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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
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in_fiaison with 1S5S0, also take part in the wWork. IS0 collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
ask of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting-, Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of pd
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 61, Plastics,.Subcommittee SC 11, Products.

consists of the following parts, under the general.title Plastics — Film and sheetin
on of water vapour transmission rate:

Humidity detection sensor method
Infrared detection sensor method

Electrolytic detection sensor method
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Plastics — Film and sheeting — Determination of water vapour
transmission rate —

Pa
In

rt 2:
rared detection sensor method

This

plagtic film, plastic sheeting and multi-layer structures including plastics, using-an infrared detectior

NOT

2

The

references, only the edition cited applies. For undated references, the latest edition of the
docpment (including any amendments) applies.

ISO

method

ISO

3

For|the purposes of thisdocument, the following terms and definitions apply.

3.1

water vapour transmission rate

the

conflitions

NOT

Scope

part of ISO 15106 specifies an instrumental method for determining the water vapour transmigsion rate of

E The method provides rapid measurement over a wide range of watervapour transmission rates.

Normative references

following referenced documents are indispensablé/for the application of this document

sensor.

For dated
referenced

2528:1995, Sheet materials — Determination of water vapour transmission rate — Gravimetric (dish)

4593:1993, Plastics — Film and sheeting — Determination of thickness by mechanical scanning

Terms and definitions

amount _ofywater vapour transmitted through unit area of test specimen per unit time und

E Water vapour transmission rate is expressed in grams per square metre 24 hours [g/(m?2-24 h)].

br specified

3.2
refe

rence test specimen

a test specimen whose water vapour transmission rate is known, or one for which the water vapour
transmission rate has been determined in accordance with ISO 2528
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4 Princ

iple

A dry chamber, at a specified relative humidity, is separated from a wet chamber, in which the atmosphere is
saturated with water vapour at a known temperature, by a sheet of the material to be tested. The change in
humidity brought about by water vapour transmitted through the specimen is detected by an infrared sensor
capable of providing an electrical output signal which is a measure of the relative humidity in the dry chamber.

The time tak

en to reach a steady state is measured and converted into a water vapour transmission rate.

5 Test specimens

51 Theq
have unifor
for the test,
5.2

NOTE F

5.3 Unles
three pointg

6 Cond

Condition t
shall be as

7 Appa

71 Ane
with two ch
specimen ig

pecimens shall be representative of the material, be free from wrinkles, creases and pinholés)
M thickness. Each specimen shall have a larger area than the transmission area of the(cell |
and shall be hermetically mounted.

Threg¢ specimens shall be used unless otherwise specified or agreed between the interested parties

or some products, testing more than three specimens gives a more representative resutt.

s otherwise specified, determine the thickness of each specimen in aecordance with ISO 459
that are equally spaced.

jtioning
he specimens at 23 °C + 2 °C and a relative humidity,of (50 £ 10) %. The period of conditio
stated in the relevant specification for the material.

ratus

ample of a suitable apparatus is shown in Figure 1. The apparatus includes a transmission
pmbers, a lower (high-humidity) chamber and an upper (low-humidity) chamber between whi
mounted, an infrared sensor for determining the relative humidity in the upper chamber, a p

and
sed

3 at

hing

cell
ch a
imp

for circulating the air in the upper chambeérthrough the sensor, a flow meter, a drying tube and switch valvgs.

7.2 The transmission area shall be*between 5 cm?2 and 100 cm2. The specimen shall never be able to tq
the upper gr lower inside surfage-of the transmission cell. The temperature of the transmission cell sha
kept within 1 0,5 °C of the test temperature by means of a temperature controller.

7.3 The flow meter shall-be capable of measuring flow rates from 5 ml to 100 ml per minute.

7.4 The infrared_detection sensor shall be capable of detecting a change in water vapour content of e
1 ug per litrg or 15mm3/dm3 (1 ppm by volume).

For each ty

uch
| be

ther

pe of humidify sensor_the Qpprnlnrinfp maintenance and calibration prnr‘pdnrpc shall he follo

wed

as specified by the manufacturer.

7.5 The drying tube shall be capable of drying air down to the detection limit of the infrared sensor or lower.
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Specimen 6 Infrared'sensor
Transmission cell 7 Reecorder
Cotton wool soaked in suitable solution 8 Control valve
Switch valve 9 Flow meter
Pump 10 Drying tube

Figure 1 — Example of water vapour transmission rate measuring apparatus
with infrared sensor

test conditions should,preferably be chosen from those given in Table 1.

Table 1 — Choice of test conditions

Set of test conditions Temperature RH
°C %

1 25+0,5 90+2

2 38+0,5 90+2

3 40+0,5 90+2

4 23+0,5 85+2

5 25+0,5 75+2

Test conditions other than these shall be agreed upon by the interested parties.
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9 Procedure

9.1

described in 9.2 to 9.5.

Measure the water vapour transmission rate of a reference specimen and then each test specimen as

The water vapour transmission rate of the reference specimen shall be checked periodically, preferably once
or twice a year.

Each laboratory or test site shall maintain and utilize their own reference specimens.

9.2

Measure the zero-level voltage of the apparatus using dried air

9.3 Preere a saturated solution suitable for maintaining the humidity at the required level, and introdu

into the low

NOTE A

dihydrogen phosphate. A relative humidity of (85 +2) % is produced by a saturated solution of, petassium chlorid

relative humi

9.4 Mour
taking care

9.5 Fitth
the specifig
which it is ¢
NOTE 1

If the voltag

10 Calcu

Calculate tH

WVTR =

where

WVTR

er chamber together with some cotton wool.
relative humidity of (90 £ 2) % is produced by a saturated solution of either zinc sulfate or ammo
dity of (75 + 2) % is produced by a saturated solution of sodium chloride or sodium acetate.

t the reference specimen or test specimen hermetically between the upper and lower chamb
that there are no wrinkles or slackness in the specimen.

e transmission cell in the apparatus and then allow dry air toAflew through the upper chambg
d flow rate. Monitor the output voltage from the infrared sensor until it reaches a steady stat
pnstant to within + 5 %.

'he flow rate should be specified by the manufacturer of the @pparatus.

e is not constant to within £ 5 %, this shall be indicated in the test report.

lation

e water vapour transmission rate of.each test specimen using the following equation:

B SX(ES—EO)XA_R
(ER-Eq) Ag

is the wateraapour transmission rate of the test specimen, expressed in grams per square m
24 hours\[g/(m2-24 h)];

is the'zero-level voltage, in volts, of the apparatus using dried air;

is.the steady-state voltage, in volts, measured with the reference specimen;

Ce it

hium
e. A

ers,

or at
e in

etre

is the water vapour transmission rate of the reference specimen, in g/(m<-24 h);
is the steady-state voltage, in volts, measured with the test specimen;
is the transmission area, in square metres, of the reference specimen;

is the transmission area, in square metres, of the test specimen.

11 Test result

Calculate the test result as the arithmetic mean of the results obtained for each test specimen, rounding to the
second place of decimals if the value is less than one, and to two significant figures if the value is greater than

one.
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