INTERNATIONAL

ISO

STANDARD 16000-10

First edition
2006-02-01

Corrected version

2006-06-15
Indoor air —
Part 10:
Determination of the emission of valatile

organic compounds from building

products and furnishing — Emission test

cell method

Air intérieur —

Partie 10: Dosage de I'émission de composés organiques vo
produits de construction et d'objets d'équipement — Méthode
cellule d'essai d'émission

atils de
de la

_ Reference number
= — ISO 16000-10:2006(E)

© ISO 2006


https://standardsiso.com/api/?name=f46144b77a10d1c5fc5f27bf2f122c84

ISO 16000-10:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2006 — All rights reserved


https://standardsiso.com/api/?name=f46144b77a10d1c5fc5f27bf2f122c84

ISO 16000-10:2006(E)

Contents Page
] T o o iv
oo LU T o) o Vi
1 SO T T T T e e e 1
2 Normative referencCes ..o e 1
3 Terms and definitions ... W e e 1
4 Symbols and abbreviated terms ... e e 3
5 Lo 1 4 e =\ S0 S I 4
6 Emission test cell Ssystem ... B e s 4
7 Y o =T =1 {0 U I 5
8 Test CONAItIONS ... e | 5
9 Verification of the test conditions.........ccccoiiiiiiii et f 6
10 QLTS A= o 2= o3 14 L= 0 - U I 7
1 Emission test cell preparation............. e W e fee e 7
12 TesSt MEtROd.......cooi e R T e | 8
13 Calculation of area specific emission rates and expression of results.........cccccccervrvecccfoernnnnnnne. 8
14 Performance characteristics .............ad v e 9
15 JLIE=53 (=1 oo o SO Y 9
Anphex A (normative) System for quality‘assurance/quality control...........ccccoccccciceirrinnccccccseceees forecccsnnens 1
Anphex B (informative) Examples of area specific air flow rates in a model room...........ccccccecccfernrnnnnne 13
Anphex C (informative) Example of an emission test cell.........ccccccemrriiiicciiscriinncc e feree e 14
=] ¢ Lo o =T ] /N IR 16

© SO 2006 — Al rights reserved iii


https://standardsiso.com/api/?name=f46144b77a10d1c5fc5f27bf2f122c84

ISO 16000-10:2006(E)

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 1SO
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-govermmental, in liaison with ISO, also take part in the work. ISO collaborates closely with. [the
Internationpl Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main fask of technical committees is to prepare International Standards. Draft International Standafds
adopted by the technical committees are circulated to the member bodies for voting. Publication as|an
Internationpl Standard requires approval by at least 75 % of the member bodies casting.a-vote.

Attention ig drawn to the possibility that some of the elements of this document.fray be the subject of patent
rights. ISO[shall not be held responsible for identifying any or all such patent rights.

CEN/TC 264, Air quality, in collaboration with Technical Committee ISO/TC 146, Air quality, Subcommittee
SC 6, Indopr air, in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna
Agreement).

ISO 16000F10 was prepared by the European Committee for Standardization (CEN) Technical Commi£ee

ISO 16000| consists of the following parts, under the general title Indoor air:

— Part 1f General aspects of sampling strategy

— Part 2] Sampling strategy for formaldehyde

— Part 3f Determination of formaldehyde ahd)other carbonyl compounds — Active sampling method
— Part 4 Determination of formaldehyde — Diffusive sampling method

— Part 5] Measurement strategy.for'volatile organic compounds (VOCs)

— Part 6] Determination of-vofatile organic compounds in indoor and test chamber air by active sampling| on
Tenax TA sorbent, thermal desorption and gas chromatography using MS/FID

— Part 7} Sampling Strategy for determination of airborne asbestos fibre concentrations

— Part 8f Determination of local mean ages of air in buildings for characterizing ventilation conditions

— Part 9] “Determination of the emission of volatile organic compounds from building products and
furnishing — 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

The following parts are under preparation:

— Part 12: Sampling strategy for polycyclic aromatic hydrocarbons (PAHSs), polychlorinated dibenzo-p-
dioxins (PCDDs), polychlorinated dibenzo-furans (PCDFs) and polychlorinated biphenyls (PCBs)

iv © SO 2006 — Al rights reserved
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— Part 13: Determination of total (gas and particle-phase) polychlorinated dioxin-like biphenyls and
polychlorinated dibenzo-p-dioxins/dibenzofurans — Collection on sorbent-backed filters with high-
resolution gas chromatographic/mass spectrometric analysis

— Part 14: Sampling strategy for nitrogen dioxide (NO,)
— Part 15: Measurement of nitrogen dioxide (NO,)

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

— [ Part T7- Detection and enumeration of moulds — Culture-based method

This corrected version of ISO 16000-10:2006 incorporates the following corrections:
— | in Clause 2, on page 1, 2006 has been added after ISO 16000-11;

— | in 3.11, on page 2, Note 1 has been revised to align it with the corrected version of ISO 16000-P:2006;

—| in Clause 10, on page 7, ISO 16000-11:2005 has been replaced by ISO™16000-11:2006.

© 1SO 2006 — All rights reserved \"
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Introduction

The determination of volatile organic compounds (VOCs) emitted from building products using emission test
cells in conjunction with the standardised sampling, storage of samples and preparation of test specimens has

objectives such as:

— to proyide manufacturers, builders, and end users with emission data useful for the evaluation of fthe
impaci of building products on the indoor air quality;

— to promote the development of improved products;
— on-sitg investigation of building product surfaces.

The method can in principle be used for most building products used indoors.

Vi © SO 2006 — Al rights reserved
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INTERNATIONAL STANDARD ISO 16000-1

0:2006(E)

Indoor air —

Part 10:

Determination of the emission of volatile organic compounds

fr

m|ethod

1 | Scope

This part of ISO 16000 specifies a general laboratory test method forcdetermination of the ar
emfission rate of volatile organic compounds (VOCs) from newly produced building products of
undler defined climate conditions. The method can in principle also be @pplied to aged products. Th
data obtained can be used to calculate concentrations in a model rfoém.

Acg¢ording to the definition of an emission test cell, it is also possible to perform non-destructiv
me@asurements on building products on-site in buildings. However, the procedure for such measy
nof described in this part of ISO 16000.

Sapling, transport and storage of materials to be tested, and preparation of test specimens are d
ISQ 16000-11. Air sampling and analytical methods for the determination of VOCs are dg
ISP 16000-6 and ISO 16017-1[201,

Anlexample of an emission test cell is desgribed in Annex C of this part of ISO 16000.

For the determination of formaldehyde, emissions from wood-based panels, refer to EN 717-1:20
ISP 12460-1 [']. However, this part-of SO 16000 is also applicable to wood-based panels and oth
prgducts in order to determinelthe emission rate of formaldehyde. The measurement pro
formaldehyde is described in.JSO 16000-3 [2].

2 | Normative references

Th
ref
doq

1S(

b following _referenced documents are indispensable for the application of this document.
brences, only the edition cited applies. For undated references, the latest edition of the
ument(including any amendments) applies.

554:1976, Standard atmospheres for conditioning and/or testing — Specifications

ba specific
furnishing
e emission

B emission
rements is

escribed in
scribed in

04 [21] and
er building
cedure for

For dated
referenced

ISO 16000-11:2006, Indoor air — Part 11: Determination of the emission of volatile organic compounds from
building products and furnishing — Sampling, storage of samples and preparation of test specimens

