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Foreword

This translation has been made based on the original Japanese Industrial
Standard revised by the Minister of Economy, Trade and Industry
through deliberations at the Japanese Industrial Standards Committee
in accordance with the Industrial Standardization Law.

Consequently JIS A 1901 : 2009 is replaced with this Standard.

Attention is drawn to the possibility that some parts of this Standard
may conflict with patent rights, applications for a patent after opening|to
the public or utility model rights. The relevant Minister and the Japanese
Industrial Standards Committee are not responsible for identifyinig any of
such patent rights, applications for a patent after opening to the public or
utility model rights.

(111)
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JAPANESE INDUSTRIAL STANDARD JIS A 1901 : 2015

Determination of the emission of volatile
organic compounds and aldehydes by
building products — Small chamber method

Introduction

This Japanese Industrial Standard has been prepared based on the hrst edition of
ISO 16000-9 published in 2006 with additional provisions including test conditieng and
test methods not specified in ISO and with some modifications of the technical contents,
to correspond to the actual situations in Japan.

The portions given sidelines or dotted underlines are the matters in which thg con-
tents| of the corresponding International Standard have been modified. A list of modi-
ficatipns with the explanations is given in Annex JF. The comparison table betjween
previpus and current editions of this Standard on technically significant revisidns is
giver] in Annex JG.

1 S¢ope

This Standard specifies a general laboratory.test method for determination of gmis-
sion Tate of chemical substances emitted frony’building products into the air, by thle use
of chamber method.

NOTE : The International Standard corresponding to this Standard and the
symbol ef-dégree of correspondence are as follows.

ISO16000-9 : 2006 Indoor air — Part 9 - Determination of the pmis-
sibmr-of volatile organic compounds from building products and furnighing
L Emission test chamber method (MOD)

In addition, symbols, which denote the degree of correspondence in the

contents between the relevant International Standard and JIS, ar¢ IDT
Gdentiaall MOD Guedificad) g2 d NBOY (et acoaoo] o0

4 PN i
\lucllulbal/, AVIN 717 p\pssivivesuy lL/, CATIL AN Uq \1IUU C\iulv AITIIV/ aAaACvCUL \Alllg tO

ISO/IEC Guide 21-1.

2 Normative references

The following standards contain provisions which, through reference in this text,
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied.

PROTECTED BY COPYRIGHT


https://standardsiso.com/api/?name=f52cdb4e3baf13f8ebcc83073d30a5cb

2
A 1901 : 2015

JIS A 1902-2

JIS A 1902-4

JIS A 1962

JIS A 1965

6

JIS A 1966

JIS K 0123
JIS K 0124
JIS K 0557
JIS.Z 8401
JIS Z, 8703

Determination of volatile organic cotipounds in Indoor and test
chamber air by active sampling on _Tenax TA® sorbent, thermal de-

sorption and gas chromatography using MS or MS-FID

NOTE : Corresponding International Standard : ISO 16000-6 Indoor air — Part

: Determination of volatilezorganic compounds in indoor and test

Standard atmospheric conditions for testing

NOTE : Corresponding International Standard @ ISO 554 : 1976 Standal

chamber air by active sampling on Tenax TA sorbent, thermal desonption
and gas chromatography ttsing MS or MS-FID (MOD)

d at-

mospheres for conditioning and/or testing — Specifications (MOD)

3 Terms and definitions

For the purpose of this Standard, the following terms and definitions apply. This

substances.

3.1 chamber

enclosure with air inlet and outlet for air circulation, which can control operational
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parameters for the determination of chemical substances emitted from building prod-

ucts

In this Standard, it is applicable to small emission test chambers with the capacity

of 20
3.2

L to 1 000 L.

air change rate

ratio of the volume of clean air brought into the chamber per hour (air flow rate) and
the free chamber volume measured in identical units

3.3
air v
3.4
ratio
3.5
recip
3.6

time
1n th

3.7
mearn
3.8

ratio

3.9

air speed over the surface of the test specimen in the test chamber

3.10

coefficient of masgsvtransfer derived from the concentration difference of target

stand
speci

3.11

air flow rate

lume entering into the chamber per time

area specific air flow rate

between the supply air flow rate and the area of the test specimen
nominal time constant

Focal of air change rate

local age of air

required for the movement of the air from the ¢hamber inlet to an arbitrary
e test chamber

the mean age

of the local age of air at all points in.the test chamber
coefficient of air change performance

of the nominal time constant'te the mean age

air velocity

mass transfer coefficient

es between~the test specimen and the ambient air over the surface of thg
men

building product

point

sub-
test

product used in construction works

3.12
time
3.13
time

3.14

test start
when the test specimens are set into the chamber
time
(hour or day) from test start to the starting time of air sampling

sampling period

period of time for air sampling from the chamber outlet, using sampling tube or other
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devices

3.15

emission test chamber concentration

The ratio of the mass of target substance sampled in the chamber outlet and the
volume of air sampling during the sampling period.

3.16

emission test chamber concentration measured when clean air i1s brought int

background concentration

0 the

cham
3.17

volur
for a

pling
3.18

ratio
volur

3.19

total
cham
subst

]

3.20

mass
from

In

]

ber, without placing a test specimen
travel blank

he of target chemical substances in a sampling tube to which all procedures e

ir sampling have been applied in order to consider the contamination of a
tube and the contamination at the time of opening, closing and’/transportation
product loading factor
of exposed surface area of the test specimen and the free emission test cha
he
recovery
measured mass of target chemical subgtances in the air exhausted fron

ber during a given time period divided k¥ the total mass of known target che
ances in the air supplied to the chamber in the same time period

ried out based on this‘test method.

emission factor

of target chemical substances emitted per unit time during the time mea
the test stairt

this Standard, area specific emission factor, ¢, is applied.

NOTE 1 Emission factors can be defined according to different requirements

xcept
sam-

mber

h the
mical

NOTE 1  The recovery providescinformation about the precision of the test$ car-

sured

e.g.,

ume specific emission factor ¢, and unit specific emission factor g,.

NOTE 2 ISO 16000-9 uses “specific emission rate”.

3.21

sample

part or a piece of a building product

3.22

test specimen

1 +1 e e FRoR e LN R 1-
ICIIg LI SPTUILIC TINNISSIUIL 1AUTUL q], IIIassS SPCUILIC TIINISSIUIL 1d4UTUL qm, vO

part of the sample specially prepared for emission testing in a chamber in order to
simulate the emission behaviour of the material or product that is tested
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3.23 volatile organic compound : VOC

organic compound whose boiling point is in the range from (50 to 100) °C to (240 to
260) °C

The test method specified in this Standard shall apply to the range of VOCs detected
between and including n-hexane and n-hexadecane with gas chromatography.

