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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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The insulation material is a component of a solar collector, which is placed behind the panel in a flat
plate solar collector or in the header of an evacuated tube solar collector through a specific filling
process and is used as a heat insulation element.

This document provides test methods for measuring the common properties on insulation materials,
including apparent density, apparent volume percentage of open cells of PU and PF, and dimension,
bulk density of MW and mineral fibre. For each test, this document specifies sampling, apparatus and
acceptance test procedure.

Thif document also provides test methods for determining the durability of insulation| materials,
including compression properties, water absorption, hygroscopic sorption properties, water vapor
tranrsmission properties, flammability, accelerated aged value of thermal resistance of PU dnd PF, and
conjpression behaviour, water absorption, moisture content, water vapor transmission properties,
maximum use temperature, non-combustibility of MW and mineral fibre. For each durdbility test,
thid document specifies principle, apparatus, sampling, acceptance test-procedure, calcylation and
expression of results, or evaluation.

Thif document also provides test methods and acceptance test procedure for measuring pgrformance
of ilsulation materials, including thermal resistance and thermal conductivity.

Thif document also provides test methods and acceptance te§t procedure for measuring outgassing of
insylation materials in solar flat-plate collector.

© IS0 2019 - All rights reserved v
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Scope

5 document specifies the requirements on insulation materials for solar collectors-and te
Hurability and performance of insulation materials used in solar collectors.

5t methods

5 document is applicable to all types of insulation material used in solarcollectors, such as rigid

Furethane foam (PU), phenolic foam (PF), mineral wool (MW) and mineral fibre.

Normative references

following documents are referred to in the text in such a’way that some or all of th
Ktitutes requirements of this document. For dated referénces, only the edition cited 4
ated references, the latest edition of the referenced document (including any amendmen

291, Plastics — Standard atmospheres for conditioning and testing

844, Rigid cellular plastics — Determination of compression properties

845, Cellular plastics and rubbers — Determination of apparent density

1182:2010, Reaction to fire tests for products — Non-combustibility test

1663, Rigid cellular plastics — Determination of water vapour transmission properties
2796, Cellular plastics, rigid << Test for dimensional stability

2896, Rigid cellular plastics'— Determination of water absorption

4590, Rigid cellularplastics — Determination of the volume percentage of open cells and of]

8301, Thermalinsulation — Determination of steady-state thermal resistance and related pf
t flow meterapparatus

9050, Glass in building — Determination of light transmittance, solar direct transmittance,
gy transmittance, ultraviolet transmittance and related glazing factors

ISO

Pir content
pplies. For
[s) applies.

closed cells

operties —

total solar

11561:1999, Ageing of thermal insulation materials — Determination of the long-terni

change in

thermal resistance of closed-cell plastics (accelerated laboratory test methods)

ISO 11925-2, Reaction to fire tests — Ignitability of products subjected to direct impingement of
flame — Part 2: Single-flame source test

ISO 12570, Hygrothermal performance of building materials and products — Determination of moisture
content by drying at elevated temperature

ISO 12571, Hygrothermal performance of building materials and products — Determination of hygroscopic
sorption properties

ISO 29469, Thermal insulating products for building applications — Determination of compression
behaviour

© IS0 2019 - All rights reserved
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3 Terms and definitions

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

31

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

[EC Electropedia: available at http://www.electropedia.org/

bulk densjty

mass per
Note1toe

3.2

water vap
g .
quantity o
temperatu

3.3

water vap
w
quotient of
difference

3.4
water vap
Z

inverse of water vapour permeance (3.3)

3.5

water vap
6

quantity o
vapour pre

3.6

water vap
H .
quotient o
material oj

Note 1 to er
equally thic

it volume of uncompact filling insulation material

ry: Bulk density is expressed in kilograms per cubic metre (kg/m3).

pur transmission rate

f water vapour transmitted through unit area in unit time undersspecified condition
e, humidity and thickness

pur permeance

the water vapour transmission rate (3.2) of the test specimen and the water vapour presg
between the two specimen faces during the test

pur resistance

pur permeability
" water vapour transmittedsper unit of time through a unit area of the product per un

ssure difference between\its faces for a unit thickness

pur diffusion resistance factor

[ the water vdpour permeability (3.5) of air and the water vapour permeability (3.5) of
the homegéneous product concerned

try: psindicates the relative magnitude of the water vapour resistance of the product and that d
k layer of stationary air at the same temperature.