3 Terms and definitions

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

31
air change rate

ratio of the volume of clean air brought into the emission test chamber per hour and the free emission test

chamber volume measured in identical units

© 1SO 2006 — All rights reserved
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3.2

air flow rate

air volume

3.3

entering into the emission test cell per time

air velocity
air speed over the surface of the test specimen

3.4

area specific air flow rate

ratio betwe

on the Qllpp|y air flow rate and the area of the test Qpprimpn

3.5

building product

product prg

3.6

emission
a small ch
that is plad
becomes ¢

3.7
emission {
concentrat
measured

3.8
product Ig
ratio of exf

3.9
recovery
measured

time period divided by the mass of target velatile organic compound added to the emission test cell in

same time
NOTE

3.10
sample

part or pieg

3.11

specific emission-rate

A
product sp

duced for incorporation in a permanent manner in construction works
est cell

amber for the determination of volatile organic compounds emitted from indeor materials/produ
part of the emission cell
est cell concentration

on of a specific volatile organic compound, VOC,, (or dgroups of volatile organic compoun
n the emission test cell outlet

ading factor
osed surface area of the test specimen and thesfree emission test cell volume

mass of a target volatile organic compound in the air leaving the emission test cell during a gi
period, expressed in percent

The recovery provides information about the performance of the entire method.

e of a buildingfroduct that is representative of the production

cts

ed on the surface of the test specimen and is designed so that the sutface of the test specinpen

en
the

bcific'rate describing the mass of a volatile organic compound emitted from a product per time zrt a

given time
NOTE 1
unit specific
NOTE 2

3.12

Y ot £ 4l % 4
muUtIiT uic owdit U i 1Cot

Area specific emission rate, g, is used in this part of ISO 16000. Several other specific emission rates can be
defined according to different requirements, e.g. length specific emission rate, g;, volume specific emission rate, g, and

emission rate, g,

The term “area specific emission rate” is sometimes used in parallel with the term “emission factor”.

target volatile organic compound
product specific volatile organic compound

© 1SO 2006 — All rights reserved
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3.13

test specimen

part of the sample specially prepared for emission testing in an emission test cell in order to simulate the
emission behaviour of the material or product that is tested

3.14

total volatile organic compounds

TVOC

sum of the concentrations of identified and unidentified volatile organic compounds eluting between and
including n-hexane and n-hexadecane

NOJTE 1 For quantification of the identified compounds, their individual responses are used. Theafeas of the
uniglentified peaks are converted on molecular mass basis to concentrations using the toluene response factor][®!.

NOTE 2  Due to practical reasons to taken into account for emission test chambers, this definition-differs lightly from
that in 1ISO 16000-6:2004. In ISO 16000-6, TVOC are related to the sampling medium Tenax TA®Y on which the TVOC
are|adsorbed.

3.1
vcjgtile organic compound
vocC

ordanic compound that is emitted from the test specimen and all those detected in the test cell outlgt air

NOJTE 1 Due to practical reasons to be taken into account for emission.teést chambers, this definition differq from that in
ISQ 16000-6:2004. In 1SO 16000-6, the definition is based on the boajling point range (50 °C to 100 °C) tq (240 °C to
26( °C).

NO[TE2  The emission test method described in this part>of ISO 16000 is optimum for the range of [compounds
spgcified by the definition of total volatile organic compounds(TWVOC).
4 | Symbols and abbreviated terms

The symbols and abbreviated terms used’in this part of ISO 16000 are given below.

Slymbol Name Unit
o mass concentration.af a VOC in the emission test cell micrograms per cubic metre
L product loading-factor square metres per cubic metre
n air change_rate changes per hour
q area specific air flow rate (= n/L) cubic metres per square metre apd hour
q4 areasspecific emission rate micrograms per square metre arld hour
q length specific emission rate micrograms per metre and hour
q, mass specific emission rate micrograms per gram and hour
qy veldrme-speeific-erissionrate Ficregramspercabiemetre-and hour
q, unit specific emission rate micrograms per unit and hour
t time after start of the test hours or days

1) Tenax TA® is the trade name of a product manufactured by Supelco, Inc. This information is given for the
convenience of users of this part of ISO 16000 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.

© 1SO 2006 — All rights reserved
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5 Principle

The principle of the test is to determine the area specific emission rates of VOCs emitted from the surface of a
product test specimen. The test is performed in an emission test cell at constant temperature, relative air
humidity, and area specific air flow rate. Measurements of the VOC concentration in the air at the outlet are
representative of the air in the emission test cell.

