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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.

International

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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5k of technical committees is to prepare International Standards. Draft International Stan
the technical committees are circulated to the member bodies for voting. Publication ¥4
Standard requires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this document may be the subject of (g
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as prepared by Technical Committee ISO/TC 163, Thermal performance and energy use
ment, Subcommittee SC 1, Test and measurement methods.

cludes the original EN 12091 prepared by Technical Committee’ CEN/TC 88 “Thermal insu
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Introduction

ISO 16546 is one of a series of existing European Standards on test methods which were adopted by ISO. This
group of International Standards comprises the following group of interrelated standards:

ISO

12344

Title

Thermal insulating products for building applications — Determination of
bending behaviour

1296B

2946H

29466

29406[

2946

oo

2946

©

2947p

204711

2047p

29764

2976p

2976p

Thermal insulation products for building applications — Determination of the
pull-off resistance of external thermal insulation composite systems (ETIES)
(foam block test)

Thermal insulating products for building applications — Determination.of length
and width

Thermal insulating products for building applications —“Determination of
thickness

Thermal insulating products for building applicatiehs — Determination of
squareness

Thermal insulating products for building applications — Determination of flatness

Thermal insulating products for building* applications — Determination of
compression behaviour

Thermal insulating products for building applications — Determination of the
apparent density

Thermal insulating products for building applications — Determination of
dimensional stability under constant normal laboratory conditions (23 degrees
C/50 % relative humidity)

Thermal insulating products for building applications — Determination of
dimensionalrstability under specified temperature and humidity conditions

Thermat_jinsulating products for building applications — Determination of
deformation under specified compressive load and temperature conditions

Thermal insulating products for building applications — Determination of tensile
strength perpendicular to faces

Thermal insulating products for building applications — Determination of tensile
strength parallel to faces

29767

29768

29769

29770

Thermal insulating products for building applications — Determination of short-
term water absorption by partial immersion

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

Thermal insulating products for building applications — Determination of
behaviour under point load

Thermal insulating products for building applications — Determination of
thickness for floating-floor insulating products

© 1SO 2012 — All rights reserved

Respective

EN
standard
EN 12089

EN 13495

EN 822

EN 823

EN 824

EN 825
EN 826

EN 1602

EN 1603

EN 1604

EN 1605

EN 1607

EN 1608

EN 1609

EN 12085

EN 12430

EN 12431
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29771

29803

29804

29805

16534

16535

16536

16537

16546

16544

16545

Thermal insulating materials for building applications — Determination of
organic content

Thermal insulation products for building applications — Determination of the
resistance to impact of external thermal insulation composite systems (ETICS)

Thermal insulation products for building applications — Determination of the
tensile bond strength of the adhesive and of the base coat to the thermal
insulation material

Thermal insulation products for building applications — Determination of the

EN 13820

EN 13497

EN 13494

EN 13496

TOroo— 1ot

Thermal insulating products for building applications — Determination of
compressive creep

Thermal insulating products for building applications — Determination of long-
term water absorption by immersion

Thermal insulating products for building applications — Determinatien.of long-
term water absorption by diffusion

Thermal insulating products for building applications — Deterfnination of shear
behaviour

Thermal insulating products for building applications — Determination of freeze-
thaw resistance

Thermal insulating products for building applications — Conditioning to moisture
equilibrium under specified temperature and - humidity conditions

Thermal insulating products for building applications — Determination of
behaviour under cyclic loading

EN|[1606

EN 12087

EN 12088

EN 12090

EN 12091

EN 12429

EN 13793

A further grolip of existing European Standards on.test methods for products used to insulate building equigment

and industrig

ISO 12623

ISO 12624

ISO 12628

ISO 12629

\Y

| installations comprises the following group of interrelated International Standards:

Thermal insulating products for building equipment and industrial installations —
Determination of short:term water absorption by partial immersion of preformed
pipe insulation

Thermal insulating products for building equipment and industrial installations —
Determination/of trace quantities of water soluble chloride, fluoride, silicate,
sodium iens and pH

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

EN 13472

EN 13468

EN 13467

Thermal insulating products for building equipment and industrial installations —
Determination of water vapour transmission properties of preformed pipe
insulation

EN 13469
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INTERNATIONAL STANDARD

ISO 16546:2012(E)

Thermal insulating products for building applications —
Determination of freeze-thaw resistance

1 Scope

This International Standard specifies the equipment and procedures for determining the effects of successive

nd moisture

cvclinafrom-dryv conditions-at =20 °C to wet conditions-at-20 °C on-the - mechanical properties
yCling 4 ProP

contq

ltisi
wate

This
state

nt of the product. It is applicable to thermal insulating products.

htended to simulate freeze—thaw effects on thermal insulating products which are frequentl
and low temperature conditions, e.g. inverted roofs and unprotected ground insulation.

est method is not recommended for all thermal insulating products. If relevant_the product s
for which products this International Standard is applicable.

