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Forew

ord

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 procqdures used to develop this document and those intended for its further maintenance.sre

described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed.for the

different ffypes of ISO documents should be noted. This document was drafted in accordance|with the

editorial rjules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention [is drawn to the possibility that some of the elements of this document may_ be’ the subject of

patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Detailg of

any patenf rights identified during the development of the document will be in the\Introduction andl/or

on the ISQ list of patent declarations received (see www.iso.org/patents).

Any trade|name used in this document is information given for the convehience of users and does hot

constitutd an endorsement.

For an explanation on the meaning of ISO specific terms and{éxpressions related to conformlity

assessmeit, as well as information about ISO’s adherence to the W-TO principles in the Technical Barriers

to Trade ('BT) see the following URL: Foreword - Supplementary information

The comnjittee responsible for this document is ISO/TC 146, Air quality, Subcommittee SC 6, Indoor dir.

ISO 1600( consists of the following parts, under the general title Indoor air:

— Part 1} General aspects of sampling strategy

— Part 24 Sampling strategy for formaldehyde

— Part 3: Determination of formaldehyde and other carbonyl compounds in indoor air and test champer
air —|Active sampling method

— Part 4: Determination of formaldehyde — Diffusive sampling method

— Part §: Sampling strategyfor volatile organic compounds (VOCs)

— Part §: Determination’of volatile organic compounds in indoor and test chamber air by active sampling
on Tenax TA® serbent, thermal desorption and gas chromatography using MS or MS-FID

— Part 74 Sampling strategy for determination of airborne asbestos fibre concentrations

— Part §: Determination of local mean ages of air in buildings for characterizing ventilation condition§

furnis

furnis

furnis

hing — Emission test chamber method

hing — Emission test cell method

hing — Sampling, storage of samples and preparation of test specimens

(PCDDs), polychlorinated dibenzofurans (PCDFs) and polycyclic aromatic hydrocarbons (PAHs)

© ISO 2014 - All rights reser

Part 9: Determination of the emission of volatile organic compounds from building products and
Part 10: Determination of the emission of volatile organic compounds from building products and
Part 11: Determination of the emission of volatile organic compounds from building products and

Part 12: Sampling strategy for polychlorinated biphenyls (PCBs), polychlorinated dibenzo-p-dioxins
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— Part 13: Determination of total (gas and particle-phase) polychlorinated dioxin-like biphenyls (PCBs)
and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDDs/PCDFs) — Collection on sorbent-backed

filters

— Part 14: Determination of total (gas and particle-phase) polychlorinated dioxin-like biphenyls (PCBs)
and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDDs/PCDFs) — Extraction, clean-up and

Th

analysis by high-resolution gas chromatography and mass spectrometry
Part 15: Sampling strategy for nitrogen dioxide (NO»)

Part 16: Detection and enumeration of moulds — Sampling by filtration

Part 17: Detection and enumeration of moulds — Culture-based method

Part 18: Detection and enumeration of moulds — Sampling by impaction

Part 19: Sampling strategy for moulds

Part 20: Detection and enumeration of moulds — Determination of total spore count
Part 21: Detection and enumeration of moulds — Sampling from matérials

Part 23: Performance test for evaluating the reduction of formaldehyde concentrations K
building materials

Part 24: Performance test for evaluating the reduction’ of volatile organic compouf
formaldehyde) concentrations by sorptive building materials

Part 25: Determination of the emission of semi-vélatile organic compounds by building p
Micro-chamber method

Part 26: Sampling strategy for carbon dioxide’ (CO>)
Part 28: Determination of odour emissions from building products using test chambers

Part 27: Determination of settledfibrous dust on surfaces by SEM (scanning electron microscd
method)

Part 29: Test methods forVOC detectors
Part 30: Sensory testingof indoor air

Part 31: Measurement of flame retardants and plasticizers based on organophosphorus com
Phosphoric acid ester

Part 32: Investigation of buildings for pollutants and other injurious factors — Inspections

e following parts are under preparation:

)y sorptive

nd (except

roducts —

py) (direct

pounds —

Part 33: Determination of phthalates with gas chromatography/mass spectrometry (GC/MS]

Part 34: Strategies for the measurement of airborne particles (PM 2,5 fraction)

Part 35: Measurement of polybrominated diphenylether, hexabromocyclododecane and

hexabromobenzene

— Part 36: Test method for the reduction rate of airborne bacteria by air purifiers using a test chamber

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=2594df560c7e6d34ca18f6a41dfa2a2b

ISO 16000-30:2014(E)

Introduction

Buildings are constructed airtight for reasons of energy saving and efficiency. The natural ventilation
by infiltration and windows in airtight buildings does not ensure a sufficient air exchange for the well-
being of the occupants and to remove moisture. Indoor odours are more frequently becoming a cause for
user complaints. The sources of odours are mainly found inside, but odours also can be brought in from
outside the building. These include construction products, materials for interior design, and furnishing
including their emission and decomposition products, technical equipment, structural damage, animals,
and the occupants themselves In closed rooms, persistent odours, the existence of which occupants

t bl o o oot cidarad ohi ticoanall sz i 1% d rocan lasd +o o A 1:
Canno CO ITI'VI, dIrcv lllUOLl] \,Ullolubl \>av § UIJJ\.»\,LIUIIUUI\.» LlAtJUOUlb \avj O\»\\,ll UMUMIO cdlliIcdadau Tt ' da \,l\.,\,lllll. ln

both the well-being and productivity of the occupants.

This part |of ISO 16000 describes the procedure for the determination of indoor odours with,trained
or untrairfed panels. It describes assessment methods and planning, preparation, and execution of fhe
olfactory fests. It also includes criteria and requirements for selection of panel membexs.

The meth¢ds can be applied to sensory evaluation with regard to acceptability, intensity, and hedonjcs.
Olfactory [tests of indoor air can either be conducted on site or in a laboratory. In the latter case, jair
is collecteld from the site and transported to the laboratory in sampling containers. It is necessary to
record th¢ physical conditions in the room during the testing or the sampling of the air, as they ¢an
influence the perception of the odours.

Odour tesfing can be required for hygiene evaluations of indoor air.The evaluation of the reasonability
of an odoyr is an essential part of such an examination.

For the oyerall assessment of the indoor air, it is recommended that chemical tests be carried ouf in
addition tp the sensory tests. This is due to the fact that senséry tests do not provide information abput
possible health hazards. Chemical analyses are not discussed in this part of ISO 16000.

This part pf ISO 16000 is based on VDI 4302-1[12] and VDI 4302-2.[13]

vi © ISO 2014 - All rights reserved
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Indoor air —

Part 30:
Sensory testing of indoor air

1

Th
pa

Scope

s part of ISO 16000 specifies sensory testing and the evaluation of indoor odours” usi
nels. Sensory testing can be performed on site or in laboratories; in the latter case, by mea

sampling containers which were collected from the site.

Th
bu
Th
ro

od
tak
thd

b olfactory testing is appropriate for office and administration buildings; assembly halls, 1
ldings, and other habitable rooms in which the comfort and health of'the occupants is ¢

hg human
ns of air in

esidential
f interest.

b test criteria in this part of ISO 16000 are not applicable to factory buildings and worksho

e into account that there is a possibility that the processes have influenced and changed t
room through the adsorption of odorous compounds.

