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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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Hygrothermal performance of building materials and
products — Determination of moisture adsorption/
desorption properties in response to periodic temperature
variation

1 $cope

This|document specifies the test method of moisture-adsorption/desorption efficiency (pr capacity)
of byilding materials, when there are changes in temperature in sealed boxes\containing building
materials.

2 ormative 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 referencés, only the edition cited [applies. For
unddted references, the latest edition of the referenced documént (including any amendments) applies.

ISO 9346, Hygrothermal performance of buildings and bujlding materials — Physical quantities for mass
trandfer — Vocabulary

3 Terms and definitions
For the purposes of this document, the terms-and definitions given in ISO 9346 and the follpwing apply.

ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

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

— IEC Electropedia: availablé at https://www.electropedia.org/

31
moigture-adsorption/desorption amount
amouynt of moisture“which is adsorbed in or desorbed from materials in a moisture-adsorption/
desofption process,ealculated as:

m=my -V/A

~

nis(Zv-vl)/(Z|6-6])

4 Specimen

A specimen shall be extracted from the test product. The size, the thickness, and the number of sheets
shall be as follows.

a) Size: the standard size of the specimen shall be 100 mm x 100 mm.

b) Thickness: the thickness shall, as a rule, be the thickness of the product. However, the upper limit of
thickness is 20 mm.

c) The number of sheets: the number of sheets shall, as a rule, be one for each test condition.

© IS0 2021 - All rights reserved 1
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5 Testapparatus

5.1 General

A test apparatus shall be principally comprised of a sealed box, a box or chamber with thermostat, a
thermometer and a hygrometer, and be constructed as given in Figure 1.

Dimension in millimetres
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Figure 1 — Apparatus

5.2 Sealed box

A sealed b¢x shall-have dimensions as given in Figure 2 when dimensions of the specimen are
100 mm x 100 mn1, and shall be comprised of a container for storing a specimen, the packing for ke¢ping
airtightnesg, and shall conform to the following:

a) The material of a container and a cover shall be non-hygroscopic and non-permeable.

b) The volume of the container shall conform to the following conditions:

V/A=2,7m> m™

where
%4 is the volume of space in the sealed box (m3);
A is the moisture-adsorption/desorption area of the specimen (m?).

2 © IS0 2021 - All rights reserved
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NOTE When the moisture-adsorption/desorption area is 100 mm x 100 mm, the inside dimensions are
300 mm x 300 mm x 400 mm as given in Figure 2.

c) The temperature and humidity in a sealed box are measured 150 mm above the upper surface of a
specimen.

d) The sealed box shall be as airtight as possible, and the amount of water vapour leakage from the
sealed box shall be less than or equal to the value specified in Clause 8.

Dimensions in millimetres

a) Projection drawing

© IS0 2021 - All rights reserved 3
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c) The box
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5.4 Ther

Figure 2 — Sealed box

r chamber with thermostat

mber with thermostat shall be maiiitained at a prescribed temperature and shall confform
ring conditions:

of the box or chamber shall*be sufficiently large for housing a sealed box.

nperature in the bex, or chamber with thermostat shall be measured at a pogition
mately 20 mm apatt from the centre of a side surface of the sealed box, and is able to be

or chamberwith thermostat shall have a temperature control device providing automnatic
iture variation.

mometer

The thermometer shall have a precision of £0,T “C.

5.5 Hygrometer

The hygrometer shall have a precision of 2 %.

6 Curing and thermal insulation of specimen

6.1 Damp-proofing of specimen

The side surface of a specimen shall be damp-proofed as given in Figure 3.

© ISO 2021 - All rights reserved
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Dimensions i

1 moisture adsorption/desorption area (100 x 100) mm

n millimetres

q

6.2

A specimen shall be cured until it reaches a constant weight in the @tmosphere of relative
given in Table 1.

For a

A sp¢
weig|
less |

6.3

A sp
adso
the t
with

damp-proofing

pecimen

Figure 3 — Damp-proofing of specimen (example of standard dimensions]

Curing of specimen

tropical zone, the temperature condition given in Table Ican be changed to 27 °C.

bcimen shall be preliminarily dried in order to adserb'moisture in the atmosphere up t
ht. Constant weight shall be obtained when an ificrease in mass of the specimen beco
per 24 h.