NOTE : The test method described in this Standard applys to the range of com-
pounds specified by the definition of total volatile organic compounds
(TVOC). The VOC that was selected and analysed from a product is
called target volatile organic compounds (hereafter referred to as¢'thrget

vOoC").

3.24 | total volatile organic compound : TVOC

sum pf VOC that is detected between and including »-hexane and-n-hexadecane|with
gas chromatography

In this Standard, the calculated TVOC is converted to theé concentration in thq sum
of peak areas using the toluene response factor.

NOTE 1 The calculated TVOC 1s similar to thélstim of the extracted VOCs in the
air.

3.25 | aldehydes

organic compound containing carbonyl group, mainly represented by aldehyde anld ke-
tone

Formaldehyde is the simplest aldehyde. "Other carbonyl compounds" is the generic
term [for aldehydes and ketones, excluding formaldehyde.

NOTE : For the/guideline concentration of target aldehydes, see Annex JE.
3.26 | air
air uged fortesting, having the same composition as atmospheric air

3.27 | tracer gas

gas used for determination of air flaw rate

4 Symbols and units

The symbols and units shall be in accordance with Table 1.
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Table 1 Symbols and units
Symbol Description Unit
A Surface area of test specimen m?
p(0) Initial tracer gas concentration ug/ms3
XG) Tracer gas concentration measured in chamber outlet pg/ms3
air at a given time, ¢, after the test start
Ps Tracer gas concentration at sufficiently long time (equi- ug/ms3
librium time) after the test start
Dt Emission test chamber concentration of target chemical ug/ms3
SUbStAnce Ot @ given time, ¢
ga Area specific emission factor pg/(m2-h)
a1 Length specific emission factor pg/(m-h)
G Mass specific emission factor ug/(g-h)
qy Volume specific emission factor pg/(ms-h)
Gy Unit specific emission factor pg/(unit-h)
L Product loading factor m2/m3
0 Air flow rate into chamber m3/h
vV Volume of chamber m3
k., Mass transfer coefficient of water vapour m/h
/ Length of test specimen m
m Mass of test specimen g
n Air change rate times/h
ko Area specific air flow rate m?¥(m2h)
Time hours or days
Number of test specimens unit
Volume of test specimen m3
Coefficient of air change .performance —
Ty Nominal time constant h
<T> The mean age h

5 Principle

The principle of this test is to determine the area specific emission factor of tlarget
chemlical substances emitted from building products, to be tested by obtaining the
emisgion test.chamber concentration, passing air flow rate and surface area of the test

specimenjperformed in a chamber.

Thg'grea specific emission factor of target chemical substance at time, ¢ is calcylated
as specified in clause 13, by passing air through the chamber at constant temperature,
relative humidity and air flow rate, and with knowledge of the emission test chamber
concentration and air flow rate from the outlet air.

6 Apparatus
6.1 General

Equipment used to perform an emission test of target chemical substances emitted
from building products shall be as follows.
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— Sealing materials for test specimen

— Clean air supply

— Temperature control and humidification system
— Integrating flowmeter

— Air sampling device

—  (Qven
— Analyser
6.2 |Chamber

An|outline of chamber system i1s shown in Figure 1. The outlet air jand inlet air|shall
not b circulated.

Temperature and humidity
monitoring apparatus

— F—————= Outlet ain
: Sampling tube (at the
time of sampling)
“. Test
Inlet aiyx ———— = speci- Chamber
men

Figure 1 Outline of chamber

NOTE : Forexamples of chambers, see Annexes JA, JB, JC and JD.
6.2.1| Shape

The chamber shall be designed to ensure proper mixing of inside air. In pringiple,
any ¢omponents mounted on the chamber shall be detachable for swashing and heat-

treatment.

The part of chamber coming into contact with the emitted target chemical substanc-
es shall be made of stainless steel or glass, with a volume of 20 L. (5 %) to 1 000 L
(=5 %). Mixing devices, e.g. fan, and sealing materials of the chamber shall be low
emitting and low adsorbing materials which do not contribute to the emission test
chamber background concentration.

Chambers of capacity from several L to and excluding 20 L. may be used for tests of
adhesives, paints and coating materials, if they are confirmed to correlate with cham-
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bers of capacity 20 L or more.

6.2.2 Air tightness

tory environment.

6.2.3[ Air supply and mixing facilities

The chamber shall have facilities (e.g. electronic mass flow controller)-capalle of

contihuously controlling the air flow rate at a fixed value. The requirements shall|be in
accondance with 7.5 and 8.4.

6.3 [Seal of test specimen

When measuring the chemical substances emitted only frem the surface of test
specimen, seal the edges and the underside of the test specimen with materialg like
alumlinium foil.

6.4 |Clean air supply

Ait to be supplied in the chamber shall be ag@léan as possible, therefore clean air

supply or clean air of gas cylinder shall be used to prevent increase in backggound
concgntration.

6.5 |Temperature control and humidification system

laboratory environment controlled to the required temperature such as thermostat or
by mijaintaining the inside of\the chamber at required temperature. In principle, the
relatjve humidity shall be(controlled by maintaining the required relative humidiity of
supply air. Temperature and relative humidity shall be monitored continuously and

independently of the system for controlling the temperature and humidity.

The control of temperature shall-be carried out either by placing the chamber in the

In faddition, précdutions shall be taken to avoid condensation of moisture or spgtay of
water in the ¢hamber.

6.6 [Integrating flowmeter

The air flow rate shall be accurately measured within the emission test chamber by

setting an integrating flowmeter is set on the chamber outlet. Alternatively, other
equipment of performance at least equivalent thereto may be used.

6.7 Air sampling procedure

The duct and tube shall be made of materials of minimal adsorption, e.g. polytetra-
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fluoroethylene. If the air flow rate at the time of air sampling is smaller than the air

tory environment.

NOTE : A multi-port sampling manifold may be used to provide flexibility for du-
plicate air sampling.

6.8 Oven

The_oven shall be used to volatilize target chemical substances adhered within the
chamber.

6.9 |Analyser

VAC shall be analysed by gas chromatograph using FID detector (GC/FID) or by gas
chrothatograph using mass spectrometer (GC/MS). For the analysis 0f aldehydes,| high
perfofmance liquid chromatograph (HPLC) shall be used.