Semsory odour tests of indoor air can meet a variety of objectives. These include finding the

un
ro

bleasant or objectionable odours, determining the reasonability of odours and the usability
ms, and inspecting the results of renovation werk: When seeking the cause of odours, it

comduct additional laboratory tests on samples ofithe component materials according to ISO

In
the

NO
rog

2

Th
ind
ref]

ISC

ISd
red

IS

he process of locating odour sources by means of olfactory tests, it is necessary to take in
fact that the odour compounds can accumulate on other surfaces, which exacerbates the

TE Arisk assessmentis intended tobe carried out to clarify that no harmful compounds are pr
m. In some countries, an ethics committee can require this.
Normative references
ispensable for itscapplication. For dated references, only the edition cited applies. Fo
554, Standdrd-atmospheres for conditioning and/or testing — Specifications

5496, Sensory analysis — Methodology — Initiation and training of assessors in the det
ognitien of odours

erences, the latest.edition of the referenced document (including any amendments) applie§.

s or other

ms in which odours unavoidably stem from the production processes (kitchens, bakeries|etc.). If an
pur evaluation of such rooms is undertaken without the odour-praeducing processes, it is necessary to

e odour of

rause(s) of
bf affected
is wise to
16000-28.
[0 account
broblem.

bsent in the

e following documents, ;in whole or in part, are normatively referenced in this document and are

Ir undated

bction and

16000-8, Indoor air — Part 8: Determination of local mean ages of air in buildings for chaj

acterizing

ventilation conditions

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

EN

3

13725, Air quality — Determination of odour concentration by dynamic olfactometry

Terms, definitions, symbols, units, and abbreviations

3.1 Terms and definitions

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

© IS0 2014 - All rights reserved
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3.1.1
odour
pleasant or unpleasant smell caused by chemical compounds emitting to indoor air

[SOURCE: ISO 16000-28:2012, 3.1.1, modified]

3.1.2

acceptability

assessment of an odour immission into indoor air, which can be ascertained according to a scale ranging
from “clearly acceptable” to “clearly unacceptable” set by values on a defined evaluation scale

[SOURCE:[ISO 16000-28:2012, 3.1.2]

3.1.3
perceived intensity
parameter to assess odour intensity based on a comparative scale

[SOURCE:[ISO 16000-28:2012, 3.1.3]

314
hedonic tpne
odour effect which can be ascertained according to a scale ranging from “extremely pleasant”| to
“extremely unpleasant”

[SOURCE:|ISO 16000-28:2012, 3.1.4]

3.1.5
panel sel¢ction
procedurq to determine which persons are qualified as paiiel members

[SOURCE:|ISO 16000-28:2012, 3.1.5]

3.1.6
sensory fatigue
form of adaptation in which a decrease in sensitivity occurs

[SOURCE:|ISO 16000-28:2012, 3.1.6; ISQ 5492:2008, 2.7]

3.1.7
sensory adaptation
temporary modification of the:sensitivity of a sense organ due to continued and/or repeated stimulatjon

Note 1 to eptry: Sensory adaption is reversible.
[SOURCE:[ISO 1600028:2012, 3.1.7]

3.1.8
anosmia
lack of sersitivity to some olfactory stimulus due to physiological defects which is not reversible

[SOURCE: ISO 16000-28:2012, 3.1.8]

3.19
sensory odour panel
group of trained or untrained assessors performing the sensory assessment of the odour emission

[SOURCE: ISO 16000-28:2012, 3.1.9]

3.1.10
panel leader
person whose primary duties are to manage panel activities; and recruit, train; and monitor the assessors

[SOURCE: ISO 16000-28:2012, 3.1.10]

2 © ISO 2014 - All rights reserved
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3.1.11
panel member
person who is accepted to assess the odours

[SOURCE: ISO 16000-28:2012, 3.1.11]

3.1.12
untrained panel
panel consisting of members who assess the odour emission without any training on odorous references

[SOURCE: ISO 16000-28:2012, 3.1.12]

3.1.13
trdined panel
panel consisting of members who are trained to judge the intensity of odour emissien

[SQURCE: ISO 16000-28:2012, 3.1.13]

3.1.14
odpur quality
comparative description of an odour with olfactory experience

EXAMPLE “There is a smell” or, “It smells burnt, rotten”, etc.

3.1.15
comparative scale
reference substance/air-mixtures with increasing concentration of the reference substance

Note 1 to entry: The mixtures are assigned to a defined scale by olfactory assessment.

Note 2 to entry: The mixtures are labelled according to the olfactory assessment by the sensory odour panel
mefmber to enable a comparative odour assessment.of the sample air.

3.2 Symbols, units, and abbreviatiens

Symbol Name Unit
I perceived intensity odour intensity unit pi
n

total numbef.of members of the sensory -
odour panel

nyg numberof dissatisfied people -

PI pereéntage of dissatisfied people %

4 | Objectives of odour evaluations and boundary conditions

4.1 General

Before indoor air measurements are carried out, the objective of such measurements shall be clearly
defined and a list of possible objectives is given in the following:

— elucidating the reasons for complaints, optionally with special regard to guide values for indoor air;
— determination of the odour intensity occurring under special conditions;
— identification of odour sources;

— inspection of the success of restoration measures.

© ISO 2014 - All rights reserved 3
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Depending on the objective, different environmental conditions shall be maintained or recorded
before and during measurements. These environmental conditions principally relate to the ventilation
condition, the room temperature, and the relative humidity.

4.2 Clarification of the reasons for complaints from room occupants

In many cases, indoor air analyses are initiated by various types of complaints expressed by the room
occupants. Complaints of this type can range, e.g. from the perception of unknown and frequently
unpleasant odours, to headaches, nausea; or irritation of the nose, throat, or eyes.

For odour i i ' AT i fhati T d.
Afterwards, doors and windows are kept closed for about 8 h (optimally overnight) prior to measunemgnt,
without adlditional sealing measures such as taping over window and door gaps. Measurements'are then
performed (see ISO 16000-6) with the room still closed off. To obtain information on the effectivenpss
of hourly fintensive ventilation, the room is ventilated intensively after measuring by épening doprs
and windpws for 5 min. Doors and windows are reclosed, and after a waiting time.of 1 h, further
measurenjent is performed.

When rogms which are ventilated by mechanical ventilation or air conditioning (VAC) systems are
investigatpd, the system shall be operated according to the building codes or ather normative guidelires;
and the r¢quired ventilation shall be in operation at least for 3 h before<the sampling is started. The
functionirlg of the ventilation system should be recorded or measured {see ISO 16000-8). For ro?s
r
a

operated gccording to specified ventilation instructions (for example;schools and kindergartens whgre
windows have to be opened after specified time periods), one complete and typical operating cycle has
to be carrjed out prior to measurement. If room occupants make ¢omplaints during unusual conditidns,
for clarififation, measurements should also be performed under these conditions. The functionjng
of the verftilation system shall be recorded or measured.fsée ISO 16000-8). The investigated spafes
should pre¢ferably be operated according to the building, cedes or design guidelines, and, especially in
complaint{cases, any deviation shall be the reported. Te;obtain representative indoor air measuremeits,
it is essenfial to perform the measurement under the' climate conditions under which the room bejng
investigatpd is usually used.

4.3 Determination of odour intensity occurring under special conditions

In some cpses, it can also be of interest to obtain information on the odour intensity under spegial
conditiong§. Such special conditions_can occur, firstly, if a room is used under unfavourable climatic
conditiong, for example, at temperatures or relative humidity outside the comfort region without the
room occypants being able to-dlter this.

NOTE The conditions for’thermal comfort of temperate climate are described in ISO 7730. In the cas¢ of
extreme climatic conditiens,I1SO 7243 or ISO 7933 are available.

Secondly, fhe emissign of odours from sources which emit temporarily, for example, when a solvent is
used, can plso besah unusual situation of this type.

