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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be th¢
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Introduction

Volatile and semi-volatile organic compounds (VOCs and SVOCs) are widely used in industry and
can be emitted by many everyday products and materials. They have attracted attention in recent
years because of their impact on indoor air quality. After homes and workplaces, people spend a lot
of time in their vehicles. It is important to determine the material emissions of interior parts and to
reduce them to an acceptable level, if required. Therefore, it is necessary to obtain comprehensive and
reliable information about the types of organic compounds in the interior air of vehicles and also their
concentrations.

Monitoring emissions from vehicle trim components can be performed in several ways and the apprdach
selected d¢pends upon the desired outcome and the material type. For example, to obtain entissjons
data from fomplete assemblies (e.g. a dashboard or seat), it is necessary to employ emissiom chamlyers
or bags that have sufficient volume to house the complete assembly (typically = 1 m3). The performgnce
of such tesfts may take several hours or even days, depending on specified equilibratiofvtimes and|the
requirements of the relevant test protocol.

This document outlines a screening method for measuring the types and levels of VOCs and SVPCs
in vehicle frim components under controlled conditions using a small emigsien test chamber (sgall
chamber). The described screening method can be used to investigate the emissions of car interior tirim
under conditions of real use where elevated temperatures are prevailingin the cabin of road vehigles.
For this pyrpose, tests are performed at 65 °C and 100 °C. ISO 122196 describes requirements fpr a
small chanpber and a test protocol. Measurements are carried out aceording to ISO 16000-6 (VOCs).

The capacity of a small chamber is not limited to small assemblies or representative test specinjens
of homogeneous car trim materials. Small chambers allow qualitative and quantitative VOC and SYOC
emission data to be measured and recorded. The subsequent emission data can be used to develgp a
correlatior] between material level methods and the vehitle level method.

This docurhent is based on VDA 276[2] and correlatesto ISO 16000-9.

Besides the ISO 12219-series, there are partstof ISO 16000 which deal with the measurementf of
vapour-phgse organic chemicals and vapour-phase chemical emissions:

— Part 31 Determination of formaldehyde ‘and other carbonyl compounds in indoor air and test chanyber
air — flctive sampling method

— Part 5:|Sampling strategy forvolatile organic compounds (VOCs)

— Part 6:|Determination ofvelatile organic compounds in indoor and test chamber air by active sampling
on Tenfix TA® sorbent, thermal desorption and gas-chromatography using MS or MS-FID

— Part 9 Determination of the emission of volatile organic compounds from building products [and
furnisRing —.Emission test chamber method

— Part 10:-Determination of the emission of volatile organic compounds from building products [and
furnishing’— Emission test cell method

— Part 11: Determination of the emission of volatile organic compounds from building products and
furnishing — Sampling, storage of samples and preparation of test specimens

— Part 24: Performance test for evaluating the reduction of volatile organic compound (except
formaldehyde) concentrations by sorptive building materials

— Part 25: Determination of the emission of semi-volatile organic compounds for building products —
Micro chamber method
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Interior air of road vehicles —

Part 6:
Method for the determination of the emissions of semi-
volatile organic compounds from vehicle interior parts and
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Scope

5 document describes a qualitative and quantitative analytical méethod for vapour-ph4
pounds released from car trim materials under simulated feal use conditions, i.e.

q

Ch higher temperatures than 65 °C (ISO 12219-4), e.g. a_dashboard can reach temperat
°C. This document can be implemented as an optionakaddition to ISO 12219-4 so that V!
pbonyl and SVOC testing can all be completed within one’day. This part has been added to g
the emission behaviour and emission potential'of selected vehicle interior parts ang
psed to higher temperatures. (By convention, 100*°C is set as the higher temperature.)

test is performed in small emission test\chambers (small chambers). These small chd

uating new car interior trim components but can, in principle, be applied to used car con
specified analytical procedure for’'SVOCs and semi-volatile carbonyls is ISO 16000-6.

5 document is complementary to existing standards[1l[2] and provides third party test I3
manufacturing industry with an approach for

identifying the effect 0f real use conditions on specific VOC and SVOC emissions data,
comparing emissions from various assemblies with regards to specific VOC and SVOC ey
evaluating.and sorting specific assemblies regarding specific VOC and SVOC emissions d

providing’ specific VOC and SVOC emissions data to develop and verify a correlatio
component level methods and in vehicle air quality and

pvnhmfing prototype “low-emission” assemblies dnring dpvp]npmpnf
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The method described can be exclusively performed as a high temperature test or it can be performed
in combination with the determination of VOCs at 65 °C in one run, which is described in ISO 12219-4.