Area specific emission rates at a given time, ¢, are calculated from the emission test cell air concentrations
and the area specific air flow rate, ¢ (see Clause 13).

Wth k lede £ 4t =Y frotion o th H S 1 20 i flonar th o ol th P P2 3 S and-th = 3
| now UyC U T COTTOC T I atoTT i e —ait, te—air novw - amouygrT e CThTTTSSTUTT (CoT OCTH, aria e SurTacta ea

of the test gpecimen, the area specific emission rates of VOCs from the product under test can be determingd.

6 Emission test cell system

6.1 General

An emissign test cell system designed and operated to determine area specific emission rates of VOCs fqom
building pfoducts shall contain the following: emission test cell, clean air generation and humidificafion
system, monitoring and control systems, to ensure that the test is carried out according to specified
conditions |4l [5). 6], [7],

For solid products with smooth surface, the emission test cell is placed directly against the surface of the
product te$t specimen. To secure air tightness, other products shalkbe placed in specially constructed fest
specimen holders.

General sgecifications and requirements that apply to all types-of emission test cells in this part of ISO 16000
are given in 6.2 to 6.6 below.

Quality asgurance / quality control activities shall bescarried out as in Annex A.

6.2 Emipssion test cell materials
The emissjon test cell and the parts of.the sampling system coming in contact with the emitted VOCs |(all
tubings angl couplings) are normally made of surface treated (polished) stainless steel or glass. However, ir all
cases the fequirements in 6.3 and 6:5/shall be fulfilled.

The sealing material that links.together the emission test cell and the test specimen shall be low emitting and
low adsorbiing and shall not.contribute to the emission test cell background concentration.

6.3 Air supply

The emiss|on test-cell shall be supplied with pure and humidified air and have a device for controlling the| air
flow rate wjthcan accuracy of + 5 %.

6.4 Air tightness
The emission test cell shall be airtight in order to avoid uncontrolled air exchange with external air.

The emission test cell shall be operated slightly above atmospheric pressure to avoid any influence from the
laboratory atmosphere.

The emission test cell is considered sufficiently tight if the inlet and outlet air flows differ by less than 5 %.

Products with a large air permeability or irregular surface may cause leakage. According to the demand for air
tightness given above they shall therefore be placed in airtight test specimen holders.

4 © 1SO 2006 — Al rights reserved
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6.5 Air sampling devices

The exhaust air (at the emission test cell outlet) shall be used for sampling. Sampling of the outlet air (e.qg.
with a sampling pump) is achieved by connecting adsorbent tubes to the outlet couplings.

The sum of sampling air flows shall be smaller than 90 % of the inlet air flow to the emission test cell.

A multiport sampling manifold can provide the flexibility for duplicate air sampling. The sampling manifold shall
enter directly to the outlet air stream If a duct shall be used, it shall be as short as possible and maintained at

the

same temperature as the emission test cell.

NO
em

6.6
Th
em
em

Re

TE The exhaust from the emission test cell should be ducted into a fume hood, ensuring that(an
tted from the test material are isolated from the laboratory environment.

Recovery and sink effects

e recovery of a target VOC can be determined using a VOC source of known specific emission
ission test cell. The concentrations generated shall be of similar magnitude ‘as those expected
ission tests of building products.

covery tests shall be performed in the test cell on an inert surface (glass or stainless steel), us

andl n-dodecane. Test cell air concentrations shall be determined at 24 h after start of the test.

rec
rep

NO

NO
ads
targ

Th
7.1
7.2

7.3

overy shall be greater than 80 % for toluene and n-dodecanelid he results of this recovery te
orted in the test report as concentration expected versus concentration measured.

TE 1 Low recovery of hygroscopic VOCs may occur in humidified air.

TE 2  Sink effects, leaks or poor calibration can cause“difficulties to meet the minimum requirement
orption characteristics are very much dependent on the type of compound emitted. Additional recoveryf
et VOCs with different molecular weight and polarity;can be used to increase understanding of these effect

Apparatus
b equipment necessary for carrying out an emission test are listed below.
Clean air supply, e.g. pressurised purified air or synthetic air in gas cylinders.
Emission test cell.system.