4.4 Identification of sources

If unusual odour intensities occur, it is of interest to identify the source. The potential sources, such as
building materials, interior furnishings, office materials, or cleaning agents often have typical emissions
reflected in the indoor air. Therefore, it is important to know the emission characteristics of materials
and products.

4.5 Checking the success of remedial activities

Measurements are made before and after completion of remedial activities. The indoor air conditions
shall be selected here to ensure comparability with the initial measurements. Attention shall be paid
as to whether new substances have been introduced into the interior as a result of the remediation
measures chosen.

4 © ISO 2014 - All rights reserved
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5 Principle

The principle of this part of ISO 16000 is to measure the odour in buildings using a sensory panel.
Different test methods or combinations of test methods are described which differ in the questions
presented to the sensory odour panel. The main odour test methods are the acceptability and the
perceived intensity. It depends on the measurement task whether the acceptability, perceived intensity,
or both characteristics can be determined.

Depending on the measurement task, the determination of the hedonic tone can be used as a
complementary method of these assessments.

6 | Basic principle of the evaluation of indoor air

6.1 Evaluation method selection

The purpose of odour evaluation of indoor air determines the selection among-the methods|described
in lause 7. A sensory olfactory examination should be carried out either on'‘the basis of accegtability or
intensity.

It if recommended to conduct an evaluation of the acceptability, if
— | itis to be determined, whether an odour meets the “requiréments” in terms of a building|code,
— | the influence of the odour on comfort is to be determined,

— | the quality of the air is to be determined,

— | aprediction of the percentage of dissatisfied users is to be made,

— | an examination for the certification of the\building is to be carried out, and
— | an examination is required due to corplaints.

It if recommended to conduct an evaluation of the intensity, if

— | itistobe determined, whetheran odouris “reasonable” in terms of the building code (in combination
with hedonics),

— | the strength of the pdour is to be determined,
— | the quality of theiair is to be determined, and
— | an examindtion for the certification of the building is to be carried out.

The intensity/evaluation should be carried out preferably by the intensity method with a comparative
scdle (perceived intensity). If the intensity is determined according to the categorising method, then a
callibration of the panel’s sense of smell should be carried out to establish a uniform odour reference.

The evaluation of the hedonics indicates whether the odour is considered pleasant or unpleasant. It is
wise to combine this assessment with an intensity evaluation (see 6.2).

6.2 Combination of evaluation methods

Evaluation methods with trained and untrained panel members are not combinable due to knowledge
obtained from psychology of perception. A small group of trained panel members is possible for
acceptance determination (use of the same group as for intensity evaluation) if, in addition to the
intensity evaluation, the acceptance of the air to be evaluated shall also be evaluated in order to obtain
further information. The acceptance determination and the determination of perceived intensity have
to be carried out independent from each other.

© IS0 2014 - All rights reserved 5
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The acceptance method can be combined with an intensity assessment according to the category method
if untrained panel members are used. In this case, it has to be considered that this intensity assessment
is dependent on the context and subject to high uncertainties in case of comparisons between different
examinations.

The intensity determination with trained panellists should be supplemented by a hedonic evaluation if
the reasonableness shall be determined. Further combinations are possible.

The use of different test methods is affected by separate test cycles, i.e. for example the intensity
evaluation is not started until the acceptance evaluation has been carried out by all panellists.

NOTE Indoor air can be modified by frequent entering of the room and the air change caused thereby. Whiere
appropriatp, a room air sampling and an odour measurement in a laboratory can be considered.

6.3 Ways of testing

Odour tesfing can be performed by means of two ways of testing, which includes
— direcf odour testing on site, and

— air sampling and odour tests in a laboratory.

The odoutf examination is carried out in terms of an individual evaluatiofof the room by a single pajnel
member Who carries out the evaluation immediately after reaching the measurement position|by
inhaling the room air.

During sampling of indoor air, samples are taken at the meastrément positions by means of a suitaple
appliance] The samples are stored in sampling containers; Subsequently, the sampling containgrs
are transported to the odour laboratory where the odour:measurement itself in terms of evaluatjon
by the papel members is carried out later. In order to-glarify the possibility of adaptation, the odgur
measurenjent can be repeated after an appropriate stay (e.g. after 5 min to 10 min) in the room to|be
examined| An examination of the adaptation can be necessary to discover possible masking effects.

6.4 Sel¢ction of the way of testing

Direct, onfsite odour testing involves less technological complexity than sampling. If difficulties arjise
in the evalluation, the test can simply,be repeated. On-site odour testing means an evaluation unddr a
context.

In the cade of sampling, thefe/is a risk of alterations to the sample through transport and stordge,
especially| in the case ofchigh temperatures during transport due to exposure to direct sunlight,
or through insufficient.preparation of the sampling containers or storage over longer periods (see
Reference|[6] for speeifications).

Air sampling andJaboratory testing are preferable, if

— therefis-a risk of an influence regarding on-site evaluations through disruptive ambient ConditiTns
(e.g. nleise, garish light);

— the odour of the air could be influenced by the panel members themselves (e.g. small room volume),
— visual recognition of possible sources is not desired,

— no space is available on site for the regeneration of panel’s sense of smell,

— getting the panel to the place of inspection is logistically complex, and

— the use of the comparative scale can influence the odour of the air in the room (e.g. air flow from the
installation site of the comparative scale to the room in question).

In preliminary testing, a small panel can be selected for orientational testing of the odour situation
on-site. For testing very small rooms, the number of panel members shall also be limited, as the panel

6 © ISO 2014 - All rights reserved
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members themselves influence the odour of the room air. The minimum required panel size is four. In
such cases, it is necessary to determine whether statistically confirmable results can be achieved with
a panel of the selected size.

7 Sensory test methods
The applicable methods for odour evaluation are determined by the purpose and scope of the odour

examination. Depending on the issue being investigated, different sensory test methods can be applied
to determine indoor odours.

The odour assessing described in this part of ISO 16000 involves four different methods:
a) | rating of acceptability by an untrained panel;

b) | rating of intensity with a comparative scale by a trained panel;

c) | rating of intensity with a category scale by a trained panel or an untrained-panel;

d) [ rating of hedonic tone by a trained panel or an untrained panel.

7.1 Determination of acceptability
The acceptability of the odour is assessed by an untrained panelwith at least of 15 members,

Acgeptability is an evaluation parameter for the expected percentage of dissatisfied occupahts, and is
thys, a measure for the quality of indoor air. The predicted percentage dissatisfied ( PD) is dgtermined
by [means of a yes-no question. The following questiowis asked:

“Imagine you are exposed to this odour in your everyday life. Would you consider this odour acfeptable?”

The PD -value is calculated using Formula (1}:

PD="dx100% €]
n
where
ng Is the number of dissatisfied people (number of people who answered “no”

M is the totalnumber of people.

In pddition to the-direct determination of the PD -value, it is possible to allow for a different]ated view
of the degree‘\of dissatisfaction. The acceptability can be judged on a continuous scale from “clearly
acdeptable’.to “clearly unacceptable” (Figure 1).

In this case, the following question is asked:

“Imagine you are exposed to this odour in your everyday life. How would you rate this odour on the
following scale?”

NOTE1 During odour assessment of indoor air, the consideration of the given room use can be useful in the
context of this question.

The panel members evaluate the acceptability of the odour by indicating a position along the line between
the end-points -1 (“clearly unacceptable”) to +1 (“clearly acceptable”) (Figure 1). The acceptability
score is determined by imposing a scale in steps of 0,05 on the line and reading the value next to the
assessment marking.
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The PD -value is calculated dividing the number of ratings in the negative part of the acceptability scale
(<0) by the total number of ratings.

NOTE 2  According to Reference [16], there is an empirical correlation between acceptance and the PD -value.
If this correlation is consulted for the evaluation of the PD -value, the applicability has to be proven in each
individual case.

