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Foreword

This document (EN 13469:2012) has been prepared by Technical Committee CEN/TC 88 “Thermal insulating
materials and products”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by April 2013, and conflicting national standards shall be withdrawn at the
latest by April 2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 13469:2001.
The following main technical changes have been implemented in this new edition of EN 13469:

a) the content of Annex A "Correction for air pressure variations during test" has been included in the main
part of the standard and the annex has been deleted;

b) the document has been editorially updated.

This European Standard is one of a series of standards which specify test methods for determining
dimensions and properties of thermal insulating materials and products. It supports a series of product
standards for thermal insulating materials and products which derive from the Council Directive of 21
December 1988 on the approximation of laws, regulations and administrative provisions of the Member States
relating to construction products (Directive 89/106/EEC) through the consideration of the essential
requirements.

This European Standard has been prepared for products used to insulate building equipment and industrial
installations, but it may also be applied to products used in other areas.

According to the CEN/CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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1 Scope

This European Standard specifies the equipment and procedure for determining the water vapour
transmission properties in the steady state under specified test conditions for test specimens of preformed
pipe insulation. It is applicable to thermal insulating products.

It is intended to be used for homogeneous materials (see NOTE) and for products which may have integral
skins or adhered facings of some different material.

NOTE A material is considered to be homogeneous in terms of mass distribution if its density is approximately the
same throughout, i.e. if the measured density values are close to its mean density.

The water vapour transmission rate and permeance values are specific to the test specimen (i.e. the product)
thickness tested. For homogeneous products, the water vapour permeability is a property of the material.

If the pipe insulation is cut from a flat product, then the water vapour transmission properties can be obtained
from tests carried out on the flat product with similar properties in accordance with EN 12086.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

EN 12085, Thermal insulating products for building applications — Determination of linear dimensions of test
specimens

EN 12086, Thermal insulating products for building applications — Determination of water vapour
transmission properties

EN 13467, Thermal insulating products for building equipment and industrial installations — Determination of
dimensions, squareness and linearity of preformed pipe insulation

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

31

water vapour flow rate

G

quantity of water vapour transmitted through the surface of the test specimen in unit time

3.2
water vapour transmission rate

8
quantity of water vapour transmitted through unit area in unit time under specified conditions of temperature,
humidity and thickness

3.3

water vapour permeance

w

quotient of water vapour transmission rate of the test specimen and the water vapour pressure difference
between the test specimen faces during the test

3.4

water vapour resistance

VA

inverse of water vapour permeance (1/W)
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3.5

water vapour permeability

0

quantity of water vapour transmitted per unit of time through a unit area of the product per unit of vapour
pressure difference between its faces for a unit thickness

Note 1 to entry: Water vapour permeability is a product of the permeance and the thickness of the test specimen (6=
W x d). It is a property of the material of a homogeneous product.

3.6
water vapour diffusion resistance factor

Y7,
quotient of the water vapour permeability of air and the water vapour permeability of the material or the

homogeneous product concerned which indicates the relative magnitude of the water vapour resistance of the
product and that of an equally thick layer of stationary air at the same temperature

4 Principle

A desiccant filled "dry-cup"” made from a preformed pipe insulation test specimen is placed in a test
atmosphere whose temperature and humidity are controlled. Because of the difference between the partial
water vapour pressures in the test assembly and in the test atmosphere, water vapour flows through the test

specimen. Periodic weighings of the assembly are made to determine the rate of water vapour transmission
when the steady state is reached.

5 Apparatus

5.1 Chamber, capable of being maintained within a temperature of (23 + 1) °C and a relative humidity
(50 £ 3) %.

In order to maintain the required conditions throughout the chamber, it may be necessary to use air circulation
with an air speed between 0,02 m/s to 0,3 m/s.

5.2 Desiccant, anhydrous calcium chloride (CaCl,) with particle size 2 mm to 15 mm (relative humidity 0 %)
or any other desiccant that gives the same results.

5.3 Analytical balance, capable of weighing the test assembly to an accuracy of + 1 mg or better.

If larger test assemblies are used, the weighing accuracy may be determined with respect to the total weight
and the required accuracy of the test results.

5.4 Measuring instruments, capable of determining linear dimensions and thicknesses in accordance with
the requirements of EN 12085 or EN 13467, whichever is relevant.

5.5 Aluminium foil, water vapour diffusion tight (at least 50 um thick) protected with a polymer film on the
face in contact with the calcium chloride (CaCl,).

5.6 Adhesive, suitable to make water vapour tight joint between the aluminium foil and the test specimen
(see relevant product standard).

Any combination of foil or sealant and adhesive, which provides comparable results, may be used.
6 Test specimens
6.1 General

The test specimens shall be representative of the product and shall include any natural surface skins or
adhered facings of different materials.
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Pipe insulation pieces (half sections or segments) shall be placed together using an appropriate sealant or
adhesive to form a full size pipe insulation test specimen.

