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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.
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INTERNATIONAL STANDARD ISO 16535:2019(E)

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

1 Scope

Thisdocument specifies the equipment and procedures for determining the long-term watef absorption
of test specimens. It is applicable to thermal insulating products.

This|document specifies two methods:
— Method 1: Partial immersion;
— Method 2: Total immersion.

The Jong-term water absorption by partial immersion is intended-to simulate the watey absorption
caused by long-term water exposure.

The Jong-term water absorption by total immersion is not difectly related to the condition$ on site, but
has Been recognized as a relevant condition of test for some\products in some applications.

2 Normative references

The following documents are referred to in the*text in such a way that some or all of their content
constitutes requirements of this document For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 349768, Thermal insulating products)for building applications — Determination of linear dimensions of
test §pecimens

3 Terms and definitions
No t¢rms and definitionS.are listed in this document.

[SO dnd IEC maintain/terminological databases for use in standardization at the following gddresses:

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

— SO Online browsing platform: available at https://www.iso.org/obp

4 Principle

4.1 Method 1: Partial immersion

The long-term water absorption by partial immersion is determined by measuring the change in mass
of a test specimen, the lower part of which is in contact with water for a period of 28 days.

The excess water adhering to the surface, not absorbed by the test specimen, is removed by drainage in
method 1A or taken into account by deduction of the initial water uptake in method 1B.

© IS0 2019 - All rights reserved 1
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Figure 1 — Example of partial immersion test device (method 1Aand 1B)

pd 2: Total immersion

Fimen, totally immersed in water, over a period of 28 days.
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Figure 2 — Example of test device for the determination of water absorption by total immersion

5 Appar

(method 2A and 2B)

atus

5.1 Balance, capable of determining the mass of a test specimen with an accuracy of 0,1 g.

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=86db63891c9682348b722c1887cf5ed1

ISO 16535:2019(E)

5.2 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-section 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.
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1 halance
2 \eighing table
3 linkage
4 yater container
5 ater
6  1esh cage made of stainless-material with fixing rods or a sinker large enough in mass to compensate

for the upthrust of the-test specimen
7  testspecimen

Figure 3 — Example of test device for determination of water absorption by total ilnmersion
(method 2C)

5.3 | Tap water, adjusted to a temperature of (23 + 5) °C. In case of dispute, deionised water ghall be used.

In tropical countries, different conditions and testing conditions can be relevant. In such cases the
temperature shall be (27 + 5) °C, and this shall be stated in the test report.

5.4 Equipment for drainage.

Examples are shown in Figures 4 a) and 4 b).

© IS0 2019 - All rights reserved 3
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Figure 4 — Examples of equipment for drainage

6 Test specimens

6.1 Dimensions of test specimens

The thickne

The test spe

6.2 Numl

The numbe
technical sp
four test sp

In the absen
may be agre

5s of the test specimens shall be equal tothe original product thickness.

cimens shall be prisms with squarely cut edges having sides of (200 + 1) mm.

per of test specimens

" of test specimens shall’be as specified in the relevant product standard or any
ecification for thepmal insulation products. In the absence of such a specification, at
cimens shall be used.

ce of a prodd¢t'standard or any other technical specification the number of test speci
ed between’parties.

6.3 Preparation of test specimens

ot b oy A Ladao oot o lipad
C CCT

bther
least

nens

The test sp

Test specimens shall be prepared by methods that do not substantially change the original structure of
the product. Any skins, facings and/or coatings shall be retained.

Special methods of preparation, when needed, are given in the relevant product standard or any other

technical sp

ecification for thermal insulation products

6.4 Conditioning of test specimens

The test specimens shall be conditioned 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 with a minimum of 6 h.
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In tropical countries, different conditioning can be relevant. In this case, the conditions shall be
(27 £5) °C (65 £ 5) RH (relative humidity), for at least 6 h and be stated clearly in the test report.

7 Procedure

7.1 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 testing conditions can be relevant. In this case, the conditions shall be
(27 §72J°C(65 £ 5) % RH (retative humidity) and be stated clearly in the test report.

7.2 | Test procedure

The method shall be as specified in the relevant product standard or any other-technical dpecification
for thermal insulation products.

In the absence of such a specification the method can be agreed between ‘parties.
The long-term water absorption is determined after 28 days immersion.

If requested, readings can be made at shorter time periods, e.g<after 7- and 14-day immersjon periods.

The fimensions of the test specimens shall be measured ihvaccordance with ISO 29768 to| the nearest
0,5 mm before the test.

If any dimensional changes are noticed after the immeérsion period, the dimensions of the teqt specimens
shoulld be measured again.

7.2. Long-term water absorption by partial immersion (method 1)
Method 1A (drainage)
Weigh the test specimen to the nearest 0,1 g to determine its initial mass, m,.

The test is carried out with halfof the test specimens with one major face upwards and with the other
half vith the same major face-downwards.

Placg the test specimenin’the empty water tank and apply a sufficient load to keep it partially immersed
when water is added.-Carefully add the water to the tank until the bottom face of the test specimen
is (10 = 2) mm below the surface of the water (see example in Figure 1). Ensure that thg water level
remdins constantduring the test.

After 28 days remove the test specimen; drain it for (10 * 0,5) min by placing it vertically on a mesh,
inclinedat'45° as shown in Figure 4 a) or 4 b). Weigh the test specimen again to determine ifs mass, mg.

Method 1B (deduction of initial water uptake)
Weigh the test specimen to the nearest 0,1 g to determine its initial mass, m,.