— Clearly acceptable

a) The filrst member of the panel sniffs the:ait to be evaluated. Depending on the chosen method,

The proce
samp
b) If the
asses!
c) After

befor¢

d) Thed
the ag
odour

e) The s¢

| Just acceptable
Just unacceptable

— Clearly unacceptable

Figure 1 — Acceptability scale

dure for determining acceptability is as'follows:

e air is rated on the acceptabilityzscale or assessed as acceptable or unacceptable.

panel member is unsure,repeated sniffing of the sampled air and correction of the fi
ment is possible.

the completed assessment, the result is saved. Optimally, this should take place electronic3
e the panel memberteaves the test room or the room to be assessed.

iration of thélentire assessment should not exceed 90 s. If the panel member cannot compl
sessment.within 90 s, the assessment shall be repeated after a break of at least 5 min in
-neutrakreom.

ecoftd member of the panel sniffs the sample air, and so on.

he

rst

pte
an

The average of the panel is determined from the individual results, as is the 90 % confidence interval
of the mean. This procedure is only applicable if the continuous scale is used. The accuracy of the mean
acceptability value is considered satisfactory if the half width of the 90 % confidence interval of the
mean does not exceed 0,2 (see Clause 10). To achieve this level of accuracy, the acceptability assessment
is conducted with a larger panel (at least 15 persons; see ISO 16000-28, recommended 25 persons
and above). In order to achieve the required accuracy, the odour measurement can be carried on with
additional panel members within two days, if the boundary conditions of the examination have not
changed significantly and if no intermittent odour source is concerned. Otherwise, the results cannot
be extrapolated, and the acceptability test shall be repeated.
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7.2 Determination of intensity
There are two methods for odour intensity determination:

— the use of a comparative scale and evaluations carried out by a small panel of trained panel members
(at least 8 persons, recommended 12 persons to 15 persons, see 7.2.1);

— the use of category scales and evaluations carried out by an untrained panel of at least 15
persons (recommended 20 persons to 25 persons) or a trained panel of at least 8 panel members
(recommended 12 persons to 15 persons, see 7.2.2).

7.4.1 Intensity evaluations using a comparative scale

The perceived intensity of an odour is ascertained through a sensory comparison between the sample
angl a series of concentrations of a calibrated reference substance (e.g. acetone)." The yse of the
comparative scale allows for a standardization of the intensity evaluation and redtces the \Iariance in
thg measured values by unifying the evaluation criteria. The unit of perceived jnitensity, I1 ,is pi. Acetone
is dhosen as the reference material for the comparative scale. The reference seale should cover|the whole
intensity perception range of the indoor odour samples and should be made up of at least 5 Jevels. It is
reqjommended that six different, fixed levels between 0 and 15 pi are used. The concentratjons of the
leveels shall remain constant over the total measurement period. Up.to 10 pi, a maximal discrepancy
of 0,5 pi is acceptable. From 11 pi on, a maximal discrepancy of 1)pi is acceptable.

The scale is defined by the following points:
— | 0 pi equates to an acetone concentration of 20 mg/ms3;
NOTE1  Ataconcentration of 20 mg/m3 acetone, onlyaféw persons are able to perceive the odourof acetone.

— | 15 pi corresponds to an acetone concentration'of 320 mg/m3 (if necessary, the scale can b¢ extended
upward);

— | The concentrations for 1 pi to n pi can be derived by means of a linear graduation of the acetone
concentrations, i.e. an increase of.20'mg/m3 corresponds to an increase of 1 pi.

NO[TE2 X:pi=20mg/m3acetone + X - 20 mg/m3 acetone
NO[FE 3  All concentrations refer to a temperature of 23 °C and atmospheric pressure.

If qreference odorant other than acetone is chosen, the odorant concentration at 0 pi should cprrespond
to the odour threshold-of the reference odorant. The concentrations of the suprathreshold intefsity steps
up|to 15 pi and beybnd are to be set such that they match the perceived intensities of the corrgsponding
acgtone pi levels exactly. With reference odorants other than acetone, it cannot be assumed |that there
is @ linear relationship between the magnitude of chemical stimulus (odorant concentration) and the
asqociated.magnitude of the odour intensity (see Reference [10]).

7.4.1.1\ 'Assessment procedure

The panel member stays in the odour-neutral room of the laboratory or in the building to be investigated
for at least 10 min before the assessment procedure begins. This time can be used by the panel leader to
explain the aims of the sensory testing.

Step one: Preparation

The first panel member smells each of the concentrations of the comparative scale in ascending order.
Afterwards, the panel member sniffs neutral air and leaves the testing room. Then, the second panel
member repeats this procedure, and so on. If no neutral air can be provided, the panel member returns
to the odour-neutral room and breathes the neutral air there. If the panel member notices adaptation
effects, it is possible to smell neutral air at any time.

Step two: Calibration
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For the calibration, the panel members rate the intensity of two acetone concentrations within the
comparative scale. The panel leader knows the corresponding pi-values of the samples, but the panel
members do not.

a) The first panel member smells the first unknown acetone sample. After this inhalation, the panel
member shall decide which pi-value of the comparative scale matches the intensity of the unknown
sample. Then, the corresponding reference concentration or the one below it is smelled. If it is then
necessary to smell other concentrations, the lower concentration should always be smelled first to
minimize adaptation effects.

b) If the chosen pi-vnlnp doesnot r‘nrrpcpnnd tothe Qnmplp the pnnpl memberisallowed to r‘hnngp the
choicg¢. The procedure is described under a).

c) Ifthe pmelled pi-value corresponds to the expected one, it is kept as measurement value, ifjpossible,
electrpnically, before the panel member returns to the odour-neutral room.

d) The s¢aling task should not exceed 90 s per panel member. If a panel member is unable to achievie a
measiirement value within the 90 s, the panel member can conduct the measurement again aftdr a
“nose(relaxing” period of 5 min.

e) The s¢cond panel member smells the first unknown acetone sample, and-s¢ on.

f)  When|all panel members have completed the assessment of the firstinknown acetone sample, the
panel{members receive feedback on their results. If an assessment deviates more than £2 pi frpm
the adtual value, that panel member can repeat the test followifig'the procedure described undeifa).
If there is no success in identifying the concentration to within +2 pi in the allowed time limit, the
respeftive panel member will be excluded from the sensory-6dour testing.

g) The pfrocedure as described above is followed for the second acetone concentration.
Step threp: Sensory odour testing

Step threg is the same procedure as step two. The only difference is that the panel member assesfes
unknown [samples and do not receive any feedback at the end of the evaluation procedure.

The arithinetic mean of the panel is determined from the individual results, as is the 90 % confidence
interval of the mean. The accuracy of thé mean intensity with comparative scale value is considered
satisfactofy if the half width of the 90 % confidence interval of the mean does not exceed 2 pi (see
Clause 10). If the desired level of accuracy is not reached in the first round of tests, it is possiblg to
continue fhe test with additiofial panel members within a time period of two days, if a change in the
sample aif is not expected-irDthis time period. Otherwise, the results cannot be exploited, and the
sensory tgst shall be repeated.

For assesgments of indoor air, the comparative scale has to be set up in an odourless, well-ventilated
location (test room)) preferably close to the room to be examined. The comparative scale should|be
placed ungler a fuimne hood. If this is not possible, then the panel members should test the air of the ropm
holding tHe eémparative scale upon entry. Acetone concentration measurements are to be conducted
in this ropnDduring the sensory odour testing. If the acetone concentration exceeds 40 mg/m{, a
different procedure should be employed for the sensory testing, e.g. by means or air samples in sampling
containers (see 7.2.2).

