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Foreword

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

The
desc
diffe

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

proceattres—HSea—to—aeverop—ta e meht3a Teefdea—ror— trther—+aathatenance are
ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria egded for the
Fent types of ISO documents should be noted. This document was drafted in acéordance with the

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh“patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or

on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any
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ISO
CEN
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This

revided with the following changes:

dddition of insulation materials in the Scope;

dddition of e) humidiby chamber in Clause 5;

frade name used in this document is information given for the-éonvenience of users gnd does not
[itute an endorsement.

In explanation on the meaning of ISO specific terms and expressions related to conformity|assessment,
]l as information about ISO’s adherence to the World-Trade Organization (WTO) pringiples in the
hical Barriers to Trade (TBT) see the following URLiZwww.iso.org/iso/foreword.html

2572 was prepared by the European Comirhittee Standardization (CEN) Technical Committee
TC 89, Thermal performance of buildings~and building components, in collaboratign with ISO
nical Committee 1SO/TC 163, Thermal performance and energy use in the built énvironment,
pmmittee SC 1, Test and measurement methods, in accordance with the agreement ¢n technical
eration between ISO and CEN (Vienha Agreement).

second edition cancels and replaces the first edition (ISO 12572:2001), which has been technically

— Jddition of requirements regarding thickness of test specimen to measure the permeability of core

— ¢hange-efspecimen area size in 6.3;

— 3ddition of requirements for storage time and relative humidity for condition D in 6.4;

materials in-6.2.3;

— new clause with requirements in 6.5;

— change of requirements for temperature and relative humidity for test conditions in 7.1;

— change of the calculation of mass change rate in 8.1;

— removal of 9.8.
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Hygrothermal performance of building materials and
products — Determination of water vapour transmission
properties — Cup method

1 Scope

This

build

The

prod

give

The

inclusion in product specifications.

2
The

consfitutes requirements of this document. For datéd references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

Therk are no normative references in this document.

3.1

For the purposes of this docunient, the terms and definitions given in ISO 9346 and the foll

[SO dnd IEC maintain terminological databases for use in standardization at the following g

3.1.1
dendity of water vapour flow rate

mass afarntorvanaonr trancfarend thyeangh +hn cnmncima iy o an o o drertiman
S-6+ FaRSrerrea o 1t

document specifies a method based on cup tests for determining the water vapourp

beneral principles are applicable to all hygroscopic and non-hygroscopic/building m

Hetails of test methods suitable for different material types.

results obtained by this method are suitable for design purposes, production con

Normative references

following documents are referred to in the text in, such a way that some or all of t

[erms, definitions, symbols,units and subscripts

Terms and definitions

IEC Electropedia! available at http://www.electropedia.org/

ISO Onlinebrowsing platform: available at http://www.iso.org/obp

brmeance of

ing products and the water vapour permeability of building materials under isothermall conditions.
Diffejrent sets of test conditions are specified.

aterials and

ucts, including insulation materials and including those with facings and.integral skins. Annexes

trol and for

heir content
applies. For
hts) applies.

bwing apply.

ddresses:

vwatCTvoapour—© TIST T oS CopttHtr pCroarCa ottt ptr— o

3.1.2
homogeneous material
material with properties likely to affect the transmission of water vapour which do not vary on a

mac

roscopic scale

3.1.3

imp

ermeable material

material with a measured water vapour diffusion-equivalent air layer thickness (3.1.8) greater than 1 500 m

3.14
water vapour permeance
density of water vapour flow rate (3.1.1) divided by the water vapour pressure difference between the

two

specimen faces

© ISO 2016 - All rights reserved
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3.1.5
water vapour resistance
reciprocal of water vapour permeance (3.1.4)

3.1.6
water vapour permeability
product of the water vapour permeance (3.1.4) and the thickness of a homogeneous specimen

Note 1 to entry: Water vapour permeability can only be calculated for specimens of a homogeneous material
(3.1.2).

