

The airflo
change ra

The test o

likely typical (recommended) and either the lowest (night mode)-or the highest (boost); it is advised

examine 4
the airfloy
during the

8 Test
8.1 Tes

8.1.1 G

Prior to td
shall be d
chamber 3
VOC concsg

The test o

1 L) 1 1 1 - - 1 1.1 - - Al -
TUIITEET (5) USEU a5 UIE UUUUT CIHITISSIOIT SUUTTES SITUUIT CIISUT € COITSTAIIC CIITSSTOIT UUTIIg
ptween tests.

compounds and VOCs from odour emission sources shall be documented by performing
lents described in ISO 16000-3, ISO 16000-6 and ISO 16000-9.

paration of air cleaner(s)

aner(s) can be examined.

w of air supplied by air cleaner shall be specified. It should be éxpressed as an equivalent
e in relation to the test chamber volume.

f air cleaner shall be conducted under at least two airflow rates through the air cleaner, m

Il three airflows. The equivalent air change rate described above should not exceed 10 tin
v rate of the test chamber. The equivalent air*flow rate of air cleaner (s) shall be checl
test.

method
t chamber method

pneral

sting, the test chamber shall be ventilated for one day. Then the background pollution ley
etermined. The air'ffom the test chamber shall be sampled via tube or duct between the t
nd the anterior-$pace (see Figure 1), or directly in the test chamber. Carbonyl compounds 4§
ntrations shallNse measured as described in ISO 16000-3 and ISO 16000-6.

F an air cleaner shall commence afterwards and shall be carried out in the following order.

812 S

p’1: Measuring the perceived air quality without operating air cleaner(s)

f operating mode of air cleaner shall be determined before the test. The free-standing and|i

the

the

air

pst
to
nes
ted

els
st
nd

Before the measurements, the test chamber with or without odour emission source(s) shall be ventilated
for at least three times the nominal time constant, which is a time scale defined by test chamber volume
and ventilation air flow rate; this is done to ensure that steady-state condition is obtained.

NOTE Nominal time constant corresponds to 2 h for 0,5/h air change rate condition, and 0,5 h for 2,0/h air
change rate condition.

Under the condition of evaluation via sniffing device in the anterior chamber, sniffing device shall be
capped until the panel member is ready to assess.

The panel member shall enter the front/anterior space one by one and assess quality of air presented
via sniffing device immediately upon arriving at the measuring point where sniffing device is located.
The measurement shall be made after taking one sniff of the air. Only one measurement shall be made at

© IS0 2023 - All rights reserved
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a time, either acceptability or perceived odour intensity, the order of measurements shall be balanced.
If one sniff is not enough, the panel member shall leave anterior space and re-enter after 3 min to repeat
the measurement.

The measurements shall be recorded by a pen on a paper questionnaire or on a tablet with the digital
questionnaire. Then, the panel member leaves the anterior chamber. For the same panel member there
shall be 3 min between assessments.

The panel members shall make assessments four times, twice for acceptability and twice for perceived
odour intensity.

Pa
sh

8.1

Be
lea

rallel to the sensory measurements, carbonyl compounds and VOC concentrations in tes
uld be measured as described in ISO 16000-3, ISO 16000-6 and ISO 16000-9.

.3 Step 2: Measuring the perceived air quality with operating air cleaner(s)

fore the measurements, the test chamber with air cleaner(s) in operation.shall be ventil
st three times the nominal time constant, which is a time scale defined ly,test chamber v

ventilation air flow rate; this is done to ensure that steady-state condition'is obtained.

Op
ch{

Th
apj

8.1

8.1
Pel

8.1

Ac
be
lifd

Th
Hcl
on

Th
the

eration of the air cleaner (s) may change the temperature and huinidity in the test chamb
inges in temperature and humidity during the test period should\be monitored.

e assessment procedure of perceived air quality is the sdme as that described in 8.1.2.
blies to measurements of carbonyl compounds and VOCs?