2

ormative references

The following referenced documents are indispensable for theapplication of this documen

refer
(incly

ISO 1

ISO
wate

ISO
wate

3 [

nces, only the edition cited applies. For undated references, the latest edition of the referenc
ding any amendments) applies.

19469, Thermal insulating products for building applications — Determination of compressid

6535 (EN 12087), Thermal insulating products;for building applications — Determination
- absorption by immersion

6536 (EN 12088), Thermal insulating.products for building applications — Determination
[ absorption by diffusion

Definitions

For the purposes of this document, the following definition applies:

31

freez
abilit
and ¢

4 H

e-thaw resistance
of a productdawithstand repeated wetting followed by freezing conditions, quantified by wat
hange in compression behaviour

Principle

y exposed to

tandards will

t. For dated
ed document

n behaviour

of long-term

of long-term

br absorption

The 1

reeze-thaw resistance is determined as the change in the amount of water absorbed and the change

in compression strength or stress of a test specimen which is subjected to 300 successive cycles from dry
conditions at —20 °C to wet conditions at 20 °C. Testing is carried out in conjunction with either one of the
following long-term water absorption tests:

a) Water absorption by diffusion, according to ISO 16536 (EN 12088);

b) Water absorption by total immersion, according to ISO 16535 (EN 12087).

The chosen long-term water absorption test a) and/or b) is given in the relevant product standard in accordance
with the application. Freezing takes place in the air; thawing in the water.

© 18O

2012 — All rights reserved
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5 Apparatus

5.1

5.2

Cold chamber, with a constant temperature of (=20 + 2) °C.

specimen in position.

NOTE

water circulation in the watertank.

Water tank, with a constant water temperature of (20 + 2) °C, equipped with a device for keeping the test

Normally no accelerated thermal exchange is provided, e.g. fan assistance in the cold chamber or turbulent

5.3 Balan
54 Comp
6 Test sg

The freeze-t
for the detert
immersion, &

6.1
The thicknes

The test spd
(200 £ 1) mn

na ok
e VT TTCT

Fession testing machine, including measuring devices, according to ISO 29469.

)ecimens

haw test shall be made on the same test specimens, referred to as set A, which have been
nination of long-term water absorption by diffusion, according to ISO 16536 (EN 12088), or by
ccording to ISO 16535 (EN 12087).

Dimensions of test specimens

s of the test specimens shall be the original product thickness.

cimens for set A shall be squares with squarely,;€ut” edges having sides of (500 + 1) n
depending on the chosen water absorption test:

6.2 Number of test specimens

The number
the compres

The number
as specified
specification

of test specimens for set A is determined by the requirement that two sets of test specime
sion test (set B1 and B2) can be prepared from set A.

used
total

m or

ns for

and dimensions of test specimens for each set B1 and B2 for the compression test shall be

in the relevant product standard or any other technical specification. In the absence of s
the number and dimensions of test specimens shall be as defined in ISO 29469.

6.3 Preparation of test specimens

If possible, th

Cutting of the test specimens shall be by methods that do not change the original structure of the produci.

skins, facing

e test specimens shall be cut so that they do not include original product edges.

5 andforcoatings shall be retained.

ich a

Any

6.4 Condi

S o .

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 (RH) for the time specified in the relevant product standard for a
minimum of 6 h.

In tropical countries, different conditioning and testing conditions may be relevant. In this case, the conditions
shall be (27 £ 5) °C and (65 + 5) % RH, and be stated clearly in the test report.

7 Procedure

Carry out the freeze-thaw test in accordance with the procedure indicated in Figure 1. All test specimens shall
be taken from the same sample.

© 1SO 2012 — All rights reserved
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Compression test:

Results for original product [ Separate set of specimens

Long-term water absorption by diffusion or by total immersion —— Specimen set A

300 freeze-thaw cycles

Shecimen-set A
Lud

Weighing (m,)
Specimen set A

Preparation of test specimens
Specimen sets B1 and B2

Compression test in wet conditions: Drying procedure
Specimen set B1 Specimen/set B2

Compression.test in dry conditions
Specimen set B2

Figure 1 — Flow chart for the test procedure

Determine the compression behaviour of theoriginal product, in accordance with ISO 29469 (o or o10).

Determine the long-term water absorption of the test specimens using either ISO 16536 (BN 12088) or
ISO 16535 (EN 12087).

Record mg, the mass of test specimens at the end of the diffusion test (mg = mp) or the total immersion test (mg = m2g).