3.1.7
water Vapohr resistance factor
water vapoulr permeability (3.1.6) of air divided by that of the material concerned
Note 1 to entfy: The water vapour resistance factor indicates how much greater the resistance of the matefial is
compared to pn equally thick layer of stationary air at the same temperature.
3.1.8
water vapour diffusion-equivalent air layer thickness
thickness ofla motionless air layer which has the same water vapour resistance.(3.1.5) as the specinen
3.2 Symbols and units
Symbol Quantity Unit
A area of specimen m?2
G water vapour flow rate through specimen kg/s
Ry gas constant for water vapour = 462 N-m/(kg-K)
S hydraulic diameter of specimen m
T thermodynamic temperature K
Wy water vapour permeance with respect to partial vapour kg/(m2-s-Pa)
pressure
Zp water vapour resistance with respect to partial vapour m2-s-Pa/kg
pressure
d mean thickness of spécimen m
g density of water,vapour flow rate kg/(m2-s)
l diameter of circle or side of square specimen m
mass of speeimen and cup assembly kg
p barometric pressure hPa
bo standard barometric pressure =1 013,25 hPa
Sd water vapour diffusion-equivalent air layer thickness m
t time S
Apy water vapour pressure difference across specimen Pa
6p water vapour permeability kg/(m-s-Pa)
o water vapour permeability of air kg/(m-s-Pa)
u water vapour resistance factor —
0 celsius temperature °C
1) relative humidity —
NOTE The above units comply with ISO 9346; a conversion table to other units commonly used in

permeability measurements is given in Annex J.

2 © IS0 2016 - All rights reserved
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Subscripts
Subscript Denoting
I interval
r repeatability
a air
o corrected for air layer
f film
j joint
m membrane
me masked edge
S specimen
t total
Principle
The test specimen is sealed to the open side of a test cup containifig either a desiccant [dry cup) or

con
cha

madg¢ to determine the rate of water vapour transmissionin'the steady-state.

b)

f)

©IS

trolled test chamber. Because of the different partial vapout pressure between the test|cup and the
ber, a vapour flow occurs through permeable specimens. Periodic weighings of the ajssembly are

an a‘t-fueous saturated solution (wet cup). The assembly is then placed in a temperature apd humidity

Apparatus

Test cups resistant to corrosion from the desiccant or salt solutions they contain; typically cups are
ade of glass or metal.

he design of cups suitable for<testing various different types of materials is described in
nnexes A to E.

OTE Circular cups can beeasier to seal and transparent cups allow better control of salt solutions.

or certain cups and sealing methods (see Annex A), a template, with shape and size cofresponding
o that of the test cup;is used when applying the sealant to give a sharply defined, repr¢ducible test
rea. The template shall have an area of at least 90 % of the specimen to limit nonlinear yapour flow.

easuring inStruments capable of determining specimen thickness with accuracy required in 7.2.

nalytical balance, capable of weighing the test assembly with the repeatability ne¢ded for the
equired accuracy. Wherever possible, a balance of 0,001 g resolution shall be used. Fdr heavy test
ssémblies, a balance resolution of 0,01 g may be sufficient (see Annex I for information linking the
alance resolution to the duration of test). T

NOTE The factors that affect the necessary accuracy of measurement are discussed in Annex I.

Constant temperature, constant humidity chamber, capable of being maintained within +5 %
relative humidity around the set point relative humidity and *1,0 K around the set point
temperature. In order to ensure uniform conditions throughout the chamber, the air shall be
stirred so as to obtain velocities between 0,02 m/s and 0,3 m/s. If highly permeable materials are
being tested, means should be provided to measure the air speed directly over the upper surface of
the specimen (see Annex G).

Suitable sensors and a logging system to continuously record the temperature, relative humidity
and, if necessary, the barometric pressure within the test chamber. The sensors shall be calibrated
atregular intervals.

0 2016 - All rights reserved 3
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g) Sealant, which is impermeable to water vapour, does not undergo physical or chemical changes
during the test and does not cause physical or chemical changes to the specimen.
NOTE Examples of sealants suitable for specific materials, if necessary, are listed in the appropriate
Annex.

6 Test specimens

6.1 General principles for preparation of test specimens

The test sp
facings, the
measure th
specimens
is not kno
Unless the
normal to th

Specimen p
flow of watd

6.2 Dimensions of test specimens

6.2.1 Sha

Test specim
Annexes At

6.2.2 Exp

The diametd
thickness. T

least 0,005 1n2. The upper and lower free'surface areas shall not differ by more than 3 % of the me

the case of K

6.2.3 Thi

Whenever 1

homogeneoyis materialsyjf'the thickness exceeds 100 mm, this may be reduced by cutting. In the

of non-hom(
three times

If a material
of the whold

e may be included in the test specimen, but they shall be removed if it is intend¢
permeability of the core material. If the skins or facings are different on the ‘two gi

all be tested with vapour flow in the direction of the intended use. If the direction of
, duplicate specimens shall be prepared and tests carried out for each direction of
roduct to be tested is isotropic, the test specimens shall be cut so that the)parallel face
e direction of vapour flow of the product in use.

reparation shall not involve methods which damage the surfacesin/ways which affed
I vapour.

pe and fit

ens shall be cut to correspond with the dimensions of the chosen test assembly
p E).

josed area

r of a circular specimen or the side:of'a square specimen shall be at least twice the spec
he exposed area (the arithmetic'mean of the upper and lower free surface areas) shall

omogeneous materials andpy no more than 10 % in the case of other materials.
Ckness of test specimens
ossible, the thickness of the specimen shall be that of the product in use. In the ca

geneous materials, such as concrete containing aggregates, the thickness should be at
(and preferably five times) the largest particle size.

coftains macroscopic formed voids, the solid material should be tested and the resist

S are

t the

(see

imen
be at
an in

se of
case
least

ance

material calculated from the proportions of solid to air space assuming one dimens

ional

vapour flow.