.4 Determination of perceived air quality

4.1 General

ceived air quality is assessed by determining acceptability of air quality and its odour int¢

4.2  Acceptability

feptability of air quality is asséssed using continuous scale (Figure 2). To create the contg
assessed in the following-Context. “Imagine you are exposed to this air environment in
. How do you assess this-air' quality?”

b acceptability of the-air quality by indicating a position along the line between the end
parly unacceptable® to +1 “clearly acceptable”. The numbers are not shown to panel membs
y used for codingof their votes.

assesshent marking (see Figure 2).

L chamber

hted for at
blume and

er and the

The same

nsity.

xt, it shall
your daily

points -1
rs and are

b score is-determined by imposing a scale in steps of 0,05 on the line and reading the value next to
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Key
a clearly
b justac

8.1.4.3

Perceived
labels des

— O0:no
— 1:slig
2: mo
3:str
— 4:ver
— 5:ove

The numb

The panel

acceptable c justunacceptable
ceptable d clearly unacceptable

Figure 2 — Acceptability scale

Perceived odour intensity

odour intensity is assessed using continuous category scale/(see Figure 3) marked with
Cribing intensity of the perception:

bdour,

ht odour,

lerate odour,

ng odour,

y strong odour,

rpowering odour.

ers are not shown to panel' members and are used only to record their votes.

members evaluate therodour intensity by indicating a position along the line between the ¢

points 0 “ho odour” to 5 “ovetpowering odour”; the vote can be made anywhere on the scale.

The odout
value nexf

intensity score)is determined by imposing a scale in steps of 0,1 on the line and reading
to the assessment marking.

nd

Lhe
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Performance of air cleaner-is evaluated relative score ratio from the results obtained in §
thqgse in Step 2.

1(Q Test repart
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a)

b)

©lI
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"
no odour d strong odour

slight odour e very strong odour
moderate odour f  overpowering odour

Figure 3 — Perceived odour intensity with category scale

hparative scale defined by ISO 16000-28 is determined bj/comparing the intensity of the s3
erence intensities of the reference substance (acetone) and.is-assessed using trained panel.

.5 Instructions

or to the measurements, the panel membereceives short instruction on measurements

Efficiency

brage acceptability score andiaverage perceived odour intensity score are determined by d
fFhmetic mean, standard deviation and 95 % confidence interval.

b test report shall include at least the following information:

test laboratory:

TJ name and address of the test [aboratory;
2) name of the responsible person;

test chamber and material description:

1) specifications of test chamber;

2) air change rate;

:2023(E)

TE Odour intensity can be measured using different sCales. Perceived intensity (unit pi) using a

mple with

and shall

alculating

tep 1 and

3) specifications of air cleaning products (e.g. type and performance of air purifier, equivalent air

change rate);
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4) type of building material used as odour emission source (and brand name, if appropriate),
sample selection process (e.g. random), and product history (date of production, batch number,
date of arrival at the test laboratory, date and time of unpacking, date and time of preparation
of test specimen, etc.);

5) human volunteer used as bio-effluent emission source;
c) information about panel leader, panel size;

d) testresults:

1) agceptability;

i)l arithmetic mean of the acceptability assessments;

ii) uncertainty (confidence interval);

2) perceived odour intensity;

i)l arithmetic mean of the perceived odour intensity assessments;
ii) uncertainty (confidence interval);

e) testconditions:

1) tgst chamber conditions (e.g. temperature, relative humidity, air change rate, carbohyl
compounds and VOCs concentrations);

2) sé¢nsory test procedures;
f) qualitly control/quality assurance (details are as spegified in Annex A):
1) background concentration of carbonyl compounds and VOCs;
2) npimber of measurements;
3) agcuracy of temperature, relativethumidity and air change rate;
g) the International Standard used (i.e*1SO 16000-44:202X);
h) the mpthod used (if the standapd includes several);
i) any deviations from the procedure;
j) any uhusual features observed;

k) the dqte of thetest.

10 © IS0 2023 - All rights reserved
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Annex A
(informative)

System for quality assurance and quality control

A.