Table 1 — Conditions for curing specimen

Curing condition
Temperature Relative humidity
°C %
23 50

Thermal insulation of specimen

humidity as

0 a constant

mes 0,1 g or

ecimen shall be)thermally insulated with a thermal insulation material (except t

stablestheérmal conductivity not greater than 0,04 W-m1-K-1,

A gaj

AXa-aKn

e moisture-

'ption/desorption surface of a specimen prepared in 6.1) as shown in Figure 4. The thickness of
hermal insuilation material shall be 100 mm. The thermal insulation shall be rigid cellplar plastics

b between the side surface of the specimen and the thermal insulation material shall pe sealed as

occa
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Dimensions in millimetres
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Figure 4 — Thermal insulation of specimen (example of standard dimensions)
7 Test method
7.1 Cleaning inside the sealed box

Prior to inst]
any oil or ot

7.2 Initia
Initial temp
the same co

If it is necef
characterist
low humidit

alling a specimen, clean thelinside of a sealed box and the surface of the packing and re}
her stains.

1 relative humidity inside the sealed box

hditions asithie curing conditions of the specimen.

sary te-uSe other conditions according to a request from a user, or depending upo
icsof\the materials, it is possible to use another relative humidity inside the sealed boj

brature and relative humidity inside the sealed box shall be the same as given in Table [l

move

y30 % RH), or high humidity (70 % RH), unless it causes condensation inside the s¢

box.

7.3

Installation of specimen

Place a specimen on the bottom the sealed box container kept under conditions of 7.2 (as shown
Figure 1). Then, hermetically seal the container with packing, and a cover.

7.4 Placement of sealed box

Place the sealed box in a box or chamber with a thermostat. Separate each surface of the sealed box by

50 mm or m

NOTE

ore from each surface of the box or chamber with the thermostat.

made as small as possible.

6

When legs are attached to the sealed box, the contact area with the bottom surface of the sealed box is

© ISO 2021 - All rights reserved
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7.5 Temperature conditions

After keeping the temperature of the box or chamber at 22,5 °C, the temperature of the box or chamber
is changed so that it becomes a sine wave with an amplitude of 7,5 °C and a period of 24 h. Annex A
shows the temperature for each step as an example when using a program temperature controller that
can set 12 steps. However, the temperature and time can be changed depending on the situation in
which the material is used. The temperature in the box or chamber with the thermostat shall be varied
imitating a sine wave as given in Figure 5. The temperature cycle shall be repeated 4 turns (4 cycles).

NOTE Assuming a typical building material as a test specimen and calculating under the conditions of this
document, the moisture-adsorption/desorption amount of the test specimen becomes a sufficiently steady state
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Figyre 5 — Temperature conditions'in a box or chamber with thermostat (Example:|in the case
of 24 h for one cycle)

7.6 | Measurement

Meagure the temperature’and the relative humidity of the air in the sealed box, and the temperature of
the dir in the box or-Chamber with a thermostat. Measure the temperature and humidity in the sealed
box at 10 min intervals. Measure the temperatures to the nearest 0,1 °C and relative hunl?idity to the
neargst 0,1 %,

NOTH The temperature of the air in the box or chamber with a thermostat is for monitoring.

8 Water vapour leakage 1irom sealed box

8.1 Calibration of sealed box for vapour leakage

Prior to measurement with a specimen inside the sealed box, calibrate the sealed box. In the sealed
box, a thermal insulation material of 300 mm x 300 mm x 100 mm in size is set without containing a
specimen. Measure the temperature and humidity in the sealed box in accordance with 7.1 to 7.6.

© IS0 2021 - All rights reserved 7
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8.2 Calculation of calibration value

Calculate humidity by volume from an air temperature and a relative humidity in the sealed box on the
fourth cycle measured in 8.1, and calculate a calibration value of the sealed box (CVSB) in the case of no
specimen, i.e. an amount of moisture-adsorption/desorption, according to Formula (1):

Cysp =<2|VSB —VSB|)/(Z|GSB —0s)) 1)
where
Cysp is-the-meisture-adsorptionfdeserptionameuntCYSB-ef no-speeinen{em—3-26-1}
Vs is the volume absolute humidity at each time in the sealed box on the fourth cycte (g-m=3);
Vsp is the average volume absolute humidity in the sealed box on the fourth cyelé, (g-m=3)
Osp is the temperature at each time in the sealed box on the fourth cycle (2C);
Osg is the average temperature in the sealed box on the fourth cycle (°C)-
8.3 Tolerance calibration value
The CVSB shall be 0,06 g-m~3-°C-1 or less. When CVSB exceeds the tolefrable value, the performarce of
the box shall be examined again or the box shall be manufactured-again.
9 Calculation of results
9.1 Temperature and humidity in sealed box
The air temperature and the relative humidity inithe sealed box measured in 7.1 to 7.6 shall be givien in
relation to time as shown in Figures 6 and Z-Furthermore, humidity by volume shall be obtained from
the air temperature and relative humidity and the relation with time shall be given as in Figure 8.
Y
35 i+
30 |
25 {
i
20 |
15
b1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 X
Key
X time (h)
Y temperature (°C)

Figure 6 — Example for measurement of temperature variation in sealed box
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