V({C analyser shall be in accordance with clause 6 of JIS A)1965, clause 6 of JIS A
1966|or clause 5 of JIS K 0123, or performed by other dévices of accuracy at |least
equivalent thereto. Analyser for aldehydes shall be in accordance with 6.3.1 of JIS A
1962 (or clause 5 of JIS K 0124. Alternatively, othercdevices of accuracy at least gquiv-
alent|thereto may be used.

7 Test conditions

7.1 |General

it shall be performed under the@est conditions specified in 7.2 to 7.5, and 4t the
re close to the atmospheric pressure.

emperature and relative-humidity

perature in the chamber shall be 28 °C and and relative humidity shall be [50 %

in JIS Z 8703. The’' performances of the chamber shall be controlled withih the

ing range of cénditions.

emperature 28 °C £ 1.0°C

b the

Altlernative temperature and humidity conditions should be used according t

test purpese1n-orderto-contirmthetemperature-humidity-dependence-

NOTE : Emission factor highly depends on the temperature and the relative hu-
midity.
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7.3

Supply air quality and background concentration

The quality of supply air and background concentrations shall be low enough not to
interfere with the emission determinations.

The pure water used for humidification shall not contain interfering target chemical
substances. The water quality shall be at least Al specified in JIS K 0557, and the
target component shall not be detected.

7.4

Mass transfer coefficient

Th
shou

WH
shall

]

7.5
At

ic aiy
tions

b mass transfer coefficient over the surface of the test specimen 1n the chal
d be about 9 m/h to 18 m/h, by converting it into water vapour.

len a fan is set in order to stir the contents of the chamber, forced convéction
not be of mass transfer coefficient 18 m/h or over.

NOTE 1 The volume of the mass transfer coefficient sometimes influence
emission factor for evaporative controlled emission>The emission f
depends on the substrate to be used.

proximately to air velocities of about 0.1 /s to 0.3 m/s over the sy
of the test specimen.

Area specific air flow rate and air change rate

mber

field

s the
actor

NOTE 2 The mass transfer coefficients of about 9 m/h to 18 m/h corresponid ap-

rface

pecif-
ondi-

8 Verification of the test conditions

8.1

Monitoring of the test conditions

Temperature, relative humidity and air flow rate shall be monitored and recorded

continuously with the following accuracies.

For the temperature and relative humidity, the outlet air may be measured.

— Temperature +0.5 °C

— Relative humidity =+5 %
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measurement of flow rates at the inlet and the outlet or by measurement of tracer gas
dilution.

An[integrating flowmeter 1s set at the chamber outlet, and the air change rate) n, is

obtaiped by calculating the measured air flow rate Q divided by the chambex volume,

8.4 |[Coefficient of air change performance in chamber

The test to determine the coefficient of air change performance in the chamber|shall
be carried out by placing the test specimen ©@r the inert substrate (e.g. glass pldte or
stain]ess steel sheet) of the same size as the test specimen in the test chamber. The co-
efficipnt of air change performance shall be calculated as follows.

a) Step-up method After the tracer gas is adequately mixed with the supply air at

=]

itlet shall be measured.Fhe coefficient of air change performance # in the dham-
bpr is calculated from the temporal change by the nominal time constant, t,, divid-
efl by the mean age <7 >. The coefficient of air change performance should pe at
Igast 90 %.

constant concentration andiflew, the time course of concentration in the ch?E:\ber
1

b) ep-down method The age of the air at the chamber outlet shall agree with the
ean age. Alternatively, the tracer gas concentration at the chamber outlet mpy be
easured by supplying clean air after thoroughly mixing tracer gas in the chamber

byasing a fan or other devices. The coefficient of air change performance is dalcu-

M 1 s 1—d rd ; il
].Cl et 1111 Li1c Lelnpordl Cllallge Ol COIICCIILIa L1OIL.

The coefficient of air change performance, the nominal time constant and the
mean age obtained in a) and b) can be expressed by formulae (1) to (4), respectively.

Coefficient of air change performance 7= L (1)

Nominal time constant = =K ........................................................... (2)

n
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8.5

Ps
Step-down method <7 >= 0 wt Pel)
Vo p(0)

Recovery and sink effects

The recovery of target chemical substances can be determined using standard gas of
target component or gas of a known concentration emitted with permeation tube, etc.

The
the e

Tw

Th
tolue
recor]
targg

Sir
accut
pend
targd
incre

" e n 1 h | 111 L - i | -~ 1 " il | " 1 1
LONCCIILIALIOLLS gelicidled slidll DE Ol SIHlar [idglitude 1O LI10sSe cxpecled U

mission tests of building products.

ne and n-dodecane. The recovery of other target chemical substarices shall b¢
ded. Dehumidified air shall be used in determining the recovery of hydro
t chemical substances.

k effects, leaks or poor calibration can cause difficulties to meet the minj
acy required for tests. Sink and adsorption characteristics are very muc
ent on the type of chemical substances emitted:”Additional recovery tests

t chemical substances with different molecular weight and polarity can be ug

ded as the test start.

ring

o for
b also
bhilic

mum
h de-
lising
ed to

1shed
ce. If
ham-

b1l be

11 Test methods

11.1

Background concentration and travel blank

An air sample of the chamber background is taken after one-day ventilation of an
empty chamber before the start of a new emission test, to quantify any background

shall

be analysed every time air is sampled.

Travel blank shall be low enough not to interfere with the emission determinations.
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The background concentration of TVOC shall be 20 pg/m3 or less. The background
concentration of each target component, however, shall be 2 pg/m? or less.

air flow is evenly distributed over the emitting surface of the test specimen.

11.3

Time for measurements of chamber air concentration

After starting the test according to 11.3.1, air sampling shall be started at prede-

fined|
11.3.
Ch

carry)
to the

A1y
test {
h\
X

11.3.

Th
when
be ex

sampling times 1n accordance with 11.4.

I Emission test

out air sampling. Verify that the outlet air flow rate during air,sampling is
b inlet airflow minus the air flow at the time of air sampling.

samples shall be taken after 1, 3, 7, 14 = 1 and 28 + 2 days, in principle, aftd

NOTE 1 The test durations may be selected depending on the purpose of the

NOTE 2 If decay studies are required, air samples can be taken after 28 d4
longer after the test start.

NOTE 3 If the test chamber concentrations become lower than the quantific
limit, the test may be complesed.

D Storage of test specimen

bqual

r the

test.