Humidification-system.

7.7
tes

8

8.1

Air humidity and temperature monitoring systems.

Air-flow meters.

y chemicals

rate in the
during the

ng toluene
The mean
st shall be

s. Sink and
tests using

a7

Either cleaning agent for the emission test cell, or oven for heating and cleaning the emission

t cell.

Test conditions

Temperature and relative air humidity

Products for use in Europe shall be tested at temperature and relative air humidity 23 °C, 50 % RH during the

em

ission test (ISO 554). The tolerances are + 2 °C and £ 5 % RH.

© 1SO 2006 — All rights reserved
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For products with applications under other climatic conditions alternative temperature and air humidity

conditions

8.2 Sup

may be used, preferably as specified in ISO 554.

ply air quality and background concentration

Supply air shall not contain any VOCs at levels greater than the emission test cell background requirements.

Background concentrations shall be low enough not to interfere with the emission determinations beyond
quality assurance limits.

The TVO
single targ

The water

8.3 Airy

The calcul
0,003 m/s

NOTE
on the subs

EXAMPLE

8.4 Area specific air flow rate and air change rate

The emiss
in designin

EXAMPLE

9 Verif

9.1 General

All control
control sch

9.2 Teni

Control of
required te

Dackground concentration shnall De 1ower than ZU pg/m3. Ime Dackgrouna concentration or
bt VOC shall be lower than 2 pg/ms3.

Lised for humidification shall not contain interfering VOCs.

yelocity

ated or measured air velocity over the surface of the test specimen shall“be in the range
00,3 m/s.

The air velocity can be important for evaporative controlled emissions, e.g. from liquid products. This depe]
rate.

Examples of air velocities are given in Annex C.

g the test conditions.

Examples of area specific air flow rates are_given in Annex B of this part of ISO 16000.

cation of the test conditions

measures shall be traceable to a certified standard according to the quality assurance and qua
emes (Annex A of-this part of ISO 16000).

perature and relative air humidity control systems

temperature can be made by placing the emission test cell within a location controlled to
mperature.

ny

of

nds

on test cell concentration depends on the area specific air flow rate that is selected as a parameter

lity

the

Control of

relative all numidality and temperature can be made DYy Various Systems with e.d. DUIt-In numi

control of the supply air.

lity

Temperature and relative air humidity shall be measured independently of the systems for controlling the
temperature and relative air humidity.
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https://standardsiso.com/api/?name=f46144b77a10d1c5fc5f27bf2f122c84

ISO 16000-10:2006(E)

9.3 Test conditions in the emission test cell

Temperature, relative air humidity, and air flow rate shall be measured with instruments meeting the following
accuracy:

— temperature +1,0 °C;
— relative air humidity +3 % RH;

— air flow rate + 3 %.

The relative air humidity shall be measured at the air outlet. The temperature sensors shall be placed either in
thelemission test cell or in the air outlet.

9.4 Air velocity and air flow rate in the emission test cell
The air flow rate shall be checked and readjusted prior to air sampling using a calibrated gas flow meter. The
air fflow rates shall not vary by more than + 5 % of the set value. The air velocity in the emission tegt cell shall
be [constant.

NO[TE If the test is carried out with a gas volume meter / flow meter that‘is not permanently installed, b¢ aware that
the|back pressure introduced by the meter can lower the flow rate through the ‘emission test cell.

9.8 Emission test cell air tightness
Thée emission test cell air tightness shall be checked at the beginning of an emission test, by compdrison of air
flow rates at the inlet and the outlet ports, see 6.4.
10| Test specimens

Stydies of the emission of VOCs from_building products in emission test cells require proper handling of the
prgduct prior to testing.

Follow the procedures for testespecimen preparation as specified in Annex A (for solid produ¢ts) and in
Anpex B (for liquid products).of ISO 16000-11:2006.

