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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.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fhe technical committees are circulated to the member bodies for voting. Publication¥as an
International|Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the 'subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 16535 was prepared by Technical Committee ISO/TC 163, Thermal performance and energy use in the
built environfnent, Subcommittee SC 1, Test and measurement methods.

ISO 16535 includes the original EN 12087 prepared by Technical Committee’ CEN/TC 88 “Thermal insulating
materials ang@l products”, with the following clauses modified to reflect the conditions for tropical countrie$:

— Clause %.4: Conditioning of test specimens;
— Clause 6.1: Test conditions;

— Clause 9: Test report.
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Introduction

ISO 16535 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

Respective
EN standard

EN 12089

1296

2946H

29466

29406[

2946

oo

2946

©

2947p

204711

2947p

29764

2976p

2976

[92]

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

Thermal insulating products for building applications — Determinationcef4ength
and width

Thermal insulating products for building applications — Deétermination of
thickness

Thermal insulating products for building applications'2— Determination of
squareness

Thermal insulating products for building applications — Determination of flatness

Thermal insulating products for buildingapplications — Determination of
compression behaviour

Thermal insulating products for buil@ding applications — Determination of the
apparent density

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

Thermal insulating~products for building applications — Determination of
dimensional stability under specified temperature and humidity conditions

Thermal insulating products for building applications — Determination of
deformatien under specified compressive load and temperature conditions

Thérmal 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

EN 13495

EN 822

EN 823

EN 824

EN 825
EN 826

EN 1602

EN 1603

EN 1604

EN 1605

EN 1607

EN 1608

2976

29768

29769

29770

29771

‘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

Thermal insulating materials for building applications — Determination of
organic content
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3497

3494

3496

1606

2087

2088

2090

2091

2429

3793

ment

3472

3468

3467

3469

29803 Thermal insulation products for building applications — Determination of the EN 1
resistance to impact of external thermal insulation composite systems (ETICS)

29804 Thermal insulation products for building applications — Determination of the EN1
tensile bond strength of the adhesive and of the base coat to the thermal
insulation material

29805 Thermal insulation products for building applications — Determination of the EN1
mechanical properties of glass fibre meshes

16534 Thermal insulating products for building applications — Determination of EN
f‘f\mprﬁssi\'la f‘rﬁﬁp

16535 Thermal insulating products for building applications — Determination of long- EN"1
term water absorption by immersion

16536 Thermal insulating products for building applications — Determination of long- EN 1
term water absorption by diffusion

16537 Thermal insulating products for building applications — Determination.of shear EN 1
behaviour

16546 Thermal insulating products for building applications — Determiination of freeze- EN 1
thaw resistance

16544 Thermal insulating products for building applications — Conditioning to moisture EN 1
equilibrium under specified temperature and humidity‘conditions

16545 Thermal insulating products for building applications — Determination of EN 1
behaviour under cyclic loading

A further gI’OJJp of existing European Standards on test methods for products used to insulate building equip

and industridl installations comprises the following group of interrelated International Standards:

ISO 12623 Thermal insulating products for building equipment and industrial installations — EN 1
Determination of short-term-water absorption by partial immersion of preformed
pipe insulation

ISO 12624 Thermal insulating.products for building equipment and industrial installations — EN 1
Determination of trace quantities of water soluble chloride, fluoride, silicate,
sodium ions and/pH

ISO 12628 Thermal insulating products for building equipment and industrial installations — EN 1
Deterrhination of dimensions, squareness and linearity of preformed pipe
insulation

ISO 12629 Fhermal insulating products for building equipment and industrial installations — EN 1
Determination of water vapour iransmission propertes of preiormed pipe
insulation

vi © IS0 2012 — All rights reserved
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INTERNATIONAL STANDARD

ISO 16535:2012(E)

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

1 Scope

This International Standard specifies the equipment and procedures for determining the long-term water

abso

This
—
—

The |
long-|

Thel
recog

2 Normative references

The f

rotion of test snecimens It is annlicahle ta thermal insulatina nraducts
g g PP 2

nternational Standard specifies two options:
lethod 1: partial immersion; and
lethod 2: total immersion.

ong-term water absorption by partial immersion is intended to simulate the water absorptig
ferm water exposure.

bng-term water absorption by total immersion is not directly related te the conditions on site,
nized as a relevant condition of test for some products in some applications.

pllowing referenced document is indispensable for the application of this document. For date

n caused by

but has been

H references,

only the edition cited applies. For undated references;ihe latest edition of the referenced documé¢nt (including

any g

ISO
test 4

3 H

31
by m
perio

The
Meth

3.2
meag

mendments) applies.