2

Normative references

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

ISO 12219-4, Interior air of road vehicles — Part 4: Method for the determination of the emissions of volatile
organic compounds from vehicle interior parts and materials — Small chamber method

© IS0 2017 - All rights reserved
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ISO 16000-6:2011, Indoor air — Part 6: Determination of volatile organic compounds in indoor and test
chamber air by active sampling on Tenax TA® sorbent, thermal desorption and gas chromatography using
MS or MS-FID

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 12219-4 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

ISOO 1. 1 H ) Y lalal dotodede LL H Lol
i ITTe 0T UWOSIITG PldtiULNIILL. avalldUITC dU LIt Y. /7 VW VW VW.15U.UL 5 /UU D

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

31
semi-volatile organic compound
SvocC
organic COJ:lpound whose boiling point is in the range from (240 °C to 260 °C) to (380 °C to 400 °C)

Note 1 to entry: This classification has been defined by the World Health Organizatign{31.

Note 2 to ¢ntry: Boiling points of some compounds are difficult or impossible to determine because they
decompose [before they boil at atmospheric pressure. Vapour pressure is_another criterion for classification
of compourn(d volatility that can be used for classification of organic chemicals. SVOCs have vapour pressfires
between 10[2 mPa and 10 Pa.

[SOURCE: ISO 16000-25:2011, 3.16]

3.2
target senpi-volatile organic compound
product-splecific semi-volatile organic compound

4 Symblols
Symbol Meaning Unit

t time [h]

q area specific air flow rate g =n/Lg [m3-m~2-h-1]

qa emission rdte,per unit area [ug-m-2-h-1]
qm emission-fate per unit mass [ug-kg-1-h-1]

n air ehange rate [h-1]

nL, specific leak rate [h-1]

La surface loading of chamber [m2-m-3]

% air flow rate entering the small chamber [m3-h-1]

5 Principle

A vehicle interior trim component or material sample, referred to as a test specimen, is inserted into a
small chamber (0,5 m3 to 4,0 m3) and kept under controlled conditions of temperature, humidity and
air change rate (air flow rate). The air inside the chamber is thoroughly mixed at all times so that the
concentration of any organic substances emitted by the test specimen is uniform - both within the
chamber and in the flow of air exhausting from the chamber.

The air exhausting from the chamber is sampled for semi-volatile organic compounds at selected times.
Chemical analysis of these samples allows the chamber air concentration and specific emission rates
from the test specimen to be determined.

2 © IS0 2017 - All rights reserved
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Emission test bed preparation

General

A test bed to determine gaseous emissions consists of the following functional components/operational
elements:

small chamber;

air circulation;

Gen
givg
pur

6.2

6.2

The
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6.2

General specifications and requirements, which apply to all types of small chambers, are prov|

Thd

6.2

clean air supply;
temperature, humidity, and flow control and regulation;
sample line.

eral guidelines regarding suitable construction materials and configurations of test apy
n below. Recommendations for continuous monitoring of the chamber ‘air for quality]
poses are also given in Clause 7.

Small chamber

1 General

small chamber is an airtight container with the volufi€ of 0,5 m3 to 4,0 m3. A typical stan
mber has a volume of 1 m3 + 0,05 m3. The chamber¥6lume shall be specified in the test rej
chamber, there is a device for mixing the air and‘a stand to guarantee positioning of the

6.2.2) without touching the walls. An inflow; pipe and an outlet air pipe shall be providg
air change (air renewal) or to test the air.

example of a small chamber in the form of a flow chart is shown in Figure 1.

2 Materials

small chamber methed requires the following key components.

2.1 Airtight small chamber apparatus.

aratus are
assurance

dard small
port. Inside
Component
d to adjust

ded below.