11| Emission test cell preparation

Thée¢ emission testcell shall be cleaned in accordance with either 11.1 or 11.2.

11]1 Cleaning by using a detergent

The ‘emission test cell is cleaned by washing the inner surface with a diluted alkaline detergent, followed by
two separatfe rinsings with freshly distilled water. Then wash the inner surface with non-denatured ethanol or
other appropriate solvent.

11.2 Cleaning by thermal desorption

The emission test cell can also be cleaned by heating in a vacuum oven at elevated temperature (70 °C to
100 °C) over night.

© 1SO 2006 — Al rights reserved 7
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12 Test method

12.1 Background concentrations

Place the emission test cell on a clean and planar surface (e.g. glass or stainless steel). An air sample of the
emission test cell background is taken before the start of a new emission test to quantify any background
contribution of volatile organic compounds from the empty emission test cell.

Background concentrations shall meet the requirements in 8.2.

12.2 Test specimen location in the emission test cell

The positigning of the emission test cell shall ensure that the direction of the air flow is evenly distributed ogver
the emitting surface of the test specimen.

12.3 Time for measurements of emission test cell air concentration

The concgntration measurements shall be carried out at predefined sampling times. Depending on fthe
objective qf the test, it can be appropriate to sample the air at additional times. Air sampling duration|for
concentratjon measurements depends on the analytical methods to be used and they shall be documented

Duplicate gir samples shall be taken at (72 + 2) h and (28 + 2) days after thestart of the test.
After termipation of the emission test, the emission test cell shall be cleaned according to Clause 11.

Emission test duration is determined by the purpose of the test. For long-term testing, the test specimen shall
be stored linder controlled conditions as prescribed in 8.1, if it\is removed from the emission test cell. Dufing
this storage, the aging process of the test specimen shalltbe similar to that occurring in the test cell. Any
contamination by other stored test specimens has to.bé avoided. The test specimen shall then be |re-
introduced|into the test cell at least 24 h prior to air sampling. Each removal of the test specimen has to| be
documentgd in the test protocol.

NOTE 1 If decay studies are required, air samples'can be taken after 1, 3, 7, 14, 28 and 56 days, or longer, after|the
start of the test.

Background concentrations of VOCs (should be sufficiently controlled in order to avoid contamination of fest
specimens|,

NOTE 2 [To minimize contamination of test specimens between testing times, well ventilated shelves or storpge
cabinets canf be used.

13 Calculation. of area specific emission rates and expression of results

At a given |test'condition, p, depends on the area specific emission rate of the test specimen and the air flow
rate through the emission test cell. For individual VOCs, the compounds found both in the material and in fthe
background shall be subtracted compound by compound. For TVOC, the measured background shall be
subtracted. The relation between p,, the area specific emission rate (¢,) and the area specific air flow rate (¢)
of the emission test cell can be expressed as:

px:qA'(L/n):qA/q (1)

Equation (1) shows that the area specific air flow rate, ¢, equals the /L ratio. For a given product tested under
given emission test cell conditions, the concentration of VOC . depends on the area specific air flow rate.

8 © 1SO 2006 — Al rights reserved
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The measured concentration, p,, of a VOC in the outlet air from the emission test cell shall be converted to an
area specific emission rate, ¢4. p, is the mean concentration of a VOC, calculated from a duplicate air
samples as described in 12.3.

g 4=p,-q attimetr

()

The result shall be related to the time of the emission measurement after placing the test specimen in the
emission test cell and may be reported quantitatively as the area specific emission rate, of individual VOCs
and/or TVOC according to the objective of the test.

The-s

an(

NO
me
refq

14

Pe
1S(

15

Th

O ol d o PP PN P
- OoorG—0 garaet—10 Y

of produ

i only to be used for comparison cts with similar target VOC profiles.

test laboratory:

name and address of the laboratory;
name of the responsible person;

description of the equipment and methods used (test cell, clean air system, environmer
sample collection, analytical instrumentation, standard generation and calibration);

sample description:

1)
2)

3)

type of producti(and brand name if appropriate);
samplesselection process (e.g. random);

product history (date of production, date of arrival to the test laboratory);

test Specimen preparation:

hict studied

TE For certain purposes, area specific emission rates can be calculated from time concentration profiles, or by
bns of various mathematical models, e.g. first-order decay from concentration time data. This\and other| models are
rred to in References [8] and [9].