If it is necessary to test a product so thick that the available test cups do not have an area large enough
to comply with 6.2.2, the product may, only as a last resort, be sliced. In this case, all slices shall be
tested and the results reported.

If it is intended to measure the permeability of the core material, all skins and facings shall be removed
and the test specimens shall have a thickness of at least 20 mm.

NOTE There is a risk that this procedure leads to significant inaccuracies, especially when wet cup tests are
carried out on hygroscopic materials.

© ISO 2016 - All rights reserved
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Number of test specimens

If the specimen area is less than 0,05 m2, a minimum of five specimens shall be tested, otherwise a
minimum of three specimens shall be tested.

6.4

Conditioning of test specimens

Before testing, the test specimens shall be stored at (23 + 5) °C, (50 + 5) % relative humidity for a
period long enough for their weight to stabilize so that three successive daily determinations of their
weight agree to within 5 %; a storage time of at least 6 h is necessary. If condition D in Table 1 is to be

used

the specimens should be conditioned at (38 + 5) °C, (50 + 5) % relative humidity.

NOTH
or mq

Wet

A pel

6.5
Whe

This period will vary from a few hours in the case of some insulating materials to three-
re, for massive hygroscopic materials and products.

ield specimens may be dried before conditioning using the methods specifiéd'in ISO 1

[iod of conditioning is not necessary in the case of plastic membranes.

Testing low resistance specimens

h testing low vapour resistance specimens with Sd < 0,1 ni, uSe a wet cup, with dig

o four weeks,

2570.

tilled water

in the cup, giving a relative humidity of 100 % in the cup. The)high flow rate through the specimen

prev
resis
the s
the t

NOTH
a dry

satun]
tests

7 1

7.1

Seled

ents the occurrence of condensation on the underside of the specimen that is a risk
tance specimens. In this case, the size of the air gap between the water in the cup ang
pecimen shall be known to the nearest mm, and itis essential to maintain sufficient aj
bp surface of the specimen (see Annex G).

Testing low vapour resistance specimensgwith Sd < 0,1 m, can be difficult with either
cup, because the water flow out of or into the'cup can be large enough to affect the perfor

ated salt solution or desiccant before the test is complete. It is not therefore possible to carry
with this type of material.

Procedure

Test conditions

t the desired test €nvironment from the conditions given in Table 1.

with higher
| the base of
rspeed over

a wet cup or
mance of the
but "dry cup’”

© ISO
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Table 1 — Test conditions

Set

Tolerances

Relative humidity2
Condition °C - o
Yo

% RH Temperature

°C

Wet state
Set point

Dry state

Set point | Tolerance Tolerance

23-0/50 231 0 +5 50 *5

23-0/85 23+1 0 +5 85 +5

23=50793 23=t1 50 93 5

38-0/93 381 0 93 *3

mig|o|w|>

23-50/100 231 50 100

NOTE
when

the pg
start g
this a
furthe

NOTE

S
are us
sampl
vapou
remai
cup. Fy

a

1 "Dry cup” tests (condition A) give information about the performance of materials at lowhumridities
noisture transfer is dominated by vapour diffusion. "Wet cup” tests (condition C) give guidance about
rformance of materials under high humidity conditions. At higher humidities, thepmaterial pores
o fill with water; this increases the transport of liquid water and reduces vapourtransport. Tests in
ea therefore give some information about liquid water transport within materials..This is discussed
rin ISO 15148.

P Condition E is used for low resistance specimens (Sq < 0,1 m).

turated salt solutions, which regulate the relative humidity in the cup/at some value less than 100 %,
bd because, with many materials, there is a danger of condensation©ccurring on the underside of the
e, which disrupts the vapour flow. In the case of very low resistance materials with Sd < 0,1 m, the
r flow rates are so high that a) condensation is unlikely and b)the saturated salt solution might not
1 in equilibrium for the duration of the rest. In this case, thatdistilled water should be used in the test
rther information about the use of saturated salt solutionsisgiven in 9.6.