2.2 Appropriate wall surfaces and rack. The wall surfaces of the small chamber and the rack
supportihg the test specimen should be made of electropolished high-quality steel. W

hen testing

erials>0r components that are not compatible with hot stainless steel (e.g. test speci

6.2.2.3 Heating mechanism and temperature control system.

ens which
r shall be

6.2.2.4 Sampling line, constructed of an inert, non-emitting and non-adsorbing material which is
heated, if necessary, to prevent condensation/deposition on the inner walls. The length of the sampling
line shall be as short as possible and is restricted to about 3 m. It is strongly recommended to heat up the
sampling line to 120 °C to prevent condensation.

6.2.2.5 C(lean air supply and humidification system.

©IS
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6.2.2.6 Appropriate monitoring and control systems (to ensure that the test is carried out according
to specified conditions).

6.2.2.7 Appropriate vapour sampling tubes are also required.

6.2.2.8 Appropriate sealing materials (e.g. gaskets or O-rings). Any sealing materials used for
sealing the doors or lids of the small chambers, shall be compatible with high temperatures and exhibit
low emission and low absorption properties even at elevated temperatures. They shall not contribute
significantly to the background vapour concentration. The O-rings or gaskets should be easily removed
to facilitate cleaning or replacement (see 6.2.5). Surfaces of these parts that are in contact with the small
chamber afmosphere shall not exceed in their sum 5 % of the small chamber walls.

6.2.3 Tightness
In order to|avoid uncontrolled sample loss, any leakage shall be either
— less thpn 0,1 % of the volume of the small chamber per minute or

— less thpn 5 % of the incoming air (delivery air/supply air) in tests with air'change (air renewal) at
1 000 Pa excess pressure.

In order t¢ avoid air inflow from outside, a small excess pressure with regard to the atmospheric
pressure i) the laboratory or a volume over-current shall be used.

6.2.4 Air mixing

This methgd relies on the air inside the chamber being théroughly mixed. A suitable device for mixing
the air is r¢quired, that can also fulfil this prerequisite when testing large-volume, bulky material.

The flow rate (flow velocity) in the middle of the empty small chamber shall exceed 0,1 m/s.

NOTE Juitable equipment for measuring air velgrity includes hot wire or film anemometers calibrated ir} the
range 0,1 m{/s to 0,5 m/s.

6.2.5 C(leaning

and gaskets. See 7.3 for perforimance criteria relating to background levels and see 9.2 and 9.3.4 for

The cham{er shall be easy to cleah - mechanically and thermally, including ready access to spals
informatiopn on cleaning procedures.

6.3 Small chambertemperature control

The chamber temperature shall be precisely controlled because there is a strong link between
temperatufe andthe chemical emission rate. The chamber shall be able to maintain a given temperature

within + 1 ?€ “Emission rates are specific to a particular temperature; therefore, it is essential to
maintain aleehstanttemperature-withinthe-smatchamber rroughoutthe-emisstontest/eomparative
analyses.

6.4 Air humidification

The humidification of the supply air in the small chamber shall be carried out in such a way that the
formation of steam, vapour, and aerosols is ruled out. Maintain a relative humidity of 5 % at 65 °C in
the supply air using the humidification unit. This corresponds to a relative humidity of 50 % at 21 °C or
a dew point of 10,4 °C. It is typical to maintain a targeted dew point temperature and then to reheat to
a specified air temperature by the feedback from a RH sensor in the chamber. Maintaining a constant
dew point and air temperature produces a very constant relative humidity.

4 © IS0 2017 - All rights reserved
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6.5 Clean air supply

Tests with air change or air renewal and air sampling require a flow of clean air. An air change or air
renewal of 0,4 h-1, under the test conditions (65 °C, ambient pressure), shall be set with an accuracy
of £ 5 %. When regulating the supply air flow, the temperature and pressure conditions at which the
mass flow controller was calibrated shall be taken into account.

To prevent localized cooling of the chamber and material/component near the air inlet, the inlet air
supply is normally heated up in the heating jacket between the small chamber and the outer test cabinet.

Before the start of a test, the sum of the concentrations of volatile and semi-volatile organic hydrocarbon
conjbinations in the supply air shall not be more than 50 pg m=3; for individual substances, the
congentration shall not be more than 5 pg m-3.

Parficulate matter in the clean air supply shall be reduced through a particle filter in order tjo avoid the
adsprption of compounds.