Vs or

ation

b test specimen shall be storedi-under the same conditions as in measure:£ent,

posed to air freely, but they should be kept in a safe place to minimize conta

tion by other test specimens,or the place where stored. In principle, the test speci

shoul
test g

11.4

As
DNP
the ¢

pecimens in temperature over 28 °C shall be avoided.
Air sampling

sampling ‘tubes, Tenax-TA® 1 or others shall be used for sampling VOC
H cartridge shall be used for sampling aldehydes. In 8 h or longer after supp
hamber with clean air, the temperature and relative humidity shall be confi

can
ina-
mens
on of

and

lying
rmed

to be

+ + 1 + + 1 i 4 1 1 3111 4 h 1 1 1
dl steddy sidie. TILBIL d S4dIpPIIg tube sildll DE COIIIIECLEd L0 LIIE CIIdITIDEN a1l

1 the

outlet concentration in the chamber after one day as well as the travel blank shall be
measured.

After that, the outlet concentration in the chamber and travel blank shall be meas-

ured

at each given time.

If the concentration in the chamber is hardly predictable, two sampling tubes shall
be connected to confirm there is no breakthrough in a series. Presence or absence of
breakthrough shall be judged by formula (5). The absence of breakthrough can be con-
firmed when the calculated value is 95 % or over, because it means that target chemi-
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cal substances are adsorbed only in the primary sampling tube. Sampling tubes shall
be in accordance with 6.1.1 of JIS A 1962, 6.1 of JIS A 1965 and 6.1 of JIS A 1966.

P1 %100 > 95 (%) ................................................................ (5)
Pt pa
where, p1:  concentration of tubing upstream of air (ug/m?)
p 1 concentration of tubing downstream of air (ug/m?)

Note V' “Tenax-TA®” is a commercially available product, given in this Standard
for the convenience of users. Equivalent products may be used if they are
proved to give the same results.

12 Analysis method
12.1 | Analysis of VOCs

Affler connecting Tenax-TA® D tube to a thermal desorption appazratus, VOCs afe de-
sorbdd by heating. Analysis of VOCs shall be in accordance with clause 9 of JIS A [1965,
clauge 10 of JIS A 1966 or clause 10 of JIS K 0123.

12.2 | Analysis of aldehydes

The DNPH derivatives of carbonyl compound in a.DNPH cartridge is dissolved and
desoifbed using acetonitrile. Analysis method of aldehydes shall be in accordance| with
9.3 of JIS A 1962 or clause 8 of JIS K 0124.

13 Calculation of emission factor and expression of result

The area specific emission factor ¢g,'dt a given time, £ from the start of measurgment
after|placing the test specimen in-the chamber can be expressed by formula (6)} The
length specific emission factor g, mass specific emission factor ¢,, volume specific
emisgion factor ¢, and unit specific emission factor ¢, can be expressed by formulae (7)

to (10), respectively. Emisg§ion factor can be expressed in integral value and rounded off

n

N y - y :ptku:thz ........................................ (6)

qlzﬂth ........................................................................... (7
/

qm:thQ .......................................................................... -(8)
m

v_/’th ............................................................................ ©)
1%

g PR (10)
u

NOTE 1 For certain purposes, emission factor ¢ can be calculated from time con-
centration profiles, or by applying the decay model from concentration
time data.

NOTE 2 The concentration p, can be calculated after subtracting the travel blank
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from the total mass of chemical substances sampled at the chamber
outlet.

14 Performance characteristics

Performance characteristics of this test method, when used in conjunction with JIS A
1965, shall be in accordance with JIS A 1965 and JIS A 1966.

15 Test report

ThetestTeportstratmctodethefolowmmgmfornratiom;, T primepte:
a) Tlest laboratory
1)| Name and address of the laboratory
2)| Name of the responsible person
b) Sample description
1)| Type of product (and brand name if appropriate)
2)| Sample selection process (e.g. random)

3)| Product history (e.g. date of production, batch nimber, date of arrival to the test
laboratory, date and time of unpacking and oftest specimen preparation)

¢) Results emission factor of target chemical substances (VOCs, aldehydes) and/or
TIVOC at a given time from the test start

d) Data analysis

1)| Describe the method used to.derive specific emission factor g, from meagured
emission test chamber concéntration (specify mathematical models or formulae

used), if any

2)| Describe the transformable formula, when test conditions of temperaturd and
relative humidity,are changed

e) Test conditions

1)| Chambev¥~conditions (temperature, relative humidity, air change rate, mass

transfer coefficient)

2)| Test specimen area and product loading factor

3)  With or without sealing

f) Devices Information of equipment and procedure (e.g. chamber, seal material,
seal box, clean air supply, temperature control and humidification system, inte-
grating flowmeter, oven, air sampling devices, analyser)

g) Quality assurance and quality control
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The quality assurance and quality control shall be as specified in Annex A, and

as follows.

1) Background concentration and travel blank of target chemical substances
2) Recovery data to evaluate sink effect of target chemical substances
3) Number of measurements
4) In the case of duplicate sampling, results of individual analyses
5) _Accuracy of temperature, relative humidity and air change rate
6)| Quality assurance report
Bibliography
JIS A 1460 Determination of the emission of formaldehyde from building boards.
— Desiccator method
JIS A 6921 Wallpaper and wallcoverings for decorative finish
ASTM D 511641997 Standard Guide for Small Scale Environmental Chamber.
Determinations of Organic Emissions from Indoor Matpri-
als/Products
ASTM'D 6007 - 1996 Standard Test Method for Determining Formaldehyde

ECA (European Collaborative Action “Indoor Air Quality and Impact on Man”)
Report No.19: 1997  Total volatile organic compounds (TVOC) in indoor air

quality investigations
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Annex A (normative)

System for quality assurance and quality control

General

17
2015

building materials/products shall be conducted within the framework of Quality As-

surance Project Plan (QAPP). The QAPP shall contain a project description, data
1ty oljjectives/acceptance criteria, QA/QC approaches/activities, and QA/QC audits

A2

AL
be co
ment]

A3
Th

for ed

A4
Th

ment

cordi

many

activ

a) A

1)
2)

b) d

1)
2)
3)

4)
5)
6)
7

Project description

Data quality objectives/Acceptance criteria

ich parameter being measured.