5 of

ure

t of

the

fan

3.7

water vapour diffusion equivalent air layer thickness

Sda

thickness of a motionless air layer which has the same water vapour resistance as the test specimen
with the thickness, d

3.8

maximum use temperature
highest temperature that can be borne by the material under the normal usage condition

Note 1 to entry: Maximum use temperature is expressed in degrees Celsius (°C).
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4 Requirements

4.1 General
Product properties of the insulation materials used in solar collectors shall be given by the

manufacturers. Product properties should be assessed in accordance with Clause 5. To comply with this
document, products should meet the situation of 4.2 as appropriate.

4.2 For specific application

For|specific application and quality control, in the cases of being agreed by the purchaser{and seller,
accgptable performance of insulation materials may be considered as the recommended.pgrformance
levdls provided in Annex B.

5 |Test methods
5.1f Rigid polyurethane foam and phenolic foam

5.1{1 Standard atmospheres for conditioning and testing

They shall be in accordance with ISO 291.

5.1f2 Apparent density

It shall be in accordance with ISO 845.

5.1{3 Apparent volume percentage of open.cells

It shall be in accordance with ISO 4590.

5.1/4 Dimensional stability

It shall be in accordance with 1SO2796.

5.1/5 Compression properties

They shall be in accardance with ISO 844.

5.1/6 Wateriabsorption
It shall beinmaccordance with ISO 2896.

5.1)72) Hygroscopic sorption properties

They shall be in accordance with ISO 12571.

5.1.8 Water vapor transmission properties

They shall be in accordance with ISO 1663.

5.1.9 Thermal resistance and thermal conductivity

They shall be in accordance with ISO 8301.

© IS0 2019 - All rights reserved 3
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5.1.10 Flammability

It shall be in accordance with ISO 11925-2.

5.1.11 Accelerated aged value of thermal resistance

It shall be i

n accordance with ISO 11561.

5.2 Mineral wool and mineral fibre

5.2.1 Di

5.2.1.1 §

The numbd

1) Atest
2) Sampl
For pa

may b
emplo)

a) Th

mension

ampling
r of specimens and sampling shall be as follows:
sample shall consist of one representative roll or package of insulation.

ng of packages — For packages which contain 20 or more batts, five.batts shall be selec|

e used. Batts which are folded in half shall count as two batts for purposes of choosing
ing the selection method.

ree-Batt Method — Select the centre batt and the second‘batt from each end of the packz:

b) Fiy

number as possible. Select the first batt from each;group. Be careful to select one and only
baftt from the two end batts within the package.

c C
3) Sampl

a) Cut one batt from the centre of the roll, two batts from the ends of the roll, and the fourth

fiff

b) For blankets wider thapn.\61 cm, cut each of the five batts (61 * 0,63) cm wide

e-Batt Method — Divide the package sequentially~into five groups of batts as equad

t batts which are longer than (122 + 0,63)-¢m in length.

ng of cut rolls — Five batts shall be e¢ut 6f roll-width by (122 + 0,63) cm in length.

th from the quarter points alonig the length. See Figure 1.

ted.

rkages which contain less than 20 batts, either the three-batt or five<batt selection technique

and

1ge.
l in
one

and

by

tres

(1R2 * 0,63) cm long.
Dimensions in centimg
B
C
A #2 #4 #1 #5 #3
122 122 122 122 122
Key

A nominal roll width

B nominal roll length

C  batt

Figure 1 — Sampling of cut rolls
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4) Sampling for Full Roll Method — This method can be used in place of sampling of cut rolls when the
roll is wider than 61 cm or longer than 16,4 m. Prior to unrolling the material, weigh the entire roll
to the nearest 0,11 kg. Two methods may be used to obtain the full roll weight. The first method
removes the insulation product from the packaging prior to weighing. The material will expand
and can unroll slightly, care shall be taken to ensure that the full roll is weighed accurately. The
second method weighs the packaged insulation product, then weighs the packaging material only.
The packaging material weight is subtracted from packaged product weight to obtain the net
material weight.