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.

Place the test specimen in the water tank in such 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 determine the mass, m;, of the test specimen including the initial water uptake.

© IS0 2019 - All rights reserved 5
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Replace the test specimen in the water tank and apply a sufficient load to keep the test specimen
partially immersed in water with the bottom face of the test specimen (10 + 2) mm below the water

level (see ex

ample in Figure 1). Ensure that the water level remains constant during the test.

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, m,g.

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

calculated u

sing the expression:

my —mg

4p

where

m,, is the initial mass of the test specimen as determined in method 1B, in kilograms;

my is the mass of the test specimen including the initial water uptake in method 1B, in kilogr{

A

p Ist

e bottom surface area of the test specimen, in square metres.

7.2.2 Long-term water absorption by total immersion (method 2)

Method 2A
Weigh the t¢

Place the te
totally imm
(50 £ 2) mm
during the t

After 28 daj
inclined at 4
mass, myg.

Method 2B
Weigh the t¢

Place the te
top face of t
holding it h
the test spe

Replace the

(drainage)
st specimen to the nearest 0,1 g to determine its ipitial mass, m,.

5t specimen in the empty water tank and apply a sufficient load to keep the test spec
ersed in water. Carefully add water to the #ank until the top face of the test specim|
below the surface of the water (see Figure?2). Ensure that the water level remains con
pst.

s, remove the test specimen; drainit for (10 = 0,5) min by placing it vertically on a 1

(deduction of initial water uptake)
st specimen to themearest 0,1 g to determine its initial mass, m,.

5t specimen incthe’water tank in such position that it is totally immersed in water wit
he test specimen (50 * 2) mm below the water level. Remove the test specimen, after
rizontally.and place it, within 5 s, in a plastic tray of known mass. Reweigh this tray
fimen toxdétermine the mass of the test specimen, my, including the initial water uptai

test'specimen in the water tank and apply a sufficient load to keep the test specimen tq

ims;

imen
en is
stant

nesh,

}5°, as shown in Figure 4 a) or 4-b). Then weigh the test specimen again to determine its

h the
10 s,
with
e.

tally

immersed i

h water, with the top face of the test Specimen ('2(1 + 7) mm below the water level

(see

example in Figure 2). Ensure that the water level remains constant during the test.

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, m,g.

Method 2B is only applicable if the initial water uptake is less than or equal to 0,5 kg/m?Z, where this is

calculated u

sing the expression:

my —mgy

Ay
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where

m, is the initial mass of the test specimen as determined in method 2B, in kilograms;

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

A, s the total surface area of the test specimen exposed to water, in square metres.

Method 2C

Weig

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

Detefmine the linear dimensions of the test specimen (I, b, dy) according to ISO 297680
0,5 mm. Fill the water container with the tap water. Weigh the immersed empty cage\to

01g

(mass my).

the nearest
the nearest

Rem¢pve the cage and attach the test specimen horizontally in the cage so that the distance between

the sjurface of the water and the top surface of the test specimen will be (50 £)2) mm. Ens

dista
Rem
Ensu

Aftel
to th

Re-n

8

8.1

The
two i

Res

8.2

Res:|:ts shall not be extrapolated to other thicknesses.

nce remains constant during the test. Immerse the assembled cage and attach it to the
hve obvious air bubbles from the test specimen with a brush or byagitation.
re that the cage remains at the same level relative to the surface of the water for all we

28 days determine the apparent mass, m,g, of the subrhérged cage containing the te
e nearest 0,1 g.

easure the linear dimensions of the test specimenas before (/;, by, d;) to the nearest 0

Calculation and expression of resuilts

General

fest result shall be the mean value of the individual values (for products having dis{
mean values shall be calculated in method 1).

ts obtained by different water absorption test methods are not comparable.

Long-termmwater absorption by partial immersion

ire that this
balance.

ighings.

5t specimen,

5 mm.

imilar faces

Calcylate thedong-term water absorption by partial immersion for each test specimen, Wy, in kilograms
per square firetre using Formula (1) or Formula (2).
Metlrod TA:
Mag — My
Wy =—""— (1)
p
Ap
Method 1B:
Mag —My
Wy =—""—" (2)
p
AP
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mg is the initial mass of the test specimen as determined in method 1A, in kilograms;

m;  is the mass of the test specimen including the initial water uptake in method 1B, in kilograms;

m,g is the mass of the test specimen after partial immersion for 28 days (method 1A and 1B), in

kilograms;
A, is the bottom surface area of the test specimen, in square metres;
W, shaltberounded-to-thenearest6:6% feg e
8.3 Longiterm water absorption by total immersion
Calculate the long-term water absorption by total immersion, Wy, in volume percent usihg Formula (3)
or Formula {4).
Method 2A
W, = ngv—mo y 100 (3)
0 Pw
Method 2B
Wi, = ngv—ml y 100 @
0 Pw
where
m,  iqthe initial mass of the test specimenas determined in method 24, in kilograms;
m;  iqthe mass of the test specimen ineluding the initial water uptake in method 2B, in kilograms;
m,g iqthe mass of the test specimen after total immersion for 28 days in method 2A and 2B, [in
kjlograms;
Vy ig the initial volume ofthe test specimen, in cubic metres;
pw  igthe density ofwater, assumed to be 1 000 kg/m3;

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

Method 2C

Calculate th

e“Wwater absorption after the immersion time of 28 days, W,g, in percent volume fising

Formula (5).

_Mag +Vy Xpy —mg —my

Wog

VOXPW

x100 (5)
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