Other sets g
special appl

EXAMPLE 1

Desiccants

Calcium chl
Magnesium
Phosphorus
Silicagel

EXAMPLE 2
humidities at

f temperature and relative humidity may be>agreed between the parties when needg

This is\an example of saturated aqueous solutions which produce the specified air re
23 °C.

Aqueous sol|uti0ns

cation conditions.
This is an example of desiccants which produce the specified air relative humidities at 23 °Q.
ride, CaCly - particle size <3“'mm 0%
perchlorate, Mg(ClO4)z 0%
pentoxide, P205 0%
0%

Sodium dichromate, NayCr207 - 2H20 52%
Magnesium nitrate, Mg(NO3)2 53 %
Potassium chloride, KCI 85%
Ammonium dihydrogen phosphate, NH4H2PO4 93 %
Potassium nitrate, KNO3 94 %

Further details of suitable solutions can be found in ISO 12571:2013, Annexes A and B.

d for

ative

Regular checks shall be made, especially during long tests, to ensure that saturated solutions remain as
a mixture of liquid with a large amount of undissolved substance.

6

© ISO 2016 - All rights reserved
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All chemical substances shall be handled with care and in accordance with relevant safety regulations.

7.2

Preparation of specimen and test assembly

Prepare test specimens to correspond to the test assembly used (see Annexes A to E). Measure the
thickness of specimens to the nearest 0,2 mm, or to an accuracy of 0,5 %, whichever is the more
accurate. For rigid materials, measure the thickness of test specimens at four positions equally spaced
around the circumference. Calculate the mean thickness of each test specimen. Record the procedure
used to measure the effective thickness of compressible and loose-fill materials and of test specimens

with

irregular surfaces.

Place
Seal
The
thicKk
(see

NOTH
meas

The 1
spee

NOTH
air la
negli

Prep
Annd

NOTH
esped

the desiccant or aqueous solution, with a minimum depth of 15 mm, in the bottom
the test specimen into the cup, using the appropriate technique specified in the rele
hir space between the desiccant or saturated solution and the specimen shall be (15 +
ness of this layer shall be measured to the nearest mm to allow for its resistance to b
Annex H).

1  Once the distance between the base of the specimen and the desiccant or salt solut
ured once, weighing the cup with its contents can be used to achieve a repeatable gap.

d over the cup (see Annex G).

2 The vapour flow rate depends on the vapour resistanée’ of the specimen and the resig
yers above and below the specimen. In the case of high resistance specimens, these air re
bible, but for low resistance materials with Sq < 0,1 m, theyare significant.

hre a test assembly using a cup and sealant systém suitable for the type of material un
xes Ato E).

3 The accuracy and repeatability of the.results are strongly dependent on the quality o
ially for high resistance specimens. Therefore, close attention needs to be given to the metho

of each cup.
vant Annex.
5) mm. The
e calculated

ion has been

esistance of the layer above the specimen shall be reduced to zeto by arranging an appropriate air

tances of the
sistances are

der test (see

f the sealing,
d of applying

sealimg. Initial tests can be carried out with-ah impermeable metal specimen to test that the resyltant vapour

flow

7.3

Placd
seled

NOTH

Weig
wher

rate is zero. Further information ornrsealing is given in 9.4.

Test procedure

ted according to the specimen characteristics and to the repeatability of the weighing
Annex [ gives-guidance on the ways of reaching the required accuracy.

hings shallibe carried out in an environment with a temperature within +2 °C of the te
ever possible within the test chamber. Figure 1 shows an arrangement for small cham

The

femperature and relative humidity within the test chamber shall be recorded contin

the test assemblies in the test chamber. Then, weigh in turn each test assembly at tifne intervals

procedure.

5t condition,
bers.

uously with

suitablersensors. The calibration of the sensors shall be checked regularly.

The barometric pressure at the testing laboratory shall be measured daily during the test or obtained

from

© ISO

a closely adjacent meteorological station.
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Key
balance
controllg

suspend

B W N R

test asse

Figure 1 —

Continue wy
each test sp
low permea
100 times th

Plot a curve
change rate

4\/\/3

d environment test chamber with ‘glove box’ access door
bd weighing platform
mbly during weighing

Example of an arrangement of balance andtest assemblies for weighing proced
in a chamber

pighings until five successive determinations of change in mass per weighing interv{
pcimen are constant within 5 % of the mean value for this specimen (or within +10
hce materials with g > 750 000) and until the change in weight of the cup assembly exd
e repeatability of the weighing procedure.

of change in mass against time to facilitate recognition of the condition of constant

The test shalll be terminated‘prématurely when

lnres

] for
o for
eeds

Inass

M

a) inadry|cup test, the@ssembly has gained more than 1,5 g per 25 ml of desiccant in the cup, or]
b) in a wet|cup test;the weight loss is half the initial mass of the solution in the cup.
8 Calculation-and expression of results
8.1 Mass change rate
For each set of successive weighings of the specimens, calculate the mass change rate, Am,,, using
Formula (1).