For faced and/or coated products with a water vapour diffusion resistance index u < 3, for the core material,
the permeability may be determined from measurements made on the facing/coating itself, after separation
from the product. For pipe insulations with large dimensions, test specimens of the facing and/or coating may
be cut out and tested according to EN 12086.

6.2 Dimensions of the test specimen

Cut the test specimens to a minimum length of (100 + 1) mm; for outside diameters greater than 100 mm the
length shall be at least 150 mm. The cut surfaces shall be as flat as possible, equally formed and
perpendicular to the vertical axis of the test specimen.

The thickness of the test specimen shall be the thickness of the product.

6.3 Number of test specimens

The number of test specimens shall be as specified in the relevant product standard. If the number is not
specified, then at least five test specimens shall be used.

In addition to the specified test specimens, one test specimen, “dummy”, identical to the others but not filled
with desiccant shall be prepared. This “dummy” shall be included in the test procedure. Its weight changes
during the test procedure are not caused by water vapour diffusion but by e.g. gas or humidity
evaporation/absorption or air pressure variations.

The weight changes of the test specimens have to be corrected by the weight changes of the dummy.

NOTE Information on the use of a "dummy" test specimen can be found in Hansen, K. K. and Lund, H.B.: "Cup
Method for Determination of Water Vapour Transmission Properties of Building Materials. Sources of Uncertainty in the
Method" [2].

In the absence of a product standard or any other European Technical Specification, the method of selection
of the test specimens may be agreed between parties.

6.4 Conditioning of test specimens

The test specimens shall be stored for at least 6 h at (23 + 5) °C. In case of dispute, they shall be stored at
(23 £ 2) °C and (50 £ 5) % relative humidity for the time stated in the relevant product standard.

7 Procedure
Bond the test specimen to the aluminium foil (see 5.5), at one end, to achieve a water vapour tight joint.

Place sufficient desiccant within the test specimen to maintain 'zero’ percent relative humidity throughout the
test.

The quantity of desiccant shall not be greater than 2/3 of the enclosed volume.

Prepare also one test specimen, “dummy”, identical to the others but not filled with desiccant.

Close the open end of the test specimen as in the first paragraph.

Bubbles under the foil should be avoided, and the bond between the foil and the test specimen should be

such that any attempt to separate the foil from the test specimen breaks the test specimen rather than the
bond.
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In case of products with a low water vapour transmission rate, the borderline between the foil and the test

specimen may be sealed in addition with a sealant (e.g. wax) in such a way that the reduction in free surface
is not significant.

Immerse the test specimens in the test chamber (see Figure 1) at (23 £ 1) °C and (50 £ 3) % relative humidity.
Avoid contact between the test specimens.

Condition the test specimens in the test chamber for a period between 1 h and 24 h.

Weigh the test specimens at regular intervals. The weighing shall be carried out under the same conditions as
exist in the test chamber. If the weighing is made outside the chamber, care shall be taken that the duration of
time outside the chamber does not affect the result. The weight changes of the test specimens shall be
corrected by the weight changes of the dummy.

In order to avoid contamination of the test specimen, gloves should be used while handling the test specimen.

Repeat the weighings until five successive determinations of 'change in mass per unit time' are constant to

within £ 5 % of the mean value for the test specimen (see 8.1). Repeat the procedure for the remaining test
specimens.

Plot a curve of change in mass against time to help recognise the condition of constant change (steady state).

3N
N

B
N 3

Key

test chamber
aluminium foll
adhesive

test specimen
desiccant
inside radius
r, outside radius

AP WON -

=

Figure 1 — Example of test assembly
8 Calculation and expression of results
8.1 Water vapour flow rate

Calculate for each test specimen for the selected time interval the water vapour flow rate, Gy,, in milligrams
per hour using the formula:
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Gio === (1)
where

my is the mass of the test assembly at time ¢, in milligrams;

my is the mass of the test assembly at time #,, in milligrams;

t4 and ¢, are successive times of weighings, in hours.

Calculate G, the mean of five successive determinations of Gy,, in milligrams per hour, for each test
specimen.

The test stops when each of the five successive determinations of Gy, is within £5 % of G.

8.2 Water vapour transmission rate

Calculate the water vapour transmission rate, g, in milligrams per square metre per hour using the formula:

G
-z 2
&= 2)
where
A is the calculated exposed area of the test specimen, in square metres, calculated using the formula:

A 2xmaxlx(r, —r;)

p (3)
n-2
r.

1
where
/ is the length of the test specimen, in metres;

7, is the outside radius, in metres;
7 is the inner radius, in metres.