1—

2 I:I—8 —ET

5
6
3
Key)
air circulation 4 small chamber
controlled humidified flow 5 heated sample line
clean air supply 6 temperature controlled test cabinet

Figure 1 — Emission test bed of the small chamber

7 [Quality contro}

7.1 General

Thd minimuwmyrequirements for small chamber emissions are listed below.

Errprs can-occur through the integration of numerous technical functions within a small chamber;
orough inspections of the whole system are required. Since these|errors can
ezeane ntegrated-inte—a—ereditable quality

)

L) U U A c L c L
assurance system or a comparable continual observation method.

Several important test methods for measuring test parameters are described below.

© IS0 2017 - All rights reserved 5
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7.2 Airtightness

7.2.1 General

The airtightness of the small chamber is checked at an excess pressure of 1 000 Pa by measuring the
pressure drop over a time period of 2 h. The sensitiveness of the pressure pick-off/pressure transducer
should be smaller than 100 Pa with an accuracy of + 5 %. The average value of the specific leak rate, ny,
referring to the small chamber volume in thousandth per hour during this period is calculated:

~ 1000 ( p, 1\ .
n, = (1)
¢ {r )

where

p1 is the absolute pressure in the small chamber at the start of the test, in Pa;

p2 is the absolute pressure in the small chamber at the end of the test, in Pa;

t isthe period of time of the leak rate determination, in hours.
7.2.2 Alternative procedure 1
The tightngss of the small chamber is determined by measuring thg half-life t1,2 of the pressure drop
in the small chamber with an excess pressure of 1 000 Pa. Half:life is the period of time in which|the
excess pregsure has reached half of its initial value. With it, the'specific leak rate, ny, o, referring to|the

small chamber in percentage per hour, can be determined ac¢ording to Formula (2). The tightnes

determine

Ny, o 5

where

Ap .

p

t1/2 is
in

7.2.3 Al

The small ¢
determine

1 at a small chamber temperature of 65 °C.

100 Ap In2

t pty,

the relative excess pressure compared to the ambient pressure;

the period of time.elapsed until the decrease of the excess pressure to half of the initial va
hours.

ernative procedure 2

hamber shall be airtight if the leakage is less than 5 % of the supply air flow. The tightne
l at'a small chamber temperature of 65 °C.

s is

(2)

lue,

S IS

Air speeds are measured centrally in the empty small chamber. Hot wire, film or impeller w

anemometers can be used for measuring.

7.3 Recovery and sink effects

heel

The recovery of organic vapours can be determined by introducing a known mass of one or more specific
organic compound(s) into the chamber on a suitable substrate and by sampling the total mass of vapour
recovered from the small chamber exhaust. Examples of compounds commonly used for recovery tests
include: toluene, n-dodecane, dihexylphthalate, and surrogate polar compounds, e.g. 2-ethylhexanol.

The addition of a known mass of a compound into the small chamber can be performed either via a
syringe injected into a substrate or through the supply air.

© ISO 2017 - All rights reserved
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The substrate shall be placed in the middle of the small chamber. Contact with the walls of the chamber
should be avoided. If there is a set of several substrates, this set shall be arranged in such a way that air
flow through the chamber is achieved from all sides in the best way possible. Attention should be paid
to a reasonable product loading factor.

The small chamber shall be closed or locked immediately after placing the compound on the substrate.

The tests of analyte recovery shall be carried out under typical test conditions, e.g. typical time, 65 °C,
and an exchange rate of 0,4 h-1.

NOTE 1 If a particular small chamber consistently underperforms with respect to the recovery, this is most
like[ytobetheTesuttof feaks or sink effects withi the Stratt chramber:

NOTE 2  Low recovery of hygroscopic organic compounds can occur in humidified air.

NO']
and
test
und

Thd

testled and reported for the actual compound of interest.

7.4

7.4

Thd
con
and|

The

restilting accuracy of + 0;Tym/s). A hot-wire anemometer is typically used for this measurem

spe

The
acyg

E3 Sink effects, leaks or poor calibration can cause difficulties with achieving the deésired re
adsorption characteristics are highly dependent on the type of compound emitted. Addition
using selected organic compounds with different molecular weight and polarity can be used
rstanding of these effects.