7.2.1.2 Panel training and calibration

A panel is trained on the comparative scale of perceived odour intensity as a function of the reference
concentrations. The panel members are familiarized with the type of target unknown material odours.
This is necessary for the panel to be able to make accurate reproducible measurements with a small
standard deviation.

The training consists of five training days. An overview of the training program is displayed in Annex A.
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Calibration: After the training, the panel members measure at least two different unknown acetone
samples. The panel members are informed about the results of this test, so that they can see whether
their determinations are too high or too low. The panel member shall always fulfil the required
selection criteria for the perceived intensity of the acetone measurements. Thus, the performance and
intraindividual variance of each panel member are verified. The scaling is conducted in the same way
for unknown acetone samples as for unknown material odour samples.

7.2.2 Intensity evaluations using a category scale

Intensity evaluations with a category scale are not performed for the assessment of materials according
to [SO 16000-Z8- The category scale is made up of seven levels (see Table 1J from no odqur” (0) to
“extremely strong” (6). The panel members match their odour impression to one of theterms on the
scdle in Table 1. The level 1 “very weak” is to be chosen when the intensity is justqabove [the odour
thijeshold. This means that the panel member shall be sure in perceiving an odour, @ven if the odour is
not clearly recognizable or definable.

The category scale used in this part of ISO 16000 is an ordinal scale with classes set up in a [particular
order:

no odour < very weak < weak < distinct < strong < very strong < extremely strong

Table 1 — Category scale for odour intensity

Odour Intensity level
extremely strong 6
very strong 5
strong 4
distinct 3
weak 2
very weak 1
no odour 0

The panel is informed duringthe orientation that odours that go beyond “extremely strong{ are to be
evgluated with Level 6. Only\whole numbers are allowed as responses.

The mean value of the evaluation of the group, the standard deviation and the 90 % confiden¢e interval
of the mean are then‘calculated. The accuracy of the intensity assessment is considered suffidient, if the
half width of the 98% confidence interval of the mean does not exceed 1 (see Clause 10).

To|achieve the~desired accuracy, the sensory odour testing can be continued with additignal panel
megmbers within two days, if a change in the sample air is not to be expected in this tirhe period.
Otherwise, the results cannot be used, and the odour testing shall be repeated.

7 ] Datarminationofthe hadonictone
i veteriiH oo +stne-neaorHetone

The hedonic tone describes whether an odour is perceived as pleasant or unpleasant. This impression
depends on the odorant or odorant mixture, the odorant concentration - the perceived odour intensity
- and on the panel member’s personal background experience with odours.

To determine the hedonic odour tone, the indoor odour is assessed on a 9-level scale ranging from “very
pleasant” (+4) to “extremely unpleasant” (-4) (Figure 2).
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4 3 -2 1 0 1 2 3

o — b

Key
a  extremely unpleasant
b  very pleasant

The arithrhetic mean and the standard deviation of the responses are calculated, asis the 90 % confidence
interval of the mean. The accuracy of the evaluation of the hedonic tone is considered sufficient, if the
half width of the 90 % confidence interval of the mean does not exceed 1 (see Clause 10).

To achievq the required standard deviation, a large untrained panel (at least 15 members, recommended
20 persong or more) shall be used. Ifthe testing is conducted in combination with anintensity assessmgnt,
a smaller,|trained panel can be employed (the same panel as for the intensity assessment, see 7.2] to
assess thelhedonic tone in addition to the intensity:.

Iftherequfired level ofaccuracyis notreached, the sensory odour testingcan’be continued with additiopal
panel members within two days, if a change in the sample air is not#o 'be expected in this time peripd.
Otherwisg, the results cannot be used, and the odour testing shall be fepeated.

The procedure for assessing the hedonic tone is as follows:
a) The first panel member smells the unknown air sample.and rates it on the hedonic scale.

b) Ifthe panel memberisunsure, repeated sniffing ofthe sample air and correction the firstassessmpnt
is poskpible.

c) After fthe completed assessment, the resultis saved. Optimally, this should take place electronicglly
befor¢ the panel member returns to the'édour-neutral room.

d) The afsessment should not exceed'90's per panel member. If a panel member is unable to achieve a
measiyirement value within the 90's, the panel member can conduct the measurement again aftdr a
“noselrelaxing” period of 5 minyWhen assessing indoor air, the assessment can take longer.

e) The s¢cond panel memhbérsmells the unknown air sample, and so on.

7.4 0Odgur quality.

In general, descriptive (verbal) classifications are used for the characterization of odours. Words [for
sensory, egpecially taste and olfactory perception are applied.

From the rleatm of sensory perception of the trigeminal nerve come descriptors such asitchy, tingly, waym,
burning, pungent, sharp, cool, and metallic. Several other descriptors exist for the denotation of different
odours, for example the established primary odours according to Reference [14]: ethereal, camphorous,
musky, floral, minty, pungent, and putrid. Instead of using common words to define the odour quality,
ISO 5496 describes the use of vocabulary based on chemical descriptors (see also Reference [15]). It
includes the training procedure of the panel and the evaluation of individual performance.

On an “odour wheel”, some of the following descriptors could be used: herbal, fruity, flowery, medical,
chemical, fishy, repulsive (see also Reference [20]). Odour wheels are used, for example, in the
characterization of drinking water quality, whereby certain odours are assigned to chemicals (see also
Reference [22]).
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Typical words for generally known odour qualities in indoor air are: shally, mouldy, like damp wall,
woody, solvent-like, etc. The description of the odour quality can provide a hint to the source of the
odour.

8 Measurement planning and requirements

8.1 Selection of panel members

To qualify as a panel member, the panel leader shall observe and approve the following code of conduct:

the panel member shall be motivated to carry out the job conscientiously;

the panel member shall be available for a complete measurement session;

Th
to

Th
pa
be
od

a butanol réference before the tests. This is mandatory, if the intensity represents the only

pa

two hours before and during the odour measurement, the panel members are net allowed
there shall not be any odour pollution by the panel members, e.g. by contamination of cl
hair;

from 30 min before and during measurement panel members shall not be allowed to
(except water), or use chewing gum or sweets;

panel members shall take great care not to cause any interference with their own percept|
of others in the odour rooms by lack of personal hygiene/orthe use of perfumes, deodor
lotions, or cosmetics;

panel members suffering of a cold or any other ailment affecting their perception of
allergic fits, sinusitis) shall be excluded from parficipating in measurements;

until all measurements are completed, panelimembers shall not communicate with each o
the results of their rating.

b goals of the examination are to be ascértained and suitable methods chosen. The panel mg
be selected according to the following criteria:

Age: Panel members are to be atleast 18 years old;

Health: Those who suffer\from diseases or allergies which affect the sense of smell (e.g
anosmia) are not suitéd;an examination by an ear, nose, and throat doctor is recommend

e panel members sliall'have a verification of their sense of smell according to Annex B beforg
't in the testing.Panhel members determining intensity by means of the reference method

bur perception of intensity panel members using the categorising method should be calib

[ameter,

8.2

to smoke;
thing and

eat, drink

jon or that
hnts, body

smell (e.g.

ther about

mbers are

sinusitis,
ed.

they take
hre also to

trained in the‘use of the comparative scale. The training programme is described in Anfiex A. The

fated with
bvaluation

Selection of measuring points

Depending on the objective, different environmental conditions shall be maintained or recorded
before and during measurements. These environmental conditions principally relate to the ventilation
condition, the room temperature, and the relative humidity.