QA/QC Approaches/Activities

b types of QA/QC activities that can)be specified in the QAPP include estal
of a system of records/notebooks te ensure proper operation of equipment ar

ler to provide necessary feedback in operation of all measurement systems.
ties can include the following.

t the time of introduction of the project

Manuals governing operation or all equipment used by the project

QC validation of VOC sorbent tubes. QC validation of DNPH cartridges
n routine)basis

Mayuals governing operation or all equipment used by the project

qual-

rief description shall include what materials are to be tested, how the testing is to
nducted, and who 1s responsible for various project activities,The project experi-
nl design should contain the necessary information for this‘portion of the QAPP.

s section of the QAPP defines the precision, accuracy, and completeness ddsired

blish-
d re-

hg of data. QC activities areccarried out by project staff in a routine, consistent

Such

Qo oo +0 raoaws d vacaint ataraca and dicognacatioas f ot amala

n
oI P T T o T e o O T o CeTp v oo o s O o o p oot oo oo v o Ions

Materials testing logs in which to record all pertinent information for each
including chamber details, temperature control and humidification system
ID number of analysis device to be used

Aging log of VOC sorbent tubes and blank value log of DNPH cartridges

Preparation log of standard solution used for analysis

test,
, and

Daily recording of GC calibration accuracy and precision (i.e. control charting)

Daily recording of analyser calibration
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8)
9)

Determination of system blank

QC checking of organic collection sorbent tubes

10) Timely monitoring of percent recovery of the internal standard that was added to

all samples or determination of QC check samples

11) Collection and analysis of duplicate samples

12) Separate electronic log to document location and content of electronically stored

data

¢) Qn (a) regular basis

1)
2)
3)

A5
Th

Recording of routine maintenance and calibration of chamber systems

Routine maintenance, calibration and recording of analyser

chamber

QA/QC Audits

b QA/QC program shall include periodic audits by QA personnel to evaluate

pliance with QAPP protocols.

Log of weight loss data for all permeation tubes or log of-the air tightng¢ss of

com-
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Annex JA (informative)
Example of chamber (20 L)

JA.1 20 L chamber

20 L chamber i1s convenient for transporting, demounting, cleaning, settling and heat
treatment. This chamber 1s composed of a main chamber, an air control unit and others.

JA.2| Apparatus
Composition of 20 L. chamber system is shown in Figure JA.1.

When the emission factor of VOCs, aldehydes are measured with 20/L chamber, the
following apparatuses should be mainly used.

a) 2D L chamber
b)
c)

2

Seal box
d

d) Temperature control and humidification system (thermostatic bath, chamber, miixer)
K
T

lean air supply (or cylinder)

e)
f)

low rate control apparatus

emperature and humidity recorder

—

g) Integrating flowmeter

h)

2>

ir sampling device

1) (Jven

Outlet air
Sam Mixer O d \BA/
pling Air sampling de- vy
tube I_Qel vice (pump) \B
R A Jr—  J
\WIULIT lllbUgldlA Al
o \\ ing flowmeter) Inlet air
20 L H O O
chamber ¢
Iyl —
o0
Thermostatic bath Humidification Clean air supply
(temperature control system) system

(or cylinder)

Figure JA.1 Composition of 20 L. chamber system
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JA.2.1 20 L chamber

Main chamber is made of stainless steel (SUS304) to minimize contamination caused
by the system itself and the adsorption of contaminant. The chamber is made cylindri-
cal to minimize leak from the joint and to reduce the weld.

The packing is sealed with low emitting and low absorbing frame made of or coated
with polytetrafluoroethylene. The components in the chamber are made of stainless
steel, and are demountable therefore suited for washing and heat treatment. Fresh air
is supplied to the chamber through a shower tube which is designed to mix the air
thordughly. An example of details for 20 L. chamber is shown in Figure JA.2.

Unif: mm

Packing made of poly-
3 x clamp tetrafluoroethylene

e 1/4 nut
T 3 x snap lock o
piny )
) ! 7 I} )
o |
| $300
Sh
T | fube
|
| |
rTTTT T T l - | } J -
N =TI = s —
\

a) 20 L chamber (container)
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Unit: mm
M8 MS8 spot 24
‘z’,ﬁ facing 12
5 275 30
75 1 [ 125 15\
o
M8/ & N - 3 .. ®
< |
11
<
17 —
ll:) MS8 butterfly nut ¢) Clamp d) Press plate forrclamp
250
5 10 2 2

$25
ﬁ TH—+
L i—

e) Shower tube P

Notes ® Opening area of mesh should be abstit 40 %.

b Apply a shower tube to a nut-wéld clamp (M12) for shower tube on the
side (inside) for chamber as-air inlet. Diameter of a clamp for a show-
er tube should be ¢ 7 mm.

Figure JA.2 Example of details for 20 L chamber

JA.22 Seal box

When setting the sample in the chamber, employ a seal box to seal the back anld cut
ends [of the test speeimen, so that chemical substances can be emitted only from the

surfalce

S:fl box.caw hold a constant surface area of the test specimen according to the jprod-
uct lgadimg factor. In the case of 20 L chamber, the product loading factor comes to 2.2
m?/mp ¥two sets of the seal box shown in Figure JA.3 are used. Insert polytetrafluoro-
ethylene frame in a gap between a test specimen and the stainless steel body, and fix
the test specimen with screws from the back.

This method i1s useful to minimize the emission of chemical substances at the time of
setting, because the body can be set up quickly, using only eight fasteners for fixing the
cover of seal box and four screws for fixing a test specimen. An example of the composi-
tion of seal box is shown in Figure JA.3 and an example of the cross-section of a seal
box is shown in Figure JA.4.
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Unit: mm
Fastners for fixing a cover Screws for fixing test
of seal box (8 pieces) specimen (4 pieces)
. \\
Stainless steel /ﬁ/ \
frame —Lr — I \
709 77 |
’ o
- i
[s0] (e}
1N
N\
\ \_Sealbox
\ ealbo
S \ Polytetrafluoroethylene frame
ré; \\ \ Test specimen
Seal box
Figure JA.3 The composition of eal box (example)
Unit: mm
Screws for fixing Screws for fixing Fastners for fﬁx_
test specimen test 1 ng a cover o
Polytetrafluoroethylene P C est Speciiion seal box
P over of seal Stainless —_—
rame box steel frame /
\ R / \v ] ! Test
specimen

30

147

187

Polyjtetrafhuoroethylene frame

Figure JA.4 The cross-

Seal box

X (mmmp'lp)

JA.2.3 Clean air supply
The clean air supply should be in accordance with 6.4.

JA.2.4 Temperature control and humidification system

The temperature of 20 L. chamber should be controlled by installing the chamber
body into a thermostatic bath controlled to the required temperature. The relative hu-
midity and the flow rate of ventilated air should be controlled with an air control unit.
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Divide the ventilation air, which is dehumidified and purified with the clean air supply,
into two lines with the air control unit, introduce one of them into a tank filled with
distilled water and bubble it to humidify. Wet air and dried air are joined in one line
and sent to the mixer. After mixing, air is sent to the chamber.

JA.2.

5 Flow rate control apparatus

The pump for air control unit should be the pump employed in a clean room, which
can suck in and out at the same time (vacuum pump). Air sucked out is divided to two

lines,

and their flow rates are to be measured.