PO768, Thermal insulating products for, building applications — Determination of linear d
pecimens

Principle

Partial immersion (Method 1). The long-term water absorption by partial immersion is
pasuring the changé-in“mass of a test specimen, the lower part of which is in contact wit
d of 28 days.

bxcess watef\adhering to the surface, not absorbed by the test specimen, is removed by
bd 1A or taken into account by deduction of the initial water uptake in Method 1B.

Imensions of

determined
h water for a

drainage in

uring the change in mass of the test specimen, totally immersed in water, over a period of 2

Total immersion (Method 2). The long-term water absorption by total immersion is d$termined by

days.

The excess water adhering to the surface, not absorbed by the test specimen, is removed by drainage in
Method 2A or taken into account by deduction of the initial water uptake in Method 2B.

4 Apparatus

41

4.2

© 18O

Balance, allows the determination of the mass of a test specimen to 0,1 g.

Water tank, with a device for keeping the water level constant to within + 2 mm, and a device to keep the
test specimen in the required position. Examples of test devices are given in Figures 1, 2 and 3. The device to
keep the test specimen in position shall not cover more than 15 % of the cross-sectional area of the test specimen,
which is exposed to water. The device shall be such that the original form of the test specimen is maintained.

2012 — All rights reserved
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4.3

4.4

Key

1
2
3

Key

1 water tani
2 loadto ke
3

Tap water, adjusted to a temperature of (23 + 5) °C.

Equipment for drainage. The principle for Methods 1A and 2Ais illustrated in Figures 4a) and 4b).

Dimensions in millimetres.

water tank

load to kegp the test specimen in position
test specimen

Figure 1 4 Example of equipment for the determination of water @bsorption by partial immersjon

test specimen

(Methods 1A and 1B)

Dimensions in millimetres.

Ep the test speeimen in position

Figure 2

< Example of equipment for the determination of water absorption by total immersion

{Methods 2Aand 2B)

© 1SO 2012 — All rights reserved
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Dimensions in millimetres.

O

1 hlance

2 eighing table
3 linkage

4 water container
5

6

=

ater

s

o 3

the test specimen

~
—

gst specimen

© 1
AA [ %
W80
——— 4
i e ey -,
L o~
- 5
D00BL|
6
7

esh cage made of stainless material with fixing.rods or a sinker large enough in mass to compensate fpr the upthrust

Fijgure 3 — Example of equipment for the determination of water absorption by total innmersion
(Method 2C)

© 1SO 2012 — All rights reserved
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Key
1 stainless 3

b)

teel mesh

2 test specimen

3 perforated

5 Test sg

stainless steel

Figure 4 — Examples of equipment for drainage

)ecimens

5.1 Dimensions of test specimens

The thicknes

The test spe

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

cimens shall be squares with squarely cutedges having sides of (200 = 1) mm.

5.2 Numbler of test specimens

The number
technical spe

NOTE In
be agreed bet

of test specimens shall be as.specified in the relevant product standard or any other Eurd
cification. In the absence-of such a specification, at least four test specimens shall be used

the absence of a product standard or any other technical specification, the number of test specimen
Wween parties.

5.3 Preparation of test-specimens

The test spe

cimens_shall be cut so that they do not include original product edges.

Test specim

ns“shall be prepared by methods that do not substantially change the original structure (¢

product. Any|sKins, facings and/or coatings shall be retained.

pean

S can

f the

NOTE Special methods of preparation, when needed, are given in the relevant product standard or any other
European technical specification.

5.4 Condi

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

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

© 1SO 2012 — All rights reserved
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6 Procedure

6.1

Test conditions

The test shall be carried out at (23 + 5) °C. In case of dispute it shall be carried out at (23 + 2) °C.

In tropical countries, different conditioning and testing conditions can be relevant. In this case, the conditions

shall

6.2

be (27 + 2) °C and (65 + 5) % RH.

Test procedure

Then
NOTH
Thel
NOTH

The
befor

If any
shou

6.2.1

6.2.1

Weig

hethod shall be as specified in the relevant product standard or any other European technical
1 In the absence of such a specification the method can be agreed between parties.

png-term water absorption is determined after 28 days immersion.
2 If requested, readings can be made at shorter time periods, e.g. after 7 day and~14 day immers

imensions of the test specimens shall be measured in accordance witidSO 29768 to the ne
e the test.

dimensional changes are noticed after the immersion period{the dimensions of the teg
d be measured again.