. m,-m

Amy,=—2—1
tZ_tl

8 © IS0 2016 - All rights reserved
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where
Ay, is the change of mass per time for a single determination, in kg/s;
m1 is the mass of the test assembly at time ¢, in kg;
my is the mass of the test assembly at time ¢, in kg;

tyand tp are the successive times of weighings, in s.

Calculate G, the mean of five successive determinations of Am,, for each test specimen.

The 1
+5 o

8.2

inal value of G is obtained when each of the last five successive determinations of,. An|
of G.

Density of water vapour flow rate

The dlensity of water vapour flow rate, g, is given by Formula (2).

whet

Ifac
COrT

8.3
The Y

The
hum

NOT]H
from

g=8
A

e

test specimen, in m2.

1p and sealant system which includes a “masked edge” (see Annex A) has been used, va
tcted before being used to calculate furthen parameters (see Annex F).

Water vapour permeance

vater vapour permeance, W, is given by Formula (3).

G

"4 Ap

value of Ap, shallbe calculated from the means of the measured temperatures
dities over the-epurse of the test[see Formula (4)].

Referénce [5] contains methods on how to calculate the vapour pressure on either side of
the temperature and relative humidity for temperatures greater than 0 °C.

17,269-0

p N ¢ . 610,5 .e 237,3+0

12 18 within

(2)

|l is the exposed area (arithmetic mean of the free‘upper and free lower surface areds) of the

lues shall be

(3

hnd relative

the specimen

(4)

If highly permeable materials or thin membranes with sq < 0,2 m, are being tested, the resistance of
the air gap between the base of the sample and the desiccant or saturated solution shall be taken into
account in the calculation of W (see Annex G).

Table 2 summarizes the values of 4p for the five test conditions specified in Table 1.
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Table 2 — Ap values for each test condition

Set Condition Ap Pa
°C-%RH
A 23-0/50 1404
B 23-0/85 2387
C 23-50/93 1207
D 38-0/93 6 157
E 23-50/100 1404
8.4 Water vapour resistance
The water vapour resistance, Z, is the reciprocal of the water vapour permeance [see Formuld (5)]
1
Z=— 5
- (5)
8.5 Water vapour permeability
The water vppour permeability, 8, is given by Formula (6).
6=W|d 6)
8.6 Water vapour resistance factor
The water vapour resistance factor, g, is defined by Formula (7).
o4ir
= o 7
H= (7)
Formula (7], known as the Schirmer fermula, is used to calculate §,, using the mean barometric
pressure, p, jover the test [see Formula+8]].
s 3086 p( T 181 )
R, -T-pl273
With Rp, thg gas constantiofwater vapour 462,10-6 Nm/(mg.K).
Values of 6, jat 23 °C are'shown in Figure 2.
The water Vapour permeability of air and the material may be assumed to vary equally with the
barometric [ptessure. The factor u can therefore be considered independent of barometric pressure.
When calculating the vatue of r using the expression in Formuta (9J-
_ Ap.dair 9)
gd

the value of

10

04 shall correspond to the actual barometric pressure.
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2
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Barometric pressure, hPa

Kigure 2 — Water vapour permeability of air as a function of barometric'pressur¢ at 23°C

8.7 | Water vapour diffusion-equivalent air layer thickness

The jwater vapour diffusion-equivalent air layer thickness, sq, isS_given by either Fornpula (10) or

Formula (11).
i = u-d (10)

U

Sd = 83‘2 (11)

9 Accuracy of measurement

9.1 | General

Clause 9 and Annex I discuss the.factors that affect the accuracy of the result and give guidance on how
to improve it, if necessary.

NOTH A number of “rotind-robin” intercomparisons of measurements by different laboratories have been
carrigd out (see Refereneés8],[11] and[14] for discussion of the results).

A number of factors affect the accuracy of the measured values.

9.2 | Specimen area

The fiameter of a circular test cup or the side of a square test cup shall be measured to pn accuracy
of +(),50nm, giving a possible error in the area of a specimen of the minimum size specified in 6.2.2
(i.e. 0,05 m2) of +0,5 %. This error will be less with larger specimens. For certain cup types, it will be
necessary to correct for the effect of a masked edge as specified in Annex F.

9.3 Specimen thickness

If the permeance or resistance of a complete product is being measured, the accuracy is not affected
by the thickness. However, if the permeability of a material is needed, the accuracy with which the
specimen thickness can be measured will directly effect the accuracy of the result. The thickness of a
rigid specimen can be measured to better than 0,5 % with a micrometer.