5.2.1.2 Apparatus

5.2/1.2.1 Depth gauge, to be used for dimension testing meeting the following requirements and of
the ftype shown in Figure 2.

Dintensions inf millimetres
76

Key
A |taper to a sharp point
B |thumb grip

Figure 2 — Depth gauge for thickness measurements

5.211.222\"Disk, fabricated of a suitable plastic material. The disk shall have a mass of (9,3 £ 0,3) g
and| shall exert a pressure of 20 Pa. The disk shall be 76 mm # 2 mm in diameter. The disk shall be
perpemndicuiar to the pim at att tmes and siatt trave a friction device or thumb grip to secure the pin
unless purposely moved.

5.2.1.2.3 Pin, made at a maximum of 3 mm in diameter and of sufficient length for the material to be
measured.

5.2.1.2.4 Steel rule, graduated in 1 mm intervals.

© IS0 2019 - All rights reserved 5


https://standardsiso.com/api/?name=8414e581c1e1e1ed3f00e44a4dded71e

ISO 22975-5:2019(E)

5.2.1.3 Procedure

5.2.1.3.1

General

The test specimens shall be cut by methods that do not change the structure relative to that of the
original product and the test procedure shall be as follows:

5.2.1.3.2

Expansion of packages and cut roll

a) Hold the first batt vertically off the floor by grasping it with both hands on its long dimension so

that thetoweredge s t4#60+25)mmmrabove asuotidhorizontat surfaceRetease the batt,attowing it

to stri

b) Repeaf
a). Plad

c) Repeaf
d) Allow

measurements within 25 mm in any direction of five points as indicated inFigure 3.

If 580 mm-

NOTE1 §

ke the surface.

the actions of a) for a second time. Next, hold the batt by the other long edge, drop-twicg as
e the specimen on the flat, hard surface.

the actions of a) and b) for the remaining four specimens.

specimens to reach equilibrium by waiting at least 5 min before” making thickipess

wide samples are tested, use a quarter or half of that dimensijon'to establish the test points.

ome materials can require 4 h or more to reach equilibrium.

© ISO 2019 - All rights reserved
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Dimensions in millimetres

150 150
305
460 150
L ]
610
150 L5650
150 150
A
95 95
190
460 150
150 610 460
95 9SI
B

Key
A |600 mm by 1 200 mm specimen
B |375 mm by 1 200 mm specimen

Figure 3 — Thickness measurement locations

5.2]1.3.3 Expansion of full roll

a) |Unroll theinsulation. Flip the test roll over its entire length so the bottom surface is rjow on top.
Next grasp one end and pull the material over itself until the original surface is again faging up.

ength), the
g space and

b) [Ifthere is insufficient room to pull the material over itself (less than twice the unrolled

continue to pull the material over itself.

c) Useb5.2.1.3.1 if the sampling of cut rolls procedure in 3) of 5.2.1.1 is used.

5.2.1.3.4 Measurement of packages and cut roll

a) Insert the pin of the thickness gauge vertically into the material at the first measuring point with
a twisting motion until it contacts the hard surface beneath. Lower the disk until it lightly and
uniformly contacts the specimen.

b) An alternative procedure is to use a disk whose mass exerts a specified pressure of at least 20 Pa on
the specimen. With the gauge disk locked against the pin, lift the gauge unit from the test specimen.

© IS0 2019 - All rights reserved 7
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c¢) While holding the gauge in locked position, place the disk against the zero end of the rule with the
pin projecting along the calibrated surface of the rule.

d) Observe and record the reading at the pointed end of the pin to the nearest 1 mm.

e) Repeat the actions of a), b), c), d) for each of the remaining measuring points as shown in Figure 3.