Performance characteristics
formance characteristics of this test method when used in conjunction.with ISO 16000-6, are discussed in
D 16000-6 and ISO 16017-1.

Test report
b test report shall include the following information:

tal control,

Y
2)

date and time of unpacking and test SPecimens preparation (hour, day, month and year);

method of preparation, including thickness and substrate, including for liquid products the substrate,

the amount per unit area, and/or the thickness;

experimental conditions and procedures:

test cell conditions (temperature, relative air humidity, air change rate, air velocity);
test specimen area and loading ratio;

sampling of emitted compounds (adsorbent used, volume sampled, sampling duration
after introduction into the cell);

© 1SO 2006 — All rights reserved
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e)

f)

9)

10

data analysis:

describe the method used to derive specific emission rates from measured cell concentrations (specify
mathematical models or equations used);

results:

specific emission rates shall be reported for each test specimen, for individual VOCs and/or TVOC, at the
times of air sampling;

quality

assurance / aualitv control:
-1 PA

1) background test cell concentrations of target compounds;

covery data of toluene and n-dodecane (to evaluate sinks);

sults of duplicate sampling/analysis;

ality of the environmental variables (temperature, relative air humidity,“air change rate, |air

locity).
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Annex A
(normative)

System for quality assurance/quality control

A.1 _General

En
frarework of a Quality Assurance Project Plan (QAPP). The QAPP shall contain a project|descri
I

qu

A.

Ab
res
infd

A.

Th
bei

0:2006(E)

ission cell testing of organic emissions from indoor materials/products shall be conducted

ity objectives/acceptance criteria, QA/QC approaches/activities, and QA/QC audits.

p Project description

rief description shall include what materials are to be tested; how the testing is to be conducted;
ponsible for various project activities. The project experimental, design shall contain the
rmation for this portion of the QAPP.

B Data quality objectives/Acceptance criteria

s section of the QAPP defines the precision, accuracy, and completeness desired for each
hg measured.

A.4 QA/QC Approaches/Activities:[1%

Th

rec

a)
b)
c)
d)
e)

f)

g)

h)

b types of QA/QC activities that can-be specified in the QAPP include establishment of a
ords/notebooks to ensure proper operation of equipment and recording of data, such as:

sample log to record receipt,'storage, and disposition of materials;

GC standards preparation log to document preparation of all organic compound substances;
permeation tube4og to record weight loss data for all permeation tubes;

calibrationogs to contain environmental systems calibration data;

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

materials testing logs in which to record all pertinent information for each test, including sam

within the
ption, data

and who is
necessary

parameter

system of

ple details,

sample ID number, and GC run ID number;

sorbent cartridge cleanup/desorption log detailing thermal cleanup and QC validation
cartridges;

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

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

— routine maintenance and calibration of systems;
— daily recording of GC calibration accuracy and precision (i.e. control charting);
— timely monitoring of percent recovery of the internal standard that was added to all samples;

— collection and analysis of duplicate samples;

— QC checking of organic collection sorbent tubes;

— periodjc analysis of audit gases supplied by an independent source.

A.5 QA/QC Audits

Finally, thd QA/QC program shall include periodic audits by QA personnel to evaluate compliance with QAPP
protocols.
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Examples of area specific air flow rates in a model room

Table B.1 — Examples of area specific air flow rates in a model room

Model room @

Area specific air flow rate

m3/(m2-h) or n/L

174m3, n=05h"

Floor area = 7 m? 1,2
Wall area = 24 m2 0,4
Sealant area = 0,2 m? 44
a8  See Reference [5].
NO[TE A calculated concentration may differ from reality. Also one 'should remember that the figure of e

is @ mean for one hour, but one day later the emission may have changed many times.

mission rate
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