5
e

mass of vapour recovered experimentally should ideally be greater than 80 % of that inf]

Supply air

1 General

small chamber shall have facilities (e.g. electronic mass-flow controller) capable of cq
frolling the temperature, relative air humidity, ahd air flow. These parameters shall be
recorded continuously with instruments méeting the following accuracy:

temperature +1°G

relative air humidity +0;5% RHat65°Cor+5 % RH at 23 °C;
standard air flow rate . ‘% 5 %.

air speed should be regularly checked (with a minimum frequency of every 12 mo

bd should be meastired in at least one position in the centre of the empty small chamber.

air change rate shall be regularly checked (with a minimum frequency of every 12 month

Ift

insflalled)be aware that the back pressure introduced by the instrument can lower the flow rz
thel|small chamber.

e testdsicarried out on the outlet with a gas volume meter or flow meter that is not pg

librated gas meter. The air change rate shall not vary by more than * 5 % of the set valug.

covery. Sink
al recovery
to increase

roduced or

ntinuously
monitored

hths and a
bnt. The air

s) by using

rmanently
te through

7.4.

Bac

2 Background concentration values

kground concentration values shall be checked prior to every test; see 9.3.6.

A screening procedure, for example using Tenax® sampling tubes? with thermal desorption and GCMS
analysis (as described in ISO 16000-6), with a sensitivity of at least 1 ug m=3 for individual substances,
shall be used for a quantitative blank value observation.

1) Tenax TA® is the trade name of a product manufactured by Buchem, Inc. It is unique and has a sole manufacturer; however, it is available
from many suppliers. This information is given for the convenience of users of this International Standard and does not constitute an endorsement
by ISO of the product named. Equivalent products may be used if they can be shown to lead to the same results.

© IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=c8ade4f74effca51bcf56b570bd0abd8

IS0 12219-6:2017(E)

The sum concentration of VOC that has been determined with this procedure should be below 50 ug m-3
and the individual concentration of any of the substances should not exceed 5 pg m-3.

7.4.3 Temperature and humidity

Maintenance within tolerances of temperature and relative humidity shall be verified with a combined
temperature and humidity sensor or gauge as + 1 °C or = 0,5 % at 65 °C, respectively.

If there is sufficient experience with possible condensation effects inside the chamber, the humidity can
also be measured in the incoming air/supply air/delivery air.

8 Tests

8.1 Gen

When dete
before the
it is necess

The test sy
production
documentsg

8.2 Hist

Ifitis nece
this shall b

Test specir
that they
component

pecimen

bral

rmining (semi-)volatile organic emissions, the conditions the test specimen was expose
test can have a considerable effect on the results, especially in quantitdtive tests. Theref]

ecimens shall have been put through all of the steps of produétion intended for the se
process with all of the pertinent auxiliary production equipment. Deviations shal
d in precise detail in the test report.

pry of the test specimen

ksary to partially dismantle or modify a component or material in any way in order to teg
e documented.

nens should be protected from contamination as much as possible; however, it is inevit
vill absorb or adsorb some substaneés from the environment. The past history of
before the test shall be documented-as completely as possible.

8.3 Pac

aging, transport and storage of the test specimen

The comp
e.g. heat, li

For solid p|
foil and in
poly(vinyl
shall be fil

During te
the tempe

The component sha

nent shall be thoroughly {protected from chemical contamination or any physical expos
ht and humidity, until the start of the test.

oducts, this can usually be achieved by wrapping each specimen separately in alumin
polyethylene baglor, alternatively, in aluminized packaging lined with polyethylene or ¢
luoride) filan ldquid products shall be shipped in unopened can, tubes, etc. The conta
ed properlyin order to avoid any uncontrolled head-space.

porary.storage and during transporting the component shall be kept in its packaging
ature'of 23 °C should not be exceeded during any period.

ary to standardize the way test specimens are treated before testing as much as possiblg.

 to
ore,

ries
be

tit,

hble
the

Lire,

um
ear
ner

and

and/or any identification numbers or batch numbers.

wn)

Storage can affect the emission properties due to aging of the component. Therefore, the storage time
should be no longer than 3 months.

To reduce the influence of aging effects, it is recommended to keep the storage time of the component

as short as

possible.
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9 Standard emission test procedure

9.1 General

In this clause, the procedures, arrangements and requirements of the standard emission test in the
chamber are described. This test gives a broad overview over the emission spectrum of components
under extreme climatic conditions.