The examination should generally be conducted in the centre of the room or area. The tests are performed
in a standing position. Sampling is to be carried out at a height of 1,50 m. Examinations can also be
conducted directly at the work station of a room user, but in this case, the height of the measuring point
can be adapted for a seated person (1,10 m). In larger rooms, it can be of interest to carry out the odour
testing in several places (large offices, shopping centres, etc.). In this case, it should be determined in
advance which odour evaluations are expected in which areas to avoid superfluous assessments. The
same is true for odour tests in several rooms of a single building. Tests should only be conducted in
rooms which can be expected to provide different results.
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For the ascertainment of odour sources, it can be useful to do a test near a possible source in addition to
the test in the middle of the room.

Before evaluations are conducted, the measuring points shall be clearly defined and labelled. The panel
leader of the assessments shall ensure that the panel members know the exact positions of the measuring
points.

8.3 Testing situation

8.3.1 Room use

The use ofla room determines what odour intensity and air quality will be considered acceptable. Rooms
that are uped over long periods of time, such as bedrooms and living rooms, offices and schopolrooms
require a higher level of air quality than rooms that are only used occasionally and/or for short peri¢ds
of time.

8.3.2 Age of the room

When examining and evaluating odours, it is necessary to consider the age df the building, furnityire
and insta?l‘rgtions, the condition of the building, and the time of the last changes made to the buildjng
and the rdoms. In a period of approximately four to six weeks after the cenistruction or renovation ¢f a
building ofr part of a building, odours found in the examination area caw be customary, product-related,
and shortiterm emissions from construction materials; and it is imip@rtant to account for their degay
rates in thie evaluation. The time required for the odours to dispersé-depends on the material and hoyv it
isintegratled in the room. The odour should abate rapidly after¢he'material has been placed in the ro¢m.

Sensory t¢sting in indoor rooms should take place at least'§iX weeks after construction, renovation| or
changes t¢ the furniture and fixtures. Exceptions here are examinations of the decay rates of odor¢us
substancejs.

8.3.3 Tdmperature and relative humidity

Emissiongof odorous substances from matérials are influenced by the temperature and relative humidity
of room aif, as is the perception of odours: The influences of temperature and humidity on the evaluatjon
of odoursfhave been shown in tests.&The acceptability value sinks with a rise in the enthalpy of the
air, indep¢ndent of whether the increase is due to changes in temperature or relative humidity. The
intensity, letermined using the.category scale, also sinks with rising enthalpy compared to dry, cold pir.
For intendity assessment with a“comparability scale, the intensity of odour decreases with increasjng
relative hfimidity. In contradiction to the assessment by means of the category scale, there is no direct
dependenge on the specific'enthalpy. No information is available on the influence of relative humidity
and tempgrature on theevaluation of hedonics.

The testinjg shouldtake place under the normal conditions of the room when it is in use. The temperatfire
and relatiye huimidity of room air are to be measured and recorded in the log.

The maximum temperature in the laboratory shall be 25 °C. Temperature fluctuations during the
evaluation process shall be less than +3 °C. The relative humidity of the test room shall be (50 £5) % (as
specified in ISO 554).

8.3.4 Outside weather conditions

The outside wind speed and temperature and air pressure differences between inside and outside of
the building can have a decisive influence on the exchange of air, and, thus, on the results of odour tests.
Climatic parameters can cause pressure differences in the building itself, which can lead to odours only
being emitted intermittently.

The climatic parameters of the ambient condition shall be noted. If a significant influence is to be
expected from outside conditions due to leaks and/or extreme weather conditions then the exchange of
air at the time of testing shall be determined.
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Special steps shall be taken if the release of the odorous materials is intentional (ex. room scenting)
or if the odours arise from activities (such as cleaning). In these cases, it is necessary to differentiate
between the normal odour intensity related to the activity and abnormally high odour intensities.

8.4 Testing date

The panel members should be informed of the testing date in a timely manner. The testing schedule is to

be

determined before the testing date, and the panel members are to be notified.

8.1
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from that of the room to be evaluated. In this case, the panel shouldmeutralize their seng
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avoided. In the frame of the preparation of the odour assessfient, the air in the recovery rg
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ventilated. The air exchange rate of 20 1/s per person is recommended.
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b Odour-neutral recovery room for the panel

fore the sensory olfactory tests, the panel members are to stay in an environment with’good
I without conspicuous odours. It is important to ensure that the panel members feel comfq

uitable room without conspicuous odours should be established in adance. If no sud
iilable, then it is necessary to make sure that the recovery area for the panel has a diffeq

h outdoor air shortly before making their evaluations, as long as-the outside air does 1
reme odours. The recovery room should be odour-neutral, suffié¢iently big, and pleasantly
htamination of the room air by, e.g. paintings, floor and wallcoverings, furniture, sample

assessed regarding acceptance (Table 2) or intensity (Table 3). The recovery room shou

TE
L. In this case, it has to be guaranteed that the panel member always smells a neutral air sample.

e background odour of the odour assessment equipment of the sample container and thg
m has to be low in order to avoid influences on the assessment. If the background odou
et the requirements defined in Table 2 or 3, the odour assessment cannot take place.

e air in the panel members resting area shall also be evaluated by means of sensory
iluation of the resting area is to be recorded in the log.

Table2~—Requirements for background odour acceptability

Odour Acceptability
backgfeund odour including the sniffing equipment 505
and'sample container -
rgeovery room background odour >0,3

Table 3 — Requirements for perceived background odour intensity

hir quality
rtable.

h room is
ent odour
e of smell
ot exhibit
lecorated.
b are to be
om has to
1d be well

The recovery room is limited by local conditions. The recommended air exchange rate mlight not be

b recovery
I does not

tests. The

Odaoiie D ivad intancityy
vuovurl FercueIiIveu \alln’l‘.y
in pi
background odour including the sniffing equipment <3
and sample container
recovery room background odour <4

8.6 Sampling

If the olfactory tests are not conducted on-site and the air is collected in sampling containers and
transported to a laboratory to be tested, it is important that

the containers demonstrate no odour emissions,
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— no extraneous air is in the containers,
— no impurities from the collecting device reach the inside of the container, and
— the admissible storage periods between collection and testing are not exceeded.

If the testing is conducted in a laboratory with sampled air taken from the site, then the schedule is
to be planned from the preparation of the samples to the tests in the laboratory. Sampling and testing
should be coordinated, so that the time spent in transport and storage does not exceed 24 h. By means of
chemical analyses during sampling and directly before the odour testing in the laboratory, it is possible
to guarantee that no changes occurred in the sampled air during storage.

8.7 Preparation of the testing log

A testing log is to be prepared prior to sensory testing. Directly before the experiments, the conditipns
in the room shall be measured and logged by the panel leader, especially those conditiens-which copld
have significant influence on the odour. These include

— ventilption (frequency, duration, time of the last airing),

— occuplancy of the room (number of people, also pets, if applicable),
— roomuse,

— furnighings,

— operafing state of the air conditioning installation, if present;

— heating,

— measfirements of temperature and humidity,

— climatic conditions, and

— others.

The date and time of the beginning and end of testing are to be logged. The sample is to be cleqrly
marked, ihcluding the site of the building, the location in the building (room number), and the exact
position of the testing or sampling:

For tests fonducted in a laboratory, the conditions during testing are to be logged in addition to the
condition§ during sampling:

9 Conducting the'experiment

9.1 Preparation

The room ttebe ed isto be prepared according to 1SQ 16000 5
chemical analysis of the indoor air is to be conducted concurrently to the sensory testing.
Directly before the experiments, the panel leader is to log the test conditions as described in 8.7. The

panel leader is to measure the temperature and relative humidity of the indoor air and the temperature
of the outdoor air.