NOTE The accuracy will be lower in the case of loose fill and similar materials.
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9.4 Sealants

If an appropriate sealant is installed as specified in the Annexes, errors caused by leakage can be much
less than those from other sources. A faulty seal will result in a much higher flow rate through one of
the test assemblies. That result shall be rejected before averages are taken over the samples.

Close attention should be given to the method of applying sealing and laboratory staff should be trained
accordingly. It is recommended that initial tests are carried out with an impermeable metal specimen
to test that the resultant vapour flow rate is zero.

9.5 Weighing precision

The influeng
and the timgd

NOTE
specimen siz

9.6 Conty

The vapour
potential fof
the accuracy

The vapour
suitable des
solutions is
taken in the

e of weighing uncertainty on the accuracy of the results depends on the size of the spe¢
b interval between successive weighings.

Information about the weighing repeatability needed to achieve a desired accuracy’in relation {

e and weighing interval is given in AnnexI.

ol of environmental conditions

pressure difference between the test cup and the environmental chamber is the dr
the whole test. The accuracy with which this difference is khown consequently detern
i of the measured values.

pressure within the cup is determined by the desiccant or saturated solution us
iccant should give effectively zero vapour pressure. The relative humidity over satu
quoted to the nearest £0,5 % relative humidity:ifi'tables and this can be achieved if c4
ir preparation.

The test conditions in Table 1 will result in a variation in vapour pressure difference across thg

specimen off

Conditions Y
instrumentd

NOTE (o]
order to obtal

+10 % of the set point value.

vithin the environmental chambex:shall be carefully monitored with accurately calib
to determine an accurate mean‘vapour pressure over the test.

fin accurate permeability data:

9.7 Variations in barometric pressure during test

For product
to-day pres;s
by including
desiccant, a
weight of th
taken on thd

5 with low water vapour transmission rates, especially thin flexible membranes, large
ure variatigns may affect the results. Account shall be taken of the buoyancy effect ¢
the change of weight of a “dummy” specimen, without an aqueous saturated soluti

imen

o the

iving
hines

pd. A
rated
\re is

test

rated

nsiderable care is needed in-the measurement of conditions within the environmental chamber in

day-
ither
bn or

nd then Subtracting the change in weight of the “dummy” specimen from the chan
e teSt Specimen, or by extending the test over several weeks and selecting the measure
days with a similar barometric pressure for further analysis.

ge in

nllents

10 Test report

The testrep

a)
b)

arefere

1) pro

2) typ
3) pro

12

ort shall include the following:

nce to this International Standard, i.e. (ISO 12572);

product identification;

duct name, factory, manufacturer or supplier;
e of product;

duction code number or similar identifier;
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the form in which the product arrived at the laboratory, including facings, if any;

the method of preparation of the specimen, including slicing where done, and details of any

curing process, where necessary;

other details of the product e.g. nominal thickness or nominal density;

c) testprocedure;

1) the mean air pressure and the temperature and relative humidity gradients across the
specimen and the range of any deviations from the mean;

IJ testconfiguration used;

3) conditioning of the specimen carried out;

4) any deviation from this standard procedure and any incidents which maythave influenced the
results;

%) the date of the test;

¢) information concerning the operator and the apparatusc¢uséd, (it is mandatgry that the
information is available at the laboratory, but it should be included only if requested);

d) results;

1) the water vapour transmission property (water vapour transmission rate, |[permeance,
permeability or water vapour resistance) including the direction of the vapour floy relative to
the facings for materials with two different facings, for which the results have been calculated;

2) all corrections applied for a masked edgé’or variations in barometric pressure;

3) theindividual test results;

4) the arithmetic mean of the individual test results.

© ISO 2016 - All rights reserved
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Annex A
(normative)

Methods suitable for self-supporting materials

A.1 General

Annex A a
insulating
test. For the
all skins ang

A.2 Spec

Specimens
ensure the ¥
affected by {

Where matd
thickness, s
before testil
moist curin
and relative

A.3 Cup ¢

Examples of

A template i
to provide a
a) and b) ar
calculation

A.4 Seald

Sealants shd
to the speci
into the effd

it

lies to all materials which can be made into self-supporting specimens. Thathne
terials and materials such as rendering or mortars which are made up and cured b
rmal insulation materials, if it is intended to measure the permeability of theore mat

facings shall be removed and the test specimens shall have a thickness of-atleast 20

imen preparation

f appropriate size shall be cut from board or masonry materials. Care shall be tak
rapour transfer properties of surfaces cut normal to the diréetion of moisture flow ar
he cutting process, for example, a skin may form on plastie foams during cutting.