The test temperature in the first conditioning phase according to ISO 12219-4 is 65 °C with a humidity
of the incoming air of approximately 5 % RH (this corresponds to 45 % RH at 23 °C). The air change rate
1

- 1 o-4.1
or grrtremewarts—o, 1

The test temperature in the second conditioning phase is 100 °C.

By dlefault, air samples are taken to determine the concentrations of semi-volatile‘grganic Jompounds
(SVPC). In special cases, additional samples for the determination of such compounds as|carbonyls,
N-nfitrosamines, isocyanates, and amines, can be taken. The test proceduré)shall be docymented in
the[report.

Detprmine the test sample concentrations of SVOCs by selecting the appropriate sampling npedia, e.g. a
sorbent tube for SVOCs (see ISO 16000-6 for more details).

The specified analytical procedure is valid for the determinatiod of (semi-)volatile organic ¢gompounds
(SVPCs) ranging in concentration from sub- pg m-3 to severahmrg m-3.

9.2 Cleaning and purification

All pxposed inner surfaces of the small chamber shall be clean before the start of a componpent test. If
there are any background concentrations, they shall be kept so low that the quality of the r¢sults from
anallytical methods are not influenced by theni (blank values less than 10 % of the sample vdlues).

Thegsmall chamber should be freed of all.particles or similar remains of the components with jnechanical
purjfication methods. Remove any O<rings or gaskets and clean the small chamber compornents using
an glkaline detergent, followed by two separate rinsing with distilled water or by using an dppropriate
solyent and drying thoroughly.

Altgrnatively or additionally,—the small chamber assembly can be heated for cleaning.| Raise the
empty, sealed small chamber'to a temperature of 180 °C or up to 230 °C in a fast flow of pure gas until
background artefacts arereduced to negligible levels (see 6.5 and 9.3.4).

If the small chamber-has an inert coating, care shall be taken not to damage the coating duripg cleaning
(e.gl by using abtasive cleaners and/or high pH).

9.3| Test

9.3112) General

Actual testing extends from unpacking the specimen from its air-tight packaging to removal of the
specimen from the small chamber upon conclusion of all conditioning and sampling operations.

9.3.2 Preconditioning the sample prior to test

The test specimens are removed from the packaging 1 week before the test (the packaging materials
shall be removed in the case of components, if applicable) and stored at 23 °C +2°Cand 50 % RH + 10 %
RH. In order to prevent contamination of the test specimens with hydrocarbons, attention shall be paid
to appropriate air exchange in the storage room.

The parts shall be stored individually with sufficient space between them. Ensure that all surfaces
of the test specimen can be ventilated without obstruction and that the parts are not placed on their
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visible sides. Flat-spread materials in particular (e.g. leather, fabrics, foils, plastics plates) shall be
placed on a rack or grating.

Deviations from the preliminary storage procedure described shall be documented in precise detail in
the test report.

9.3.3 Preparation

The emission test bed of the entire small chamber shall be checked carefully for all necessary functions
before the start of the test.

9.3.4 C(l¢aning — Phase 1

The small chamber is cleaned by heating to 180 °C or max 230 °C, if possible overnight. The cleaned
small chanpber is checked by a background measurement.

9.3.5 Preconditioning — Phase 2

The small
4,5%to 5,

Chamber shall be conditioned to a temperature of 65 °C * 2 °C and.4 relative humidity f;
b % or a corresponding water dew point from 8,6 °C to 11,6 °C.

fom

Humidificqtion of the incoming air shall be started in good time in ordeér to achieve the right humifity

in the small chamber before the start of the test.

9.3.6 B:[.kground concentration sampling — Phase 3

An air sanjple of the small emission chamber background(concentration (chamber blank) should be
taken priof to the start of a new emission test.

9.3.7 Inserting the test specimen — Phase 4

The compdnent shall be put on a stand in the middle of the small chamber configured as it is in[the
vehicle, if gossible. Contact with the walls of the chamber should be avoided. A set of several compongnts
shall be arfranged in such a way that an air flow through the circulation is achieved from all sides in
the best why possible. Ensure that thescomponents cannot move during the whole duration of the fest
and furthef cannot significantly alterthe surface air velocity. Attention should be paid to a reasongble
product logding factor.

The small ¢hamber shall be.closed or locked immediately after inserting the components.