9.2 On-site odour testing

The panel members enter the room individually and assess the odour immediately upon arriving at the
measuring point, before an adaptation can take place. The results are recorded directly afterwards in
a questionnaire, if possible in electronic form, or is conveyed to the panel leader in such a way that the
other panel members do not see/hear. Then, the panel member leaves the measuring point. After a short
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pause, the next panel member enters. The testing at the measuring point is completed when the last
panel member has left the room. The exact procedure is described in Clause 7.

When using different testing methods, they shall be conducted in separate cycles.

To clarify the possibility of adaptation of the nose, the evaluation can be repeated after a sufficient time
(5 min) in an appropriate recovery area.

To keep the panel members from influencing one another, they are not allowed to communicate during
the testing. Nonverbal communication is also to be avoided.

If 4
ref

9.3

Th
Th

€ panel member 1Is unsure about the evaluation, it Is possible to return to the measuring
eat the examination after a sufficient period of regeneration in the recovery area.

Sampling and evaluation in the laboratory

e panel leader collects the samples in odourless sampling containers, as~déscribed in
b amount of sampled air is to be calculated so that enough air is available-for the whole

conditions, measuring points, and sampling procedure are to be logged by the panel leader

Th
no

e collection device is to be constructed of suitable materials and with)a routing of air floy
significantly affect the odour of the sample (no ventilator or pump-in the airflow). If the ¢

point and

Annex C.
panel. The
(see 8.7).
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is Installed in the airflow, it has to be proven odourless and not affecting the odour evalualtions. It is
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bortant to ensure that no extraneous air gets into the containers (they should be evacuatg

air has been sampled, the containers are to be vacuum-sealed and clearly labelled. The 1
sampling containers is to be noted in the log.

Sampling and odour assessment have to be adjusted:eneach other in order to minimize time foy
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| storage so that it does not exceed 24 h. The storage time has to be documented. By 1
mical analysis of the room air during sampling and chemical analysis of the air from th¢

comtainer shortly before odour assessment atthe laboratory, it can be guaranteed that there is

of 1

A
pel

In
od

pel

Th

COI
ca

he sample air during storage.

gensoric comparison of the roomivair on site and the air from the sampling container

formed because a chemical analysis does not cover all odour-relevant substances.

'he laboratory, the evaluation of sampled air is carried out by a panel. The testing is perfoi
burless testing room. Theypanel members enter the testing room individually, one after 4
form the evaluation(The temperature and humidity in the testing room are to be set, sug
ditions are normal-and comfortable (e.g. 23 °C, 50 % relative humidity). If required, the
be set as they were during sampling.

b air is presented to the panel members in a constant flow that is calculated so that the

is not influenged by secondary air. It is preferable to present the air to the panel through a f

an

ble of aperture shall allow for a constant flow (maximum 12°). The volume flow rate shou

enpugh to avoid any dilution of sample air with the room air before the presentation to the

d or filled

eral times) and that the containers themselves are odourless (if necessary heated or washed). After

hbelling of

transport
heans of a

sampling
no change

should be

med in an
nother, to
h that the
ronditions

bvaluation
innel. The
1d be high
hose. Very

high“flow rates are to be avoided, because there is a limited amount of sample air available.

A minimum volume flow rate of 0,35 1/s should be assumed for small diameter (about 4 cm to 5 cm,
length about 5 cm) outlet of the sniffing port (according to EN 13725), and higher flow rates for outlets
with bigger outlets like a funnel (8 cm diameter, lengths about 31 cm, maximum angle 12°). The volume
flow rate should be at least 0,6 1/s and should be the same for all of the panel members. Very high flow
rates are to be avoided, because there is a limited amount of sample air available.

The results are to be recorded in an evaluation sheet immediately. To keep the panel members
from influencing one another, they are not allowed to communicate during the testing. Nonverbal
communication is also to be avoided.

Between evaluations, the panel members are to stay in an odourless, well-ventilated, and air-conditioned
room.
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10 Assessment

10.1 Accuracy of the sensory assessments

The accuracy achieved through the sensory olfactory tests conducted can be expressed by means of a
confidence interval. Here, it is assumed that the observed criteria are distributed normally.

In Formula (2), the two-sided confidence interval for the true value of i is the random interval around
the estimated mean value, X, with a statistical certainty of (1-a) and contains the actual mean value, u:

P(ue

where
t(1-a
n

o

Formula (

23
{ N
The achie

estimated
An increa

Confidenc

If the half

d=—1

Jn

then, the
Formula (

["i+1—‘

The iterat

X+t —="t(1-¢/2);n1 J)=(1—Oﬂ)

-

n

2);n-1 isthe (1—a /2)-percentile of the t-distribution;
is the panel size;
is the probability of error.

B) is used to determine concrete interval limits on the basisef panel assessments:

_ s
=t 13X +—"Cr1_ —_
" (1-a/2);n-1 \/H (1-a/2);n 1}
vable confidence interval for sensory olfactory.tests is determined by the panel size,

standard deviation of the evaluations of the;panel members, and a, the probability of ert
e in the size of the panel allows for a narrower confidence interval.

E intervals can also be applied as a gauge for the accuracy of the standard deviation.
width of the estimated confidence interval is given, see Formula (4)
‘t(1-a/2);n-1

sample size, i.e. theuminimum necessary panel size, can be determined iteratively us

b):

s 2
Z(E't(l—a/Z):ni—l) with i =0, and ng= o

(2)

(3)

the
or.

(4)

ng

(5)

iovends when either the sample size does not change for two consecutive iterations ofr a

predetermined number of iterations has been reached.

If the level of accuracy achieved in the assessments is too low, the testing is to be repeated with a larger
panel. The increase in the number of panel members can take place without repetition of the tests, if the
additional panel members can perform the assessments under the same conditions within two days of
the original tests. If this is the case, the results of the testing can be combined.

18

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=2594df560c7e6d34ca18f6a41dfa2a2b

10

ISO 16000-30:2014(E)

.2 Interpretation of the results

Aslong as no standard values exist for acceptability, intensity, or hedonic tone; the overall evaluation of
aroom is conducted by means of a situational-integrative evaluation.

in the case of direct odour assessments, the individual evaluations for acceptability,
hedonic tone, or odour quality; the appraisal of the situation by the panel leader are used

the factors established by questioning room occupants (constant or intermittent odour,

intensity,
as a basis;

course of

the intensity, etc.), the physical boundary parameters of the testing as well as the use of the room

are to be considered.

Th
is ¢

11 Documentation

Th

lesirable for rooms that are used for long periods.

e test report shall include the following information:

description of the room/object/location/dimensions to be examined{check ISO 16000-5
date and time of the test, and, if applicable, sampling;

description of the applied method;

description of procedures;

specifications of the test laboratory, if the tests afe not conducted on-site;

information about the panel leader (name, company, address, qualifications);

panel size;

environmental conditions (room temperature, relative humidity, ventilation patterns, ¢
conditions) during tests, and, ifapplicable, sampling;

indication of further factor§with a possible influence on the evaluation;
results of the sensory odour tests (individual assessments);

statistical quantification of the results (e.g. mean, standard deviation, confidencsg
measurement uncértainty);

evaluation®fthe results according to the requirements;

details.ef the recovery room for the panel members (room temperature, air humidity, ¥
behaviour, kind of ventilation, sensory assessment);

e analysis of the results depends on the aim of the testing and the room use. A high leyelhof pir quality

utside air

interval,

rentilation

©lI

in)case of odour assessments with perceived intensity: details of the positioning of the co

mparative

scale (room temperature,air humidity, ventilation behaviour, kind of ventilation, sensory assessment,

acetone concentration in the room);

in case of sampling and odour assessment in the laboratory: storage time of the samples;

details with respect to the number of the repeated measurements of an odour assessment.