rials such as mortars or renders have to be made up for'testing, specimens of the reqs
pbmewhat larger than the dimensions of the test cup shall be prepared and cured for 28
1g. Cement-based mortars shall be covered withrawvapour barrier for three days. Aftel
b, the specimens shall be stored for the remaininig 25 days at a temperature of (23 +

humidity of (50 £ 5) %. The specimens shall’then be cut to the size of the test cup.

lesign
suitable cups are shown in Figure'A.1.

s shown in Figures A.1 a) anid'b). It is essential that these are used with these types of]
well-defined upper specimen surface area free of sealant. If the cups shown in Figurg
e used, the specimen~will have a “masked edge”. It is necessary to correct for this i
bf the vapour flow rate’(see Annex F).

ints

uld be éasily handled, remain flexible and not crack over a long test and have good adh
men. Molten sealants may penetrate far enough into porous materials to introduce e
ctive area under test. The edge of these samples should be sealed with tape or an ¢

udes
bfore
erial,
nm.

en to
e not

hired
days
" this
5) °C

cups
sA.1
h the

bsion
rors
pOXy

resin befor

NOTE

Tt

Examples of suitable sealants are the following: a) a mixture of 90 % micro crystalline wax and a

10 % of a plasticizer (e.g. a low molecular weight polyisobutylene); b) a mixture of 60 % micro crystalline wax
with 40 % refined crystalline paraffin. See the Bibliography for further information.

A.5 Calculation and expression of results

The areas of the top and bottom of the specimen A; and A, are shown in Figure A.1. The procedures

specified in

14

Clause 8 shall then be followed.
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= =
=
=
A,
<) d)
Key
1  desiccant/aqueoussaturated salt solution A1 upper exposed area
2 fest specimen Az lower exposed area
3 dealant b  width of the masked edge
4  fape d thickness of the test specimen
5 mplate
6 leiting ring

NOTE The mean exposed area 4 = (41 + 42)/2.

Figure A.1 — Examples of test assemblies
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Annex B
(normative)

Methods suitable for loose fills

B.1 General

Annex B coy
make a self-

B.2 Samj

If the mater
of the whole

B.3 Cup ¢

As shown in
the mouth d
supporting
small enoug
the fill in pl3
will result fi
possible to s

supporting test specimen.

hle selection

lesign

h to affect the flow of vapour is used, the permeability of these shall also be tested wit
ice. The specimen should have a thickness ofatleast 100 mm, to limit the uncertaintieg
‘om the difficulty of accurately measuring-the thickness of this type of material. As it i

ers all materials that are used in powder or granular form, from which it is not possillle to

al to be tested contains a range of particle sizes, the samples tested shall be represent]
material in use.

Figure B.1, the specimen is supported on a wire mesh:er permeable membrane placed

ative

over

f the cup. If a mesh is used, the open areas shall be\as large as possible while completely

he specimen during the whole course of the test~[f’'a membrane or grid with an open

eal this type of material, it shall overlap.the edge of the test cup by at least 20 mm.

the permeability will be high, theserrors that result from leakage at the edges will be of]

X1

NOTE A9

consequence
\\

Key

1

2

16

area
hout
that
S not

little

test specimen
grid or membrane

Figure B.1 — Suitable cup for loose fill
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B.4 Calculation and expression of results

If an open mesh grid is used to support the specimen, the results shall be calculated according to
Clause 8, with the effective area taken as the mean of the areas calculated from the dimensions X1 and
X7 indicated in Figure B.1. If a membrane is used, the vapour resistance of the membrane alone, Zy,,
and the membrane and specimen, Z;, shall be calculated as in 8.1 to 8.4. The vapour resistance of the
specimen alone is then given by Zs = Z; - Zp,.

Zs can then be used to calculate the other parameters in Clause 8.

© IS0 2016 - All rights reserved 17


https://standardsiso.com/api/?name=35d8513c1e891b2abe2bae994cbb2b88

ISO 12572:2016(E)
Annex C
(normative)

Methods suitable for membranes and foils

C.1 General

Annex C covers all flexible membranes, foils and sheet materials.

C.2 Specimen preparation

Specimens ghall be cut to an appropriate size for the cup to be used.

C.3 Cup design

A recommepded cup design using mechanical sealing is shown in/Figure C.1. Sealing rings ¢f an
appropriate|material can be included to improve the seal.

C.4 Calcuylation and expression of results

The formulde in Clause 8 shall be used to calculate the results of the test. For many materials covered
by Annex C,|especially thin foils and membranes, it is net’'usual to measure the thickness and calcplate
the permealpility. The permeance or resistance of the\actual product in use is quoted.