9.3.8 Copditioning at 65 °C — Phase 5 according to ISO 12219-4

The test hgs to be started immediately after closing the small chamber either by starting an automgted
test progrgmmeé ot by switching to the test conditions manually. The climate parameters and sampling
procedures$ pf the individual test phases are summarized in Table 1.

There is no air sampling in Phase 5 unless there is the intention to sample VOC and/or carbonyls in
accordance to ISO 12219-4 (see Clause 10) or special compounds. So, additional samples for the
determination of e.g. N-nitrosamines, isocyanates, amines, etc. can be taken. The exhaust air, at the
small chamber outlet, shall be used for sampling, although separate sampling ports in the small
chamber can be used. The sum of sampling air flows should be less than 80 % of the incoming air flow
to the small chamber to avoid underpressure. The taking of the air sampling for the VOCs and carbonyls
with a sampling duration of 30 min is described in the respective air analytical determination methods
[SO 16000-3 and ISO 16000-6.

9.3.9 Heating up and conditioning at 100 °C — Phase 6

After 5 h, the humidification of the incoming air/delivery air/supply air is switched off and the small
chamber is heated up to 100 °C either by starting an automatized test programme or by switching to

10 © IS0 2017 - All rights reserved
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the test conditions manually. The climate parameters and sampling procedures of the individual test
phases are summarized in Table 1. The conditioning of Phase 6 is performed for 3 h.

9.3.10 Air sampling at 100 °C — Phase 7

The exhaust air, at the small chamber outlet, shall be used for sampling, although separate sampling
ports in the small chamber can be used. The sum of sampling air flows should be less than 80 % of the
incoming air flow to the small chamber to avoid underpressure. The air sampling for the SVOCs with
a sampling duration of 30 min is described in ISO 16000-6. The recovery of SVOCs (particularly those
boiling above n-Cy3) is facilitated by inserting a short (5 mm to 10 mm) bed of loosely packed quartz

wogHnfrenteftheadsorbent{seel5046600-6204 P4 H—

To prevent condensation of substances in the walls of the sampling ports, it is strongly recom
heaf up the sampling ports to 120 °C.

mended to

result in a
effects can
iring 65 °C

Car
bre
be 1
and

e should be taken that the air sampling tubes will not become too hot which could
hkthrough of substances and / or damage of the adsorbing material. If né¢essary, both
hinimised by using glass tubes. Annex A shows infrared pictures of the sampling tubes d
100 °C sampling.

Itisladvisable to carry out replicate sampling.

9.3]11 End of testing

ning of the
Ibjected to

An
emi
acl

emission test ends upon deactivation of the climate regulating system or upon the ope
ssions test room. Directly upon conclusion of the emissions test, the test room shall be s
baning operation (see 9.2).

Table 1 — Testprocedure by phase

PHase | Time | Temperature |Air changetarget| Dew point bath tem- Proceduye
target perature / air supply
moisturea
h:min °C h-1 °C/%RH

1 max (230) maximum off Cleaning the chamber (e.g.
overnight)

2 65 maximum 10,4 /5,0 Set temperature tq 65 °C and
allow the chamber tq equilibrate
at 65 °C

3 0:00 65 0,40b 10,4 /5,0 Measure the background con-
centration for 30 mjin

4 0:30 65 0,40 10,4 /5,0 Insert test specimen

ba 4:30 65 0,40 10,4 /5,0 Start VOC air samplingd

b by 5:00 65 0,40 10,4 /5,0 End of air samplingd

6 5:00 TOU 0,447 Off Start heating up to 100 °Ce

7a 8:00 100 0,44c off Start SVOC air sampling

7b 8:30 100 0,44c off End of air sampling

a Dew point bath temperature and relative humidity are referenced to a temperature of 65 °C and a pressure of
101,325 kPa.

b In order to set the established air change rate of 0,40 h-1, e.g.in a 1,00 m3 test chamber, a supply air flow of 323 1 h-1
(at standard temperature and pressure of 0 °C and 101,325 kPa, respectively) shall be set with an accuracy of + 5 %.

c The air flow rate with reference to standard temperature and pressure entering the small chamber is the same
for both operating modes (65 °C and 100 °C). Larger air change rates at elevated temperatures merely result from thermal
effects according to the ideal gas law: V2=(T2/T1)xV> (with T1 =338 Kand T = 373 K).

d Optional sampling period. Only required if analysis of VOCs is anticipated (see Clause 10).

e The final temperature of 100 °C should be reached within 1 h at the most.