Teq
ass
an
as

des

pre
in

A.

Genreral

ting for evaluating the perceived air quality shall be conducted within the framework o
urance project plan (QAPP). The QAPP shall contain a project description, data quality
I acceptance criteria, quality assurance and quality control (QA/QC) approaghes and
well as QA/QC audits. In particular, air sampling and analytical methods.to) determine|
cribed in ISO 16000-6 and ISO 16017-1. Sampling, transport and storage of materials to be
paration of test specimens are specified in ISO 16000-11. The QA/QC procedures shall be
hccordance with the requirements of ISO 16000-3, ISO 16000-6, ISO 6000-11 and ISO 160

D

Project description

A Brief description shall include what materials are to be/tested, how the testing is to be

an
ne

A.

Th
reg

a)
b)
‘)
d)
e)
f)

g)

1 who is responsible for various project activities. The.project experimental design shall c
fessary information for this portion of the QAPP.

B QA/QC approaches and activities

b types of QA/QC activity that can be specified in the QAPP include establishment of a

sample log to record receipt, sterage, and disposal of materials;

GC standards preparation log to document preparation of all organic compound substan
permeation tube log teTecord mass loss data for all permeation tubes;

calibration logs to-centain environmental systems calibration data;

instrument maintenance logs to document maintenance and repairs of all equipment;

materialsitesting logs in which to record all pertinent information for each test, includi
details;sample identification (ID) number and GC run ID number;

setbent tube clean-up and desorption log, detailing thermal clean-up and QC validation

tubes and solvent extraction log;

ords or notebooks to ensure proper operation of equipment and recording of data, such ay:

[ a quality
objectives
activities,
VOCs are
fested and
ronducted
17-1.

ronducted
pntain the

system of

Fes;

Ing sample

of sorbent

h)
)

separate electronic log to document location and content of electronically stored data;

manuals governing operation of all equipment used by the project.

QC activities are carried out by project staff in a routine, consistent manner to provide necessary
feedback in operation of all measurement systems. Such activities can include:

a)
b)

<)

routine maintenance and calibration of systems;
daily recording of GC calibration accuracy and precision (i.e. control charting);

timely monitoring of the percentage recovery of the internal standard that was ad
samples;

© IS0 2023 - All rights reserved
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d) collection and analysis of duplicate samples;
e) QC checking of organic collection sorbent tubes;

f) periodic analysis of audit gases supplied by an independent source.

A.4 QA/QC audits

Finally, the QA/QC programme shall include periodic audits by QA personnel to evaluate compliance
with QAPP protocols.
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Annex B
(informative)

Examples of Test conditions for test chamber and air purifier

B.t—Mimimunr testchrambersize

Mihimum test chamber volume and maximum air flow rate of air purifier that satisfies theéyrequirements
degcribed in Clause 6 are specified in Table B.1.

Table B.1 — Minimum test chamber size

Air flow rate from | Air change rate of Minimum test Maximum air flow
sniffing device the test chamber | chamber volume? /rate of air purifier?

1/s h-1 m3 m3/h
0,6 0,5 4,3 21,6
1,0 0,5 7,2 36,0

a  Conditions for the air flow rate from sniffing device anid air change rate of test chamber to be

identical.

b 10 times the air changer rate of the test chambers

B.2 Possible conditions for test chamber size and air purifier performange

Other possible conditions for test chamber-size and maximum air flow rate of air purifier that satisfies
thg requirements described in Clause 6 arespecified in Table B.2.

Table B.2 — Possible conditions for test chamber size and air purifier performance

Air flow rate from3{~Air change rate of Test chamber Maximum air flow
sniffing device the test chamber volume rate of air purifier @
1/s h-1 m3 m3/h
0,6 2,0 4,3 86,4
1,0 2,0 7,2 144,0
0,6 to 1,0 0,5 24,0 120,0
0,6t01,0 2,0 24,0 480,0
& 10 times the air changer rate of the test chamber.

©1S0 2023 - All rights reserved 13
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