Long-term water absorption by partial immersion (Method 1)

1 Method 1A (drainage)

h the test specimen to the nearest 0,1 g to determine its initial mass, mo.

The fest is made with half of the test specimens with one major face upwards. The other half an

the s

Placd
wate
the s

After
45 °,

6.2.1
Weig

Ame major face downwards.

is added. Carefully add the water to the tank until the bottom face of the test specimen is (10 £

28 days, remove the-test specimen; drain it for (10 £ 0,5) min by placing it vertically on a mes
as shown in Figure-4a) and 4b). Weigh the test specimen again to determine its mass, mos.

2 Method-1B (deduction of initial water uptake)

h the testspecimen to the nearest 0,1 g to determine its initial mass, mo.

The

st.is made with half of the test specimens with one major face upwards. The other half an

specification.

ion periods.

arest 0,5 mm

t specimens

e tested with

the test specimen in the empty water tank and apply a sufficient load to keep it partially imfersed when

2) mm below

irface of the water (see example in Figure 1). Ensure that the water level remains constant dyring the test.

h, inclined at

e tested with

the sare maiar fana Aavavaardce
are-Tajor—

ToCTC-CoOvVTTvvar oo

Place the test specimen in the water tank in such a position that it is partially immersed in water with the bottom
face of the test specimen (10 + 2) mm below the water level. Remove the test specimen after 10 s, holding it
horizontally and place it, within 5 s, in a plastic tray of known mass. Reweigh this tray with the test specimen to

deter

mine the mass, m1, of the test specimen including the initial water uptake.

Replace the test specimen in the water tank and apply a sufficient load to keep it partially immersed in water
with the bottom face of the test specimen (10 + 2) mm below the water level (see example in Figure 1). Ensure

that t

he water level remains constant during the test.

The test is made with half of the test specimens with one major face upwards and with the other half with the
same major face downwards.

© 18O

2012 — All rights reserved
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After 28 days, remove the test specimen holding it horizontally and place it, within 5 s, in the plastic tray of
previously determined mass to determine its mass, mos.

Method 1B is only applicable if the initial water uptake is less than or equal to 0,5 kg/mZ2, where this is calculated
using the expression:

e initial mass of the test specimen as determined in Method 1B, in kg;

mq —mg
Ap

where

mo is th

mq is th

Ap s th
6.2.2 Long
6.2.2.1

Weigh the te

Place the teqg
immersed in
the surface d

After 28 dayq
45 °, as shov

6.2.2.2 Method 2B (deduction of initial water uptake)

Weigh the te

Place the tef
face of the tg
horizontally 3
determine th

Replace the
immersed in
Figure 2). En

After 28 day
previously de

Method 2A (drainage)

e mass of the test specimen including the initial water uptake in Method 1B, in kg;

e bottom surface area of the test specimen, in m2.

-term water absorption by total immersion (Method 2)

5t specimen to the nearest 0,1 g to determine its initial mass, mq;,

t specimen in the empty water tank and apply a sufficient Igad‘to keep the test specimen t

f the water (see Figure 2). Ensure that the water level remains constant during the test.

, remove the test specimen; drain it for (10 + 0,5) miq.by placing it vertically on a mesh, inclir]
n in Figure 4a) and 4b). Then weigh the test spetimen again to determine its mass, mosg.

5t specimen to the nearest 0,1 g to determine its initial mass, mo.

5t specimen in the water tank jn°such a position that it is totally immersed in water with th
st specimen (50 + 2) mm befow the water level. Remove the test specimen after 10 s, holg
nd place it, within 5 s, in a-plastic tray of known mass. Reweigh this tray with the test specim
b mass of the test specimen, m4, including the initial water uptake.

test specimen in-the/water tank and apply a sufficient load to keep the test specimen {
water, with thetop-face of the test specimen (50 + 2) mm below the water level (see exam
sure that thedwater level remains constant during the test.

5 removenthe test specimen, holding it horizontally, and place it within 5 s in the plastic ti
termined mass to determine its mass, mos.

Method 2B is

ptally

water. Carefully add water to the tank until the top face of the test specimen is (50 + 2) mm helow

ed at

e top
ing it
en to

ptally
ble in

ay of

lated

énly applicable if the initial water uptake is less than or equal to 0,5 kg/m2, where this is calcl

using the expression:

mq —my
Ay

where

mg is the initial mass of the test specimen as determined in method 2B, in kg;

m4

Ay

is the mass of the test specimen including the initial water uptake in method 2B, in kg;

is the total surface area of the test specimen exposed to water, in m2.
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