Th

carri

Dulring ventilating, suck the air inside the chamber with a pump of-the air cg

unit.
the ¢
cham

JA.2,

Tei
and 1

obtal

humidity inside the chamber, and monitor them, continuously.

JA.2,
Th
JA.2.
Th
JA.2,
Th

bd out. The emission factor is calculated on the supposition of perfect mixing.

The flow rate can be controlled by a digital-indicated flowmeterplaced in fr
ump. In sampling, use an external sampling pump. Fresh aip is supplied t
ber through a shower tube which i1s designed to mix the ait thoroughly.

6 Temperature and humidity recorder

mperature/humidity sensor and pressure gauge cai be installed on a mixer
heir data can be outputted if necessary. In the‘case of 20 L chamber, take v
hed with a temperature and humidity measuxing apparatus as a temperatur

7 Integrating flowmeter

e integrating flowmeter should be ain“accordance with 6.6.

8 Air sampling device

b air sampling device (pump) should be in accordance with 6.7.
9 Oven

b oven should be imaccordance with 6.8.

b chamber should be ventilated at a specified air change rate until samplilng is

ntrol
nt of
o the

L and
nlues
b and
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Annex JB (informative)
Example of chamber (500 L)

JB.1 500 L chamber

A 500 L chamber is of capacity 500 L, and is the integrated chamber equipped with
the clean air supply, and a temperature control and humidification system, etc.

JB.2| Apparatus

Thg composition of 500 L chamber system is shown in Figure JB.1.

When the emission factor of VOCs, aldehydes are measured with 500)L. chambe

following apparatuses should be mainly used.

a)
b)
c)

d)

e)
f)

g)
h)

500 L chamber
lean air supply (air pump, air filter, air cleaning filter)

g
Tlemperature control and humidification system (femperature control apparj
t
c

bntrol apparatus : humidity automatic controller, humidification apparatus)

Flow rate/air velocity control apparatus (flow rate control apparatus : flow coj
lg¢r, mass flow controller, mass flow meter, integrating flowmeter/flow velocity
tfoller : fan controller, fan, air speed‘sensor)

ressure gauge
ecorder (temperature, humidity, pressure, air velocity)

P
K
Seal box
A

ir sampling device

r, the

\wtus -

bmperature controller, circulating pump and tank for heating medium/hunmidity

htrol-
r con-

PROTECTED BY COPYRIGHT


https://standardsiso.com/api/?name=f52cdb4e3baf13f8ebcc83073d30a5cb

Inlet air
Integrating \ll

flowmeter

Sampling port

25
A 19012015

Air sampling device

Temperature and \ (pump) (with inte-
_ humidity sensor . Samphng Air speed  8rating flowmeter)
Air flow // tube Sensor = Outlet air
rate . oo b—=>
Pressure >
T - _%Mass ﬂow/ ﬁ Pressure
Cture 7 [ Cmeter | gauge
Humidity J Temperature|| Humidity A / SR ‘ ‘
- controller controller : Straightening
Alr velofity Tan :[Chamber / vane
Air flqw control- __r_-:: outlet Heating meditym
ratd [ ] ler Fan ' flow path
Recorder Chamber 500 L chamber
inlet
Straightening vane
Flow con- Humidifi- Inlet air
troller cation ap-
paratus
Air pump
Air filter
Temperature AII‘ Cleaning
confrol apparatus filter
Mass flow controller
Figure JB.1 Composition of 500 L. chamber system
JB.2J1 500 L chamber
M4din chamber is made of stainless steel (SUS304) to minimize contamination cqused
by tlt system itself and adsorption of contaminant. The chamber is made cylindrigal to
minimize leak from the joint and to reduce the weld.
The two doors are provided in front and back of a chamber for putting in and ¢ut of
the spmplesIn the centre of chamber, the sample horse is furnished. Sampling i1$ car-
ried ¢ut'at a samphng port whlch is provided as a branch of the chamber outlet. Pack-

in the chamber should be made of stainless steel as much as possible, and be de-
mountable therefore suited for washing after detachment. The clean air is supplied
from a chamber inlet toward a fan in the chamber, in the stable current of air by using
a fan and the straightening vanes. An example of details for 500 L chamber is shown in
Figure JB.2.
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Unit: mm
1530+£50
Outside diameter 1 246 Inside diameter 1 240+ 10
900 £ 10 (Inside diameter) 4850+ 20

TSR] QL‘,

[

[
1250+50

1850+ 50

ol & U UT

a) Side view b) Front view

Material of the chamber : made of stainless steel (SUS304) with all faces finfished
by electropolishing

Fan: Size “*three blades of 50 mm in diameter

Material : made of stainless steel (SUS304) with all fac-

es finished by electropolishing

Figure JB.2_tExample of details for 500 L. chamber

JB.2)2 Clean air supply
Thg clean air supply should be in accordance with 6.4.
JB.2/3 Temperature control and humidification system

Control the'temperature by using a temperature control apparatus with the cijcular
system of heat transfer medium to the body of 500 L. chamber. Control the humidity by

humild ation of wet a ompressed em for the conditioning air which i1s dehumid-

ified and purified with the clean air supply.
JB.2.4 Flow rate and air velocity control apparatus

Room air, purified with the clean air supply, is adjusted to predetermined flow rate
with the mass flow controller and sent to a humidification apparatus. After adding
moisture, clean air introduced in the chamber is introduced into a space between the
chamber body and the straightening vane by a fan equipped at the end of the chamber.
Clean air passes through the straightening vane, flows at the constant air velocity and
1s discharged from air outlet. A motor worked for a fan is installed outside the chamber
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Air velocity in the chamber can be controlled with the number of fan revolutions.
Measure the air velocity by clamping on the sample horse with two DIN-size, pan-
el-mount and constant-temperature air speed sensors equipped with directly heated
thermistor for a wind sensor, placing it perpendicular to the blow of the fan, 10 mm
apart from both sides of the centre of test specimen.