8.3 Water vapour permeance

Calculate the water vapour permeance, W, in milligrams per square metre per hour per Pascal using the
formula:

G
AX Ap

(4)

where

Ap is the water vapour pressure difference, in pascal, and has the value of 1 400 Pascal at the test
condition 23-0/50 according to EN 12086.
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8.4 Water vapour resistance

Calculate the water vapour resistance, Z, in square metres times hours times Pascals per milligrams using the
formula:

Z:W )

8.5 Water vapour permeability
Calculate the water vapour permeability, d, in milligrams per metre per hour per Pascal using the formula:
o=Wxd (6)
where
d is the test specimen thickness, in metres.
8.6 Water vapour diffusion resistance factor
8.6.1 General

Calculate the water vapour diffusion resistance factor, 1, dimensionless using the formula:

(7)

where
o is the water vapour permeability of the test specimen;

O,ir is the water vapour permeability of air (depending on the mean barometric pressure during the test,
see Figure 2).

Since the water vapour permeability of air and the material are assumed to depend equally on the barometric
pressure their quotient, the factor 4 , can be considered independent from the barometric pressure. When
calculating water vapour transmission rate at different locations the actual barometric pressure may be taken
into account using the formula:

Ap

g= axd) X Oqir (8)



BS EN 13469:2012
EN 13469:2012 (E)

8.6.2 Calculation of J,;
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Figure 2 — Water vapour permeability in air at 23 °C

The calculation can also be made by using the formula of Schirmer:

D
air =R—
DXT
0083 po (1
A R xT p \273
where

D is the water vapour diffusion coefficient, in square metres per hour;

Rp is the gas constant of water vapour: 462 x 10°° Nm/(mg-K);

T is the test temperature, in Kelvin;

p is the mean barometric pressure during the test, in hectopascalS;

Po is the normal barometric pressure: 1 013,25 hPa.

10

1150

X
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8.6.3 Calculation of §

0=dx G (11)
Apx A

where
d is the thickness of the test specimen, in metres;
G is the water vapour flow rate, in milligrams per hour;
A is the area, in square metres;
Ap is the water vapour pressure difference between inside and outside of the test specimen, in pascals.

a) Water vapour flow rate:

Am
G=="2" 12
o (12)

where:

Am is the weight difference in milligrams between two readings;

At is the measuring time, in hours.
b) Water vapour pressure difference:

4p = (ps1 % 1) = (Ps2 X 92) (13)

where

Ps1 is the water vapour saturation pressure in the test chamber, in pascals;

¢ is the relative humidity in the test chamber, expressed as a decimal,

Ps2 is the water vapour saturation pressure in the test assembly — above the desiccant, in pascals;

¢, is the relative humidity in the test assembly — above the desiccant, expressed as a decimal.

If calcium chloride is used as desiccant, a relative humidity of 0 % is assumed. In which case ¢, is equal to
zero.

Therefore Ap = pgy X ¢1. (14)

A good approximation for ps is:

T-27315)"
ps=a><(b+T] (15)
where
a = 288,68 Pa;
b =1,098;

11
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n =8,02;
T is the temperature, in Kelvin.
8.6.4 Calculation of u

Calculate the u value from the following formula:

1,81
P 1 ><0,083xp_0x( Tj LA

(ro —n) RpXT p 27315 Am”

2XaXIx(rg — 1)

(T - 2731 5)]8’02
== Xy

% 288,68 x| 1,098 +
100

7,
In—<
7

9 Accuracy of measurement

NOTE 1 It has not been possible to include a statement on the accuracy of the method in this edition of the standard,
but it is intended to include such a statement when the standard is next revised.

NOTE 2 ENISO 12572 [2] gives some general guidance on the accuracy of testing.

10 Test report
The test report shall include the following information:
a) reference to this European Standard (EN 13469);
b) product identification:
1) product name, factory, manufacturer or supplier;
2) production code number;
3) type of product;
4) packaging;
5) the form in which the product arrived at the laboratory;
6) other information as appropriate, e.g. nominal thickness, nominal density;
c) test procedure:
1) pre-test history and sampling, e.g. who sampled and where;
2) conditioning;
3) if any deviation from Clauses 6 and 7 including e.g. testing of the facing alone;
4) date of testing;
5) dimensions and number of test specimens;

6) general information relating to the test;

12
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7) events which may have affected the results;

NOTE Information about the apparatus and identity of the technician should be available in the laboratory but it need
not be recorded in the report.

d) results:

1) the water vapour transmission property (water vapour diffusion factor, permeance or permeability)
including the direction of the water vapour flow relative to the facings, if the two facings are different,
for which the results have been calculated. If desirable, all three properties may be reported where
appropriate;

2) all individual test results;

3) arithmetric mean of the individual test results.

13



BS EN 13469:2012
EN 13469:2012 (E)

Bibliography

[11 ENISO 12572 Hygrothermal performance of building materials and products — Determination of water
vapour transmission properties (ISO 12572)

[2] Hansen, K. K. and Lund, H.B.: "Cup Method for Determination of Water Vapour Transmission Properties
of Building Materials. Sources of Uncertainty in the Method"; Proceedings of the 2nd Symposium "Building
Physics in Nordic Countries", 20-22 August 1990, Trondheim, Norway, editor Jan Vincent Thue, TAPIR
Publishers, 1990

14



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