1

Key
1 sealingring

2 specimen

Figure C.1 — Cup suitable for membranes and foils
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Annex D
(normative)

Methods suitable for mastics and sealants

General

Annd
sett

D.2

x D covers materials, such as mastics or sealants that are applied as highly viscous-f
a non-rigid flexible matrix.

Specimen preparation

A permeable membrane, that does not react physically or chemically with the test matej

spread on a flat surface. The test material is then spread upon it tosslightly more than t

thick
placd

ness. Before hardening, a top plate, if necessary with an interniediate film to preven
d on top to achieve the required test thickness. After the spécimens have cured, the t

film are removed and the specimen cut to the size of the test cup,

It might be difficult to achieve a uniform coating of some adhesives or sealants. In this ca

slot
with

f defined dimensions cut in a self-supporting material with a known low permeance
the sealant or mastic (see Figure D.1). This shall\betested as specified in Annex A.

X, 1 2

luids, which

ial, shall be
he required
[ sticking, is
bp plate and

be, a narrow
W, is filled

Key

1 mastic sealant in slot

2 low permeability material

D.3

Figure D.1 — Example of a cup suitable for mastics and sealants

Cup design

If the specimen is supported by a membrane, a recommended cup design is shown in Figure B.1. If the
specimen is filling a joint, a recommended cup is shown in Figure D.1.
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D.4 Calculation and expression of results

If a membrane has been used, the vapour resistance of the membrane alone, Z,, and the membrane and
specimen, Z;, shall be calculated as in 8.1 to 8.4. The vapour resistance of the specimen alone is then

given by:

Zs = Zt - Zm (Dl)

Zs can then be used to calculate the other parameters as in Clause 8.

If the method including a filled joint, shown in Figure D.1, has been used, the rate at which the weight of

the cup changes is:

G =G+ (s (D.2)

where G;j is flue to the joint and G is due to the remaining specimen. If the respectiy¢areas are 4j and

Ag, then

Gs=Ws

and

gj= G]'/A

Therefore,

gi=(G-

The remaini

As- Ap (D.3)
(D.4)
Ws - As - Ap) /A (D.5)

ng parameters as specified in 8.3 to 8.Z¢an then be calculated from gj and 4;.

20
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Annex E
(normative)

Methods suitable for paint, varnishes, etc.

General

Annd
thin

E.2

A pel
by th

x E covers any material that is normally applied wet, by brushing or spraying, and w
film upon drying.
Specimen preparation

'meable membrane or self-supporting material, selected to be unaffécted, chemically g
e paint film, shall be tested as specified in Annex A or C. The material to be tested g

applied, in a manner and thickness similar to its normal use, to campletely cover the m

supp

E.3

The ¥
be c4

Ny

Zfca

As tH
thein
num

ort and the test repeated.

Calculation and expression of results

rapour resistance of the membrane or support alone, Z,, and the membrane and paint {
lculated as in 8.1 to 8.4. The vapour resistance,ofthe film alone is then given by:

f=Zt-Zm

h then be used to calculate the permeance of the film.

e thickness of films is too small*to be measured by conventional means, it is not usug
permeability. The permeance-or resistance shall be quoted, with details of the applicat
ber of coats, etc.

hich forms a

r physically,
hall then be
embrane or

ilm, Z;, shall

(E.1)

1] to refer to
ion method,
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Annex F
(normative)

Correction for the effect of a masked edge of a specimen

In some types of cup assemblies, the edge of the specimen overlaps the edge of the cup (see, for

example, Fi

through the

permeance.

ure A.1). As this “masked edge” is a route for two dimensional flow of vapour, the total flow

The size of this effect shall be assessed from

Jme 1S
g is
d is
b is

S is

(four times the test area divided by the perimeter).

The values
edge divide

specimen. F

using a cup
calculated f

22

me :]+4.d~ln 2
n-S l+exp(-2-m-b/d)

the vapour transmission rate with masked edge, in kg/(m?2-:s);

the vapour transmission rate ignoring the masked edge, in.Kg/(m2-s);
the thickness of the specimen, in m;

the width of the masked edge, in m (see Figure AA4Y;

the hydraulic diameter, in m;

vith a masked edge shall bé¢orrected by dividing by the appropriate value of gme/g, €
fom Formula (F.1) or taken-from Figure F.1, before the permeance is calculated.

specimen is greater than that through the exposed area, leading to an overestimate df the

(F.1)

bf gme/g calculated from Formula (1) depend on two ratios: b/d, the size of the mgsked
[l by the thickness of the speciméen“and d/S, the thickness divided by the typical size qf the
igure F.1 shows values of gme/g. as a function of these two ratios. Values of gime meaqured

ither
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