SO 2014 - All rights reserved
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Annex A
(normative)

Training procedure for intensity assessments using a comparative

scale

A1l GelLeral

The evalu
panel of tg

ption of perceived intensity using a comparative scale according to 7.2.1 requires that
st subjects be trained. The goal of the training is to familiarize the panel membeérs with

the
the

assessment method and the reference substance. A calibration is conducted before each-test (see 7.4.1)

and serve
of days 4 3

5 as a regular monitor of the training of the panel. An abbreviated training:course (consist
nd 5 in Table A.1) should be carried out at least once a year and when a panel member has

performe

any tests for more than three months. An additional complete version of the five-day train

is to be copducted when

— new

embers are introduced to the panel, and

ng
not

ng

— the cdlibration before the test exhibits large discrepancies and.the standard deviation of the grqup

beco

The train
members
means of {
who pass

es too big.

are to familiarize themselves with the method:>The success of the training is assessed
he samples provided to the panel members gnthe final two days. Only those panel memb
he test are considered to be trained and cantake partin sensory tests for perceived intens

A prerequ|

site for the training is the verification of olfactory function (Annex B).

ng programme encompasses a set of tests over.five days. During the five days, the pahel

by
er's

Ity.

An overview of the training programme(is>provided in Table A.1. The sensory olfactory tests last
approximately two to three hours per day of training. The abbreviated training course is made up of

final two

On the fin
use of the|

ays of the programme.

st day of training, the panel receives an explanation of the assessment procedure and
comparative scale..Eath panel member then assesses the odour intensity of eight differ

acetone concentrations. Thé.panel leader chooses these concentrations such that they are distribu

over the e
informed
deviates s

htire range of coneentrations (e.g. 2 pi to 15 pi). After the assessments, the panel members
bf the actualihtensity levels of the concentrations in pi. If the assessment of a panel mem
gnificantlyfrom the actual pi value, there is the possibility to smell the acetone concentrat

again with the knowledge of the actual pi value.

the

he
ent
red
hre
ber
on
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Table A.1 — Example of a programme for training panels

:2014(E)

Training day |Topic Tasks
Day 1 Presentation of the train- |8x sample air with different acetone concentrations
ing programme
Familiarization
Day 2 Training 4x sample air with different acetone concentrations
Familiarization with 4x sample air from materials used in interiors
assessments of materials
[ TUsed In INteriors
Daly 3 Training 2x sample air with different acetone concentrations'{(calibration)
Familiarization with the 6x sample air from materials used in interiors
testing procedure
Daly 4 Testing cycle to determine |2x sample air with different acetone concentrations (calibration)
the results of the trainin S . .
§ |ax sample air with different acetoneconcentrations
2x sample air from materials used in'interiors
Daly 5 Testing cycle to determine |2x sample air with different ae€tone concentrations (calibration)
the results of the trainin o . .
& l4ax sample air with differefit'acetone concentrations
Evaluation of the training . . L .
2x sample air from materials used in interiors
programme
On|day 2 of training, the panel members are requested to.fest sample air from materials used ih interiors

in
int
no

ar¢ compared with the mean value of the evaluation of the entire panel. The panel as a whole is
means of the standard deviation. The panel members are informed of the mean value of thie panel on
thgq first three days of training and can, if‘necessary, smell the unknown sample and the co
scdle again.

by

On
to

which the panel member is‘informed of the actual pi value, so that a correction of the ass¢

po

mean value of the panel\as a whole.

As
rel

programme.and the success of the panel members. On each of these days, four acetone conc

an

A.

hddition to the sample air with different acetone concentrations. They are to be trained t
ensity of odour samples which vary from the reférence substance on the comparative scal
assigned perceived intensity for these samples; so the assessments of the individual pane

the third day oftraining, the testsare performed astheyareintheactual sensoryodour tests

bsible. Afterwards, unknewn samples are tested. On this day, the panel members are infor

of day 4, the piwvalues are only given during the calibration (see 7.2.1). The panel me

I two odour samples from materials used in interiors are provided.

b rank the
b. There is
members
evaluated

nparative

according

/.2.1. That means that firststwo samples of acetone concentrations are provided for calibjration, for

pssment is
med of the

mbers are

hinded that@sséssments made on the final two days are considered in the results of the training

bntrations

p “Evaluating of the training programme

The panel leader documents the assessments and achievement of each panel member over the entire
course of the training program. Itis essential that the panel members are informed about their individual
achievements to keep up their motivation. If a panel member does not show any improvement in the first
three days of training, the person can be excluded from the panel before completing the testing cycle.
In the evaluation of the training programme, the assessments of the acetone concentrations provided
by each panel member on the last two days are plotted in a diagram as presented in Figure A.1, which
shows the deviation of the test from the preset pi value and the range of tolerance.

© IS0 2014 - All rights reserved
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Figure A.1 — Tolerance zone for perceived intensities measured by panel members

If the assessment is on the dashed line, then the evaluation conforms to the preset pi value. The area
between the dashed-dotted lines represents the core area. The area outside of the core area but
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between the continuous lines is the rim area. A panel member is considered to have passed the training
programme if at least five of the eight acetone samples from the final two days are in the core area. Two
or three can be in the rim area, and a maximum of one outside the continuous lines.
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Annex B
(informative)

Training procedure — Verification of olfactory function

B.1 Gengerat

To test th

the olfactgry ability of the panel members. The ability to identify and differentiate betweegn 6dour

establishe

Before thg
by means
also admi

Potential
Only pers

At the latg
indication

e eligibility of potential panel members, validated olfactory methods are employedto

d, as well as the odour threshold.

first odour assessment, the normal olfactory function of a potential panel.miember is tes
pof either inhaler sticks or an olfactometer. Other methods that provide equivalent results
sible.

banel members who do not pass the test due to e.g. an illness arésallowed to repeat the t¢
ns with a normal sense of smell can be employed for sensory testing.

st, the verification of olfactory function shall be performed every three years. If there

pregnanci

Method
test, a di

discriminfition tests are generally seen as the expression of the central olfactory processing, while
threshold |test reflect the peripheral olfactory function. The individual results are added to make

value, whi

Inhaler st
removed.|

Method 2
three non|
the referd

are avera
62 pg/m3

B.2 Tra

B.2.1 Tr

s that the olfactory function of the panel member might have changed (e.g. in the casqg
s, diseases, or accidents), the verification shall be performed promptly.

tests the sense of smell by using inhaler sticksfZ[18][19] To this purpose, an identificat
rimination test, and a threshold test are conducted. The results of the identification 4

h represents the suitability of the panelmember (see also Reference [23]).

icks are felt cylinders filled withsodorous materials, which are released when the cap
1]

is determination of the odour threshold according to EN 13725[9] with an olfactometer.
Lconsecutive days, a total-of at least 10 individual assessments of the odour threshold
nce odorant n-Butamnol -are performed. The final 10 individual assessments for n-buta

< average < 246 ug/m3 and the standard deviation s, < 2,3 to fulfil the requirements.

ining potential panel members

aining for intensity testing with the category scale by means of olfactometry

est
5 1S

fed
hre

pSt.

hre
of

on
nd
the
the

is

On
for
nol

bed, and the standard deviation is calculated. The average should be within the ranige:

This train

ITIg programine 15 to De Conaucted at Ieast TWITE a year; the TECOMMended mtervat 15 ev

quarter of a year. The intensity training is divided into two areas, which includes

a) training through familiarization with intensity impressions, and

b) testin

The basis

24

g the ability to assess intensities according to specifications.

of the intensity assessment is the following intensity scale (Table B.1).

ery
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