©IS
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10 Determination of VOCs at 65 °C and SVOCs at 100 °C in one run

The determination of VOCs at 65 °C and SVOCs at 100 °C in one run is possible. Measure the VOCs at a
temperature of 65 °C as described in ISO 12219-4. Follow this by a test phase at 100 °C for the SVOC
sampling. After air sampling at 65 °C, change the sampling tubes and use new sampling tubes for the air
sampling at 100°C. A typical temperature profile is shown in Annex A.

11 Calculation of the emission rate

Area or mass-specific emission rates (g4 or g,;) can be derived from small chamber air concentrations

using the ¢
the followi

At a given

emission 1
individual
compound
specific air

Yy =4
where

Ly is

n is

Formula (3
tested und

The measy
converted

s =Y

The result
the emissi
individual
The SVOC
using the ¢

onventional calculations described in ISO 16000-9 and ISO 16000-10 and as reproduce
hg text.

test condition, the mass concentration of substance X (7, ), depends on the @gea-spe

ate of the test specimen and the air flow rate through the emission testchamber.
SVOCs, the compounds found both in the material and in the background-shall be subtrac

by compound. The relation betweeny, , the area-specific emission rate”(q4) and the a
flow rate (q) of the emission test chamber can be expressed as:

Li_a
A n q
the surface loading of the chamber, in m2 m-3;

'he air change rate, in h-1.

er given emission test chamber conditions, y, depends on the area-specific air flow rate

Fo an area-specific emission.rate.
x4

shall be related £e,the time of the emission measurement after placing the test specime
bn test chamber)and may be reported quantitatively as the area-specific emission ratg
SVOCs accarding to the objective of the test.

mass eencentration (p) in air is calculated as described in ISO 16000-6:2011, Clause
prréction for 23 °C and 101,3 kPa.

d in

Fific
For
ted

fea-

(3)

) shows that the area-specific air flow rate, g, equals the n/Ly4 ratio. For a given prodluct

red concentration, y,, of a SVOCin the outlet air from the emission test chamber shall be

(4)

n in
p, of

11,

12 Test report

The following is a guide to the details required in a test report if the small chamber results are to be
used for evaluation of emissions in absolute terms. A simpler report is acceptable if this test is carried
out for routine, in-house quality control purposes.

a) Testlaboratory:

1)
2) na
3)

12

laboratory details (if appropriate);

me of the responsible person;

reference to this practice;
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f)

g)
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4) reference to the appropriate in-house protocol or detailed description of the equipment and
methods used.

Test specimen description:

1) type and batch number of the product (and brand name, if appropriate);

2) testspecimen selection process (e.g. random);

3) product history (e.g. date of production or date of arrival at the test laboratory, if appropriate);

4) description of the packaging, if appropriate
5 i I SE PPrOf

Test specimen preparation:

1) date and time of unpacking (if appropriate) and test specimen preparation;

2) conditions of storage and any deviations (see 9.3.2);

3) method of preparation, including thickness and compound.

Experimental conditions and procedures:

1) volume of the small chamber (see 6.2.1);

2) small chamber conditions [temperature, air/gas flow) humidity (if appropriate)];

3) testspecimen area and means of application (forliquid products, e.g. paint, describelcompound
and coating procedure, paint thickness);

4) sampling of emitted compounds (adsorbent used, volume sampled, sampling dufration and
sampling times after introduction inte the small chamber);

5) analytical conditions used (i.e. thermal desorption parameters, GC column selecfed, GC-MS
conditions, etc.);

6) any deviations from the procéssing of the test specimens (see 8.1);

7) testprocedure used (s€e'9.1)
Data analysis:

1) description of tHe method used to calculate the specific emission rate or vapour concentration
data of VO€s-or SVOCs.

Results:

1) spetific emission rates each test specimen, for individual SVOCs and/or TVOC (if rgquired), at
the times of gas sampling.

Quatity assurance/quatity comtrot:
1) small chamber background concentrations of semi-volatile organic compounds;
2) recovery data (to evaluate the overall performance);

3) results of duplicate sampling/analysis; quality of the environmental variables [e.g. temperature,
air or gas selected, air/gas flow, air/gas change rate, humidity (if appropriate)].
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