5.2.1.3.5 Measurement of full roll

a) Record the roll length to the nearest 2,54 cm. Take measurements on each side of the roll. If the roll
has been cut in half, take a third roll length measurement along the midpoint of the roll width.

b) Record roll width at three locations to the nearest 0,32 cm. Width measurements will be talken
3,05 m from each end, and in the middle of the roll length.

c) Using & pin gauge, record thickness to the nearest 1 mm as shown in Figure 4. Referte5.2.1.3.4 for
use of pin gauge. Two 4,57 m long sections shall be measured. These sections shall\be 3,05 m ffom
each end. A total of twenty thickness measurements shall be taken for each rolk.

d) Use5.2.1.3.5 if the sampling procedure in 4) of 5.2.1.1 is used.
Dimensions in centimdtres

o

\ml

=~
2

+ +

_>|
w/4

w/4

w/4

_|_

_|_
|<_
w/4

w/10

Key
w  roll width

Figure 4 — Thickness measurement locations — Full roll

5.2.1.4 Thickness calculation

Take the average of the thickness measurements made in accordance with 5.2.1.3 as the thickness of
the specimen.

5.2.2 Bulk density

5.2.2.1 Sampling

Same as 5.2.1.1.

8 © IS0 2019 - All rights reserved
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5.2.2.2 Apparatus
Balance to be used for bulk density testing meeting the following requirements:
a) Scales of sufficient capacity to weigh the test specimen to an accuracy of +0,5 %.

b) Sensitivity to weigh the test specimen to an accuracy of +0,5 %

5.2.2.3 Procedure

The procedure for bulk density of the specimen shall be as follows:

a) |Weigh the weight of the specimen with facings and the weight of the specimen withoutfacings.

b) [Calculate the density of the specimen with facings and the density of the specimenwithjout facings
by using Formula (1) and Formula (2):

a= Jﬁ (1)

whére

D,  isthe density of the specimen with facings in kilogratas per cubic metre (kg/m3);

My  isthe total weight of test specimen with facings.infkilograms (kg);

Ly is the length of test specimen with facings in metres (m);

w1 is the width of test specimen with facingsin metres (m);

Hyi  isthe thickness of test specimen with facings in metres (m).

Dy = Lzlv\jﬁ (2)
whgre

—

Dy  is the density of the specimen without facings in kilograms per cubic metre (kg/m3);
My  is the totalweight of test specimen without facings in kilograms (kg);
Lp  isthelength of test specimen without in metres (m);

wy  is{the width of test specimen without in metres (m);

Hy¢ \(is the thickness of test specimen without in metres (m).

5.2.3 Compression behaviour

It shall be in accordance with ISO 294.69.

© IS0 2019 - All rights reserved 9
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5.2.4 Water absorption

5.2.4.1 Principle

There are two methods to get water absorption which is related to different situations. The principle

shall be as

follows:

a) Partial immersion (Method 1):

The long-term water absorption by partial immersion is intended to simulate the water absorption

caused

by long-term water exposure.

The lo
mass g

The ej

drainajge in Method 1A (see 5.2.4.4.3.1) or taken into account by deduction of{thé& initial w

uptakg
b) Totali

The lo
but ha

The loj
of the

The ej

drainajge in Method 2A (see 5.2.4.4.4.1) or taken into-account by deduction of the initial w

uptaksg

5.2.4.2 A

hg-term water absorption by partial immersion is determined by measuring the chang
f a test specimen, the lower part of which is in contact with water for a period of 28'\days

tcess water adhering to the surface, not absorbed by the test specimen, s’ removed
in Method 1B (see 5.2.4.4.3.2).

mmersion (Method 2):

1g-term water absorption by total immersion is not directly related to the conditions on

5 been recognised as a relevant condition of test for some prgducts in some applications.

est specimen, totally immersed in water, over a period-of 28 days.

tcess water adhering to the surface, not absorbed by the test specimen, is removed

in Method 2B (see 5.2.4.4.4.2).