Placg the test specimens in(the cold chamber and maintain the temperature at (—20 + 2) °C for 1 h| Remove the
test specimens from the cold chamber and immerse them in water. Maintain the temperature at (20 4 2) °C for 1 h.

Continue the test for\300 cycles (see Figure 2).

When there are~breaks longer than 1 h, e.g. during the night or the weekend, the test specimens shall be left
in thg cold chamber.

Detefmine the mass m1, of each of the test specimens (set A) to the nearest 0,1 g after completion of all cycles.

Examine the test specimens visually for defects, e.g. cracks, blisters.
Prepare the test specimens for set B1 and set B2.

Determine the compression behaviour of the test specimens, in accordance with ISO 29469, from set B1
(compression behaviour in wet conditions, om wet Or o10,wet) Within 24 h of the last freeze-thaw cycle.

Dry the test specimens from set B2 in a ventilated drying chamber for the time and temperature specified in the
relevant product standard or any other European technical specification. In the absence of such a specification,
the test specimens shall be dried until reaching constant mass. For the purpose of this test, the constant mass
is considered to have been reached when the change in mass between two subsequent weighings with a 24 h
interval is lower than 0,5 % of the total mass at a minimum drying temperature of 40 °C.

NOTE Commonly used drying conditions are 105 °C for 24 h, 70 °C for 4 days or 40 °C for 7 days.

© 1S0O 2012 — All rights reserved 3
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Determine the compression behaviour of the test specimens, in accordance with ISO 29469, from set B2
(compression behaviour in dry conditions, om dry Or o10,dry)-

The freeze-thaw test is ideally carried out immediately after the test for long-term water absorption. In the event
that this is not possible, the wet test specimens should be wrapped in polyethylene film and stored in ambient

laboratory co

nditions.

Y
20°C

Key
X time
Y temperaty

-20°C

076

<1h

1h <1h 1h <1h

re

Figure 2 — Test cycletduration

8 Calculation and expression of results

8.1 Water
The test resu

Calculate the

absorption

bn (1) or (2):

— my

x 100

[0

- my

Pw

X100

using Equati
Wy = 1
mq
W, = —1
Vi
where

Its, Wm or W, shall be the.mean values of the individual values.

water absorption for each test specimen, Wy, or Wy, in percent by mass or in percent by vqlume

2)

m1 is the mass of the test specimen after 300 freeze—thaw cycles, in g;

mgo is the mass of the test specimen at the end of the water absorption by diffusion or by total
immersion, in g;

v is the volume of the test specimen, in cm3;

pw is the density of water, assumed to be 1 g/cm3.

Wm shall be rounded to the nearest 0,1 percent by mass.

Wy shall be rounded to the nearest 0,1 volume percent.

© 1SO 2012 — All rights reserved
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8.2 Changes in the compression behaviour

Calculate the mean change in the compression behaviour based on the test result for each condition, Aowet
and Aaqgry, in percentages using Equation (3) or (4) and Equation (5) or (6):

AG wet = 702’:1vet %100 3)
AGwet - 0'1of)1,v(\)/et %100 (4)
or
Ao‘dry=o-:% %100 (5)
0104
Agdszory %100 (6)
wherg

bmwet 1S the compressive strength of the test specimen in wet/conditions, in kPa;

owet 1S the compressive stress of the test specimen at 10/% relative deformation in wet gonditions, in
kPa;

bm,dry IS the compressive strength of the test specifen in dry conditions, in kPa;

0,dry IS the compressive stress of the test spesimen at 10 % relative deformation in dry gonditions, in

kPa;
bm is the compressive strength of the-original product, in kPa;
510 is the compressive stress-at. 10 % relative deformation of the original product, in kRa.

The result shall be expressed to twa.significant figures.

9 Accuracy of measurement

NOTH It has not bgen.possible to include a statement on the accuracy of measurement in this pdition of this
International Standard{but’it is intended to include such a statement when this International Standard is next revised.

10 Test report

The testreport shall include the following information:

a) eference to this International Standard, 1.e. ISO 16546:2012;
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) presence of facing or coating;

© 1S0O 2012 — All rights reserved 5


https://standardsiso.com/api/?name=2a02e4ee76a467ac3a72ef278cfbf50c

	CVP_Secretariat_Loca
	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Definitions
	4	Principle
	5	Apparatus
	6	Test specimens
	6.1	Dimensions of test specimens
	6.2	Number of test specimens
	6.3	Preparation of test specimens
	6.4	Conditioning of test specimens
	7	Procedure
	8	Calculation and expression of results
	8.1	Water absorption
	8.2	Changes in the compression behaviour
	9	Accuracy of measurement
	10	Test report