JB.2.5 Pressure gauge
Eqpip-a—pressure—gause—at—the—topinside—the—ehamber—Instal-thesuspended
valvd to prevent excessive increase of pressure inside the chamber which canidd

load fo the chamber.
JB.26 Recorder

Manitor and record continuously with a temperature and humidity ‘sensor, ane:
eter and pressure gauge.
JB.2[7 Seal box

WHhen setting the sample in the chamber, employ a seal‘box to seal the back an|
ends [of the test specimen, so that chemical substances can be emitted only fron

load:
one s
stain

two ¢uter frames together and fix them with screws. To increase the air tight

seali
fram

An|
Cross

surfTe
Seal box can hold a constant surface area of test specimen according to the pr

hg factor. In the case of 500 L chamberZthe product loading factor is 1.1 m2
et of the seal box shown in Figure JB.37is used. The body of the seal box is m4
less steel. Set a test specimen between an outer frame and a inner cap, joi

g may be performed by inserting polytetrafluoroethylene frame between an
b and the test specimen,

example of the compesition of a seal box is shown in Figure JB.3, and that
section of a seal box/is shown in Figure JB.4.

afety
d the

mom-

d cut
h the

bduct
m?3 if
1de of
n the
ness,
puter

f the
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Outer frame 1
(made of aluminium)

Setup width of test speci-
men 440 x 620 to 450 x 630 of” © ° °ce T T %

N

Outer frame 2 \
(made of aluminium)

Unit: mm

520
420

Exposed surface of test
oo specimen 420 x 600 600 ={°©

700 b2

450 x 630
Figure JB.3 The composition of seal-box (example)

Tnner cap (made of
stainless steel)

necting outer
frame

Screw for con-

Screw forfixing

mner ¢ap

Unit: mm

Outer frame 2
(made of aluminium)

45

50

|

/

!

Outer frame 1 (made of

aluminium)

15

15

Figure JB.4 The cross-section of seal box (example)

JB.2.8 Air sampling device

The air sampling device (pump) should be in accordance with 6.7.
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Annex JC (informative)
Example of chamber (1 000 L)

JC.1 1000L chamber

1 000 L chamber is suitable for the emission test of relatively large test specimen.
This chamber 1s composed of main chamber, air control unit, ete.

JC.2| Apparatus
The composition of 1 000 L chamber is shown in Figure JC.1.

When the emission factor of VOCs and aldehydes are measured withh1 000 L dham-
ber, the following apparatuses should be mainly used.

a) 1/000 L chamber
b) Seal box
c) Alir supply apparatus

d) Tlemperature control and humidification system, (constant temperature and hymid-
ity room where the 1 000 L chamber system ean be used)

e) Temperature and humidity recorder
f) (lean air supply
g) Hlow rate control apparatus
h) Alir sampling device
i) Analyser
Temperature and
humidity recorder
1 000 L chamber
‘Rectify- Tempera-
R \ ing ture and
Clean\air supply Test humidity
Ispecimen sensor
|
| L1 [
I O
|
Air supply Flow rr:}cte control ! f
apparatus apparatus : Air sampling device
|

(pump) (with flow rate
indication timer)

U U

Figure JC1 Composition of 1 000 L. chamber system
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JC.2.

1 1000L chamber

Main chamber is made of stainless steel (SUS304) to minimize contamination caused

by th

e system itself and adsorption of contaminant.

A pair of stainless steel pipes for sampling is equipped at the opposite sides of the
chamber. At the side without sampling pipe, an opening of 50 cm square which can put
the test specimen in and out is installed. During the test, the opening is sealed with
polytetrafluoroethylene sheet and stainless steel sheet, with its air tightness main-
tained. A sensor of a temperature and humidity recorder is placed in the chamber from

the ¢
steel

supp
ough
JC.2]

Wi

ends

loadi
16 se
fram
specl

Th

settimg, because the body can be set up quickly, using only eight fasteners for fixin
of seal box and four screws for fixing a test specimen. An example of the composi-

cover

box 1

tion If a seal box is shown in-Figure JC.2 and an example of the cross-section of

ied to the chamber through a shower tube which is designed to mix thé air
y.
2 Seal box

len setting the sample in the chamber, employ a seal box to-seal the back an

surfelce
Seal box can hold a constant surface area of test specimen according to the prpduct

hg factor. In the case of 1 000 L chamber, the>product loading factor is 1 m?

men with screws from the back.

shown in Figure JC@3.

entre of upper face of the chamber. All parts of the chamber are made of stajnless
and demountable therefore suited for washing and heat treatment. Fresh pir is

thor-

d cut

of the test specimen, so that chemical substances can be emitted only from the

m3 1f

ts of the seal box shown in Figure JC.2 are used. Insert polytetrafluoroethylene
b 1n a gap between a test specimen andsthe stainless steel body, and fix th¢ test

is method is useful to minimize thie emission of chemical substances at the time of

o the

L seal
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Unit: mm

Screws for fixing

frame f

test specimen (4
M pieces)

=\

12

380

N

\ )

250

380 \
Seal box

Screws for fixing

test specimen
Polytetrafluoroethylene Cover/of'seal

frame box

frame

\

\ Seal‘box

Polytetrafluoroethylene frame

Test specimef

Figure JC.2 The composition of Seal box (example)

Unit:

Screws for fixing
test specimen

. cover of seal box
Stainless steel \[‘j

Fastners for fixing

30

Test specimen

380

Polytetrafluoroethylene frame

Seal box

Figure JC.3 The cross-section of seal box (example)

JC.2.3 Clean air supply

mm

The clean air supply is composed of a container with the stainless steel pipe welded
at the both ends, in which 1 L of the absorbent, a mixture of hydrophobic zeolite 1 and
manganese oxides 1, is supported on the corrugate form carrier of 400 cells. The ab-
sorbent should be newly prepared every two days. The absorbent can regenerate within
2 h by blowing warm air of 150 °C at 100 L/min. One pass rejection of toluene is 99.5 %

Oor more.
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JC.2.4 Temperature control and humidification system

Adjust temperature by installing the body of 1 000 L test chamber in the constant
temperature and humidity room controlled to the required temperature and humidity.
Clean ventilated air with the clean air supply, adjust the flow rate with the flow rate
control apparatus and introduce the air into the chamber.

JC.2.5 Flow rate control apparatus

A pump of flow rate control apparatus should be the vacuum pump employed for the

1 raara—suhiak anx ool 1o o] oot o4 4l s o A s ML o Ol o ot L A s h d
clean—reem whieh—ean—suek—in-and-out-at—the—sametime—The—How—rate—ofthe—pyshe
air 1 to be measured.

Unjtil sampling is carried out, the inside of the chamber is ventilated at thie spepified
air change rate. The emission factor is estimated on the supposition ofs\complete| mix-

ing.
JC.26 Temperature and humidity recorder

A gensor for recording temperature and humidity and a,pressure gauge can lpe in-
stall¢gd inside the chamber, and their data can be outputted if necessary. 1 Q00 L
chamber shall be continuously monitored with the température and humidity recprder
installed in the chamber.

JC.2J7 Air sampling device

The air sampling device for collecting air@n the chamber is composed of a syction
pumjp, needle valve for controlling suction flow rate of the pump, mass flow contyoller
for measuring of the flow rate, display_for indicating the flow rate and timer fox con-
trolling the suction time.