\pparatus

by
hter

bite,

1g term water absorption by total immersion is determined by measuring the change in njass

by
hter

The examplles of test devices for water absorption testing are given in the Figures 5, 6 and 7, Equipnfent

for drainag
5.2.4.2.1

5.2.4.2.2
to keep the

not cover nore than 15 %"of the cross-section area of the test specimen, which is exposed to wate

shall be su

5.2.4.2.3
be used.

e is given in Figure 8. Following'réquirements shall be met:
Balance, which 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 de
test specimen in-the' required position. The device to keep the test specimen in position §

'h that the griginal form of the test specimen is maintained.

Tap water, adjusted to a temperature of (23 + 5) °C. In case of dispute, deionised water g

vice
hall
r. It

hall

The principle Tor Methods TA (see 5.2.4.4.3.1) and ZA (see 5.2.2.2.4.1) 1s 1llustrated In Figures 8 aj and b).

10
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Dimensions in millimetres

pe /{/'\
-
E

—5

P
14
NP

L—
S P 3

Key
water tank

load to keep the test specimen in position
test specimen

Figure 5 — Example of partial immersion test device'(Method 1A and 1B)

Dimensions in millimetres

Key
water tank

load to keep-the test specimen in position
test speeimen

Figure 6 — Example of equipment for the determination of water absorption
by totat tmmersion (Metihiod 2Aand 2B)

© IS0 2019 - All rights reserved 11
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Key

N U1 AW N

Key
1
2
3

12

balancd

Dimensions in millimetres

weighing table

linkage

water dontainer

water

mesh ¢
upthru

t of the test specimen

test spdcimen

Figure 7 — Example(of equipment for determination of water absorption

50

hge made of stainless material with fixinmg'rods or a sinker large enough in mass to compensate fox the

by total immersion (Method 2C)

stainless steel mesh

test specimen

perforated stainless steel

Figure 8 — Examples of equipment for drainage

© ISO 2019 - All rights reserved
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4.3 Sampling

4.3.1 Dimensions of test specimens

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

The test specimens shall be squares with squarely cut edges having sides of (200 * 1) mm.

5.2.

Th

4.3.2 Number of test specimens

ce of such

aspg

5.2
Thd

Tes
the

Spe

5.2

Thd
at (|
min

5.2

5.2
The

5.2

The
met

Thd

Ifr
per

Thd

number of tast cpnnimnnc shallhe a¢ snoacified in the relevant ISO standard Inthe ahse.

ecification, at least four test specimens shall be used.

4.3.3 Preparation of test specimens
test specimens shall be cut so that they do not include original product edges:

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

cial methods of preparation, when needed, are given in the relevant ISO standard.

4.3.4 Conditioning of test specimens

test specimens shall be stored for atleast 6 h at (23,+.5) °C. In cases of dispute, they sha
23 + 2) °C and (50 + 5) % relative humidity for the time stated in the relevant stand
imum of 6 h.

4.4 Procedure

4.4.1 Test conditions

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

4.4.2 General

method shall be as specified in the relevant ISO standard. In the absence of such a specif]
hod may be agreed’between parties.

long-term watéy-absorption is determined after 28 days immersion.

bquested,readings can be made at shorter time periods, e.g. after 7 days and 14 days
ods.

bef¢ré-the test.

dimensions of the test specimens shall be measured in accordance with 5.2.1 to the near

tructure of

I be stored
ard with a

cation, the

immersion

est 0,5 mm

If any dimensional changes are noticed after the immersion period, the dimensions of the test specimens
should be measured again.

5.2.

4.4.3 Longterm water absorption by partial immersion (Method 1)

5.2.4.4.3.1 Method 1A (drainage)

Weigh the test specimen to the nearest 0,1 g to determine its initial mass, mg.

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

©IS

02019 - All rights reserved
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Place the test specimen in 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 5). Ensure that the water level
remains constant during the test.

After 28 days remove the test specimen; drain it for (10 + 0,5) min by placing it vertically on a mesh,
inclined at 45°, as shown in Figure 8 a) or b). Weigh the test specimen again to determine its mass, mpsg.

5.2.4.4.3.2 Method 1B (deduction of initial water uptake)
Weigh the

fest specimen to the nearest 01 gto determine itsinitial mass_mg

The test is her

half with t]

conducted with half of the test specimens with one major face upwards and with the. ot
e same major face downwards.

Place the t
the bottom
10 s, hold i
the test sp

bst specimen in the water tank in such a position that it is partially immersed-in water v

F horizontally and place it, within 5 s, in a plastic tray of known mass. ReWweigh this tray v

ecimen to determine the mass, mj, of the test specimen including the initial water uptaksq.

vith

face of the test specimen (10 * 2) mm below the water level. Remove the test'specimen; affter

vith

Replace the test specimen in the water tank and apply a sufficient load to-keep the test specimen

partially ix

hmersed in water with the bottom face of the test specimen (10 * 2) mm below the w

hter

level (see example in Figure 5). Ensure that the water level remains constant during the test.

The test is her

half with t]

conducted with half of the test specimens with one major face upwards and with the of
e same major face downwards.

After 28 d
tray of pre

hys remove the test specimen holding it horizontally and place it, within 5 s, in the pldstic

yiously determined mass to determine its mass, mpg.

Method 1B;
calculated

is only applicable if the initial water uptake is less than or equal to 0,5 kg/m2, where thjs is

using Formula (3).

0

my —nf

4p

(3)
where

mo |s the initial mass of the test specimen as determined in Method 1B in kilograms (kg);

m1  |sthemass of thetest specimen including the initial water uptake in Method 1B in kilograms (|

Ap s the bottapisurface area of the test specimen in square metres (m2).

5.2.4.4.4 |Longterm water absorption by total immersion (Method 2)

A odla A D2A L
VICTUIUU oA

5.2.4.4.4.1

P | H hY
ul aulasc,
Weigh the test specimen to the nearest 0,1 g to determine its initial mass, mg.

Place the test specimen in the empty water tank and apply a sufficient load to keep the test specimen
totally immersed in water. Carefully add water to the tank until the top face of the test specimen is
(50 £ 2) mm below the surface of the water (see Figure 6). Ensure that the water level remains constant
during the test.

After 28 days remove the test specimen; drain it for (10 * 0,5) min by placing it vertically on a mesh,
inclined at 45°, as shown in Figure 8 a) or b). Then weigh the test specimen again to determine its
mass, mog.

14 © IS0 2019 - All rights reserved
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5.2.4.4.4.2 Method 2B (deduction of initial water uptake)
Weigh the test specimen to the nearest 0,1 g to determine its initial mass, mg.

Place the test specimen in the water tank in such a position that it is totally immersed in water with the
top face of the test specimen (50 + 2) mm below the water level. Remove the test specimen, after 10 s,
hold 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 of the test specimen, mj, including the initial water uptake.

Replace the test specimen in the water tank and apply a sufficient load to keep the test specimen totally
immersed in water, with the top face of the test specimen (50 * 2) mm below the water level (see

example In Figure 6). Ensure that the water level remains constant during the test.

Aftér 28 days remove the test specimen, holding it horizontally, and place it within 5 s.ifi'the
of previously determined mass to determine its mass, mpg.

Met
cala

hod 2B is only applicable if the initial water uptake is less than or equal to0,5kg/mZ2, w|
ulated using Formula (4):

mp —mg
At

whére

mo is the initial mass of the test specimen as determined in method 2B in kilograms

m1  isthe mass of the test specimen including the injtial water uptake in method 2B in kilo

At

5.2/4.4.4.3 Method 2C

Welgh the test specimen to the nearest®,1 g to determine its initial mass, mg.

Det
wa

ermine the linear dimensions of the test specimen according to 5.2.1 to the nearest 0,5 11
er container with tap water. Weigh the immersed empty cage to the nearest 0,1 g (mass 1

Rerhove the cage and attach jthe test specimen horizontally in the cage so that the distang
the|surface of the water(@and the top surface of the test specimen will be (50 + 2) mm. Ensu
disfance remains constant during the test. Immerse the assembled cage and attach it to the |

Rerpove obvious dir)bubbles from the test specimen with a brush or by agitation.
Ensjure that th& cage remains at the same level relative to the surface of the water for all wei

After 28'days determine the apparent mass, myg, of the submerged cage containing the test
to the-nearest 0,1 g.

blastic tray

here this is

(4)

kg);

brams (kg);

is the total surface area of the test specimen exposed to water in square metres (n2).

hm. Fill the
11).

e between
e that this
balance.

phings.

specimen,

Re-measure the linear dimensions of the test specimen as before to the nearest 0,5 mm.
5.2.4.5 Calculation and expression of results

5.2.4.5.1 General

The test result shall be the mean value of the individual values [for products having different faces

(facings) on each side two mean values are calculated in Method 1].
Results shall not be extrapolated to other thicknesses.

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

© IS0 2019 - All rights reserved
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5.2.4.5.2

Long-term water absorption by partial immersion

Calculate the long-term water absorption by partial immersion for each test specimen, Wjp, kg/m2

using Formula (5) or (6):

(5)

Method 1A
Mag —My
Wy, =———
p
AP
Method 1B
Yog -
w,, =128 "M
p
AP
where
mo s the initial mass of the test specimen as determined in Method 1A in kilograms (kg);
m1  |sthe mass of the test specimen including the initial water uptake in Méthod 1B in kilograms (
m s the mass of the test specimen after partial immersion for 28 days (Method 1A and 1H
28 kilograms (kg);
Ap s the bottom surface area of the test specimen in squate metres (m2).
5.2.4.5.3 |Long-term water absorption by total immersion
Calculate [the long-term water absorption by total\immersion, Wy, in volume percent u
Formula (7) or (8):
Method 2A
28 — Mg
Wy =14
Vo,
Method 2B
M2g =My
W=7,
Pw
where
mo |s the initial mass of the test specimen as determined in Method 2A in kilograms (kg);
m1  |sthe'mass of the test specimen including the initial water uptake in Method 2B in kilograms (|

(6)

ing

(7)

(8)

kg);

m is the mass of the test specimen after total immersion for 28 days in method 2A and 2B in
28 kilograms (kg);

|4

Pw

16

is the initial volume of the test specimen in cubic metres (m3);

is the density of water, assumed to be 1 000 kg/m>,
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Method 2C

Calculate the water absorption after the immersion time of 28 days, W3g, in percent volume using

Formula (9):

_Mag +Vipy —mg —my

W)s 9
VOpW
where
mg isthe initial mass of the test cppr‘impn in kilngrnmc (kg);

m1  is the mass of the empty cage immersed in kilograms (kg);

is the mass of the test specimen and the cage submerged after 28 days of immersdion in kilo-

mzg grams (kg);

Vo  is the initial volume of the test specimen in cubic metres (m3);

V1 isthe volume of the test specimen after 28 days of immersipmin cubic metres (m3

pw  isthe density of water, assumed to be 1 000 kg/m3.

5.2/4.6 Accuracy of measurement

Following the experience of a "round robin test" wherekcomparable test equipment and tesft specimen
preparation were used, the accuracy for long-term Water absorption by partial immersion Wj, for
Methods 1A and 1B, can be estimated as given below:

a) |95 % reproducibility limit for Method 1A::approximately 0,15 kg/m?;
b) |95 % reproducibility limit for Method*{B: approximately 0,20 kg/m?2.

5.2|5 Moisture content

[t shall be in accordance with IS0 2570.
5.2]6 Water vapor transmission properties

5.2)6.1 Principle

The test specimen is sealed to the open side of a test dish containing a desiccant or an aqueoug saturated
salf] solution? The assembly is then placed in a test atmosphere whose temperature and hymidity are
confrolledsBecause of the difference between the partial water vapour pressures in the teqt assembly
and| intheé test atmosphere, water vapour flows through the test specimen. Periodic weighlings of the
ass¢mbly are conducted to determine the rate of water vapour transmission when the stegdy state is
reached.

5.2.6.2 Apparatus

The apparatus for water vapour transmission properties testing and its related requirements are the
following:

5.2.6.2.1 Testdishes
a) The examples of test dishes are shown in Figure 9. Test dishes, preferably of circular shape and

which are (corrosion) resistant to any desiccant or to the salt solution which they may be required
to contain and impermeable to water or water vapour.
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b) These dishes are typically made of glass or metal. The size of the dishes depends on the size of the
test specimen to be tested. The difference in size between the upper exposed area and the lower
exposed area of the test specimen shall be less than 3 %.

template

D D
4, 5 § 4
3
' o . e
[ )
d .\/ 2 2 M‘ q
A ) X
A, ( A,
soe— (P
7
S )
a) b)
D=A, D 6
2 2 i A =4, |
: B T*
d A G RSl
7373 A,
9 o
| N4
1 1
{ )) N )
) d)
Key
1 desiccapt/aqueous\saturated salt solution
2 testspgcimen
3  sealant
4 tape
5
6

limiting ring
A1 upper exposed area
A lower exposed area; the mean exposed area
D  area of the test specimen
d  thickness of the test specimen

Figure 9 — Examples of test assemblies

18 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=8414e581c1e1e1ed3f00e44a4dded71e

5.2.

ISO 22975-5:2019(E)

6.2.2 Measuring instruments

Measuring instruments, capable of determining linear dimensions in accordance with 5.2.1.

5.2.

a)

b)

5.2

5.2

6.2.3 Template

Template (with edge tapered to facilitate removal after use) with a shape and size corresponding to
that of the test dish to duplicate the exposed area of the specimen.

The template shall have an area that is at least 90 % of the test specimen's surface in order to limit
the edge effect due to non-linear vapour flow.

6.2.4 Analytical balance
Analytical balance, capable of weighing the test assembly to an accuracy of +1 mg'or betfter.

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.

6.2.5 Chamber

Chamber, capable of being maintained within 3 % of the required relative humidity pnd within
+1 °C of the required temperature.

In order to maintain the required conditions throughouit the chamber it may be necessarjy to use air
circulation with an air speed of between 0,02 m/s t6.0,3 m/s.

If a non-injection type humidity chamber is used; saturated salt solutions may then be uped.

6.2.6 Sealant
Sealant, unaffected by test conditions.
The following are examples of suitable sealants:

1) Mixture of 90 % micro\erystalline wax and 10 % of plasticiser (e.g. low molecylar weight
polyisobutylene).

2) 60 % micro crystalline wax with 40 % refined crystalline paraffin.

6.3 Sampling

6.3.1 Dimensions of test specimens

Shapeand fit

The test cpnr‘imnnc shall he rnprncpnfafivn of the prndnr‘f and shall include any natu al surface

skins or facings of different material(s).

If it is intended to measure the permeability of the core material, all skins and facings shall be
removed and the test specimens shall have a thickness of at least 20 mm.

For faced and/or coated products with a water vapour diffusion resistance index pu < 3, for the core
material, the permeability may be determined from measurements made on the facing/coating
itself, after separation from the product.

The test specimens shall be cut to correspond to the dimensions of the chosen test assembly (see
examples in Figure 9).
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b)

5.2.6.3.2

Thickness of test specimens

The thickness of the test specimen shall be the thickness of the product. If this exceeds 100 mm, the
specimen thickness may be reduced by cutting.

Exposed area

The exposed area A of the test specimen (arithmetic mean of the upper and lower exposed areas)
shall be at least 50 cm2. The diameter of circular test specimens or the equivalent diameter of
rectangular test specimens (calculated from the area) shall be at least twice the test specimen
thickness.

Number of test specimens

A minimurh of five test specimens shall be tested. If the test specimen area is >500 cm2, ajmihimuin of

three test §pecimens shall be tested.

If the test §pecimens have been cut, all pieces shall be tested.

If the pro
the parall

If the pro
test speci
the directi

ct to be tested is suspected of being anisotropic, the test specimefs)shall be cut such
faces are normal to the direction of vapour flow of the product inits application.

ct is faced with natural skins or adhered facing which are’different for the two sides,
ens shall be tested with the vapour flow in the same direction as that in the intended us
bn of intended use relative to the facings is not known, a‘’duplicate set of test specimens s

be prepared so that tests can be made and reported for each direction of vapour flow.