JC.2)8 Analyser

Anplyse VOC with a gas-echromatograph mass spectrometer, and analyse aldelhydes
with ja high performanceliquid chromatograph.
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Example of chamber (mass transfer coefficient control type)

JD.1

Mass transfer coefficient control chamber

A mass transfer coefficient control chamber is a type of chamber made by adding to
an ordinary chamber the functions of keeping the constant air flow rate near the sur-

face

the quter border of boundary layer which is formed on the surface of test specs

Gene
1nnei

rate around the surface of test specimen and has sufficient space so that the bour

layer
blow{
Both
heat-

JD.2

An
outery
mm
inter

f the test specimen and of keeping the uniform concentration in the chamh

rally, this is composed of an outer chamber equivalent to a common ehambg
chamber, placed inside the outer chamber, which can keep a caonstant airn

of concentration formed on the surface of test specimen can’freely grow; g

‘159/\ | 600 /50
T

Inner chamber c;

o ‘ — " Fan
@ ~ | %
Measuring 3

barrel

window

er at
men.
r; an
flow
dary
ind a

e (ventilator) which can generate constant air movement in the inner chamber.

chambers should have sizes and shapes suitable for removing, washing and
treatment.
Apparatus
example of mass transfer coefficient control.chamber is shown in Figure JD.[l. An
chamber illustrated in this Figure is of ¥olume 1 000 mm (x) X 800 mm (y) ¥ 500
7). The chamber is made of stainless steel (SUS304), and has a glass window for
or observation.
Unit: inm
Mesh Test specimen positipn

Motor

Outer chamber

500

.-~SUS304 o
1000

Figure JD 1 Example of mass transfer coefficient control chamber
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An inlet nozzle for rectification is installed in the inner chamber, in order to obtain
the uniform wind velocity at an inlet of inner chamber and form automatically the
boundary layer of velocity on the surface of a wall. The test specimen is placed at one
side of this inner chamber. On the surface of test specimen, the boundary layer of con-
centration is formed by the mass emission from surface of test specimen. The thickness
of the boundary layer of concentration should be smaller than that of the cross-section
of the inner chamber. A fan which generates air movement is installed inside the inner
chamber. A motor driving the fan, installed outside the outer chamber to prevent con-
tamination insi i ] pre-
vent contamination in the chamber, materials like lubricant should not be usedst

seal

JD.3| Measurement of mass transfer coefficient by liquid surface vaporization

Obtain the mass transfer coefficient of the surface of the test_specimen from the
stearh pressure (equal to that obtained at the chamber outlet), transpiration rgte of
pure [water (transpiration mass per unit time) and saturated@apour pressure of] pure
water in the test chamber, by placing on the installationsstirface of the test spedimen
the vessel filled with pure water of the same area as the installation surface.

The surface temperature will drop as transpiration draws away evaporation |heat.
Thergfore, measuring the surface temperature of pure water is significant for deter-
minipg the saturated vapour pressure. If thergis a large gap between the ambient air
temperature and the surface temperature, 1t 1s required to keep the surface temjpera-
ture plmost equal to the ambient air temperature.

In the measurement of mass transfer coefficient, volatile liquid other than purg wa-
ter may be used. However, it must be confirmed that vapour of volatile liquid is
non-foxic and concentration of-the vapour is sufficiently less than the lower explosive
limait

The mass transfer coefficient &, (m/s) should be calculated with formula (JD.1).

q
N USSR PUURUURRR JD.h)
X Ax (psat - po)
where, k, © mass transfer coefficient (m/s)

qw ° transpiration rate (mg/s)

A surface area of test specimen (m?)

po:  vapour concentration at test chamber outlet (mg/ms3)

Psas  saturated vapour concentration of liquid surface (mg/m?3)

The mass transfer coefficient per hour k,'a,, (m/h) can be obtained by multiplying %,
by 3 600 times.
JD.4 Emission test with controlled mass transfer coefficient

The mass transfer coefficient control chamber should be used to carry out the emis-
sion test for building products whose mass transfer coefficient may affect seriously its
emission performance, such as paint surface still not dried.
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Generally, the convective heat transfer coefficient at the wall of quiet room is 3
W/(m2-K) to 6 W/(m2-K). The mass transfer coefficient corresponding to the relation of
Lewis rule is 2.5 x 107 m/s to 5.0 X 107® m/s, if the specific heat of air is 1 200 J/(m3-K).
Corresponding mass transfer coefficient per hour, k,, is about 9 m/h to 18 m/h. The
mass transfer coefficient on the surface of test specimen should be adjusted approxi-
mately to these values to carry out the emission test.

Emission quality may be affected by the concentration of emission substance in the
chamber. When the concentration in the chamber is near the concentration of saturat-

ed v4pour pressure of emission substance, proauct foading factor and air changq rate
need [to be adjusted so that the concentration in the chamber corresponds to the-gctual
concgntration in the room.
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Annex JE (informative)

Guideline concentrations for target VOCs and aldehydes

This Annex is intended to give the guidelines on indoor air pollution specified by the
Committee on Sick Building Syndrome (Indoor Air Pollution) in the Ministry of Health,
Labour and Welfare for information, and not to constitute the provisions of this Stand-

ard.

Ac
have
centy
upda

tionall evaluations based on the information to be acquired hereafter.

JE.1

An|
Tabld
phth

ording to the scientific knowledge currently available, these guideline' ¥
been established on the basis that exposure to chemical substance of a)giver
ation or less during lifetime will not risk human health. These values shoy
ted, if necessary in the future, with new knowledge and progress of the int|

Target VOC and aldehydes

example of target VOC is shown in Table JE.1, and{hat of aldehydes is sho
» JE.2. These specifications, however, do not suffice for measurement of SVO({
nlic ester and repellent for ants.

Table JE.1 Example of target VOC

Name of chemicals CAS-No. Guideline
concentration
toluene 108-88-3 260 ug/m?
xylene o-xylene 95-47-6 870 pg/m?3
m=Xylene 108-38-3
p'xylene 106-42-3
p-dichlorobenzene 106-46-7 240 pg/m3
etliylbenzene 100-41-4 3 800 pg/m?
styrene 100-42-5 220 pg/m?3
tetradecane 629-59-4 330 pg/m3

Table JE.2 Example of Aldehydes

alues
| con-
1d be

erna-

vn 1n
D like

Name of chemicals CAS-No. Guideline
concentration

formaldehyde 50-00-0 100 pg/m3

acetaldehyde 75-07-0 48 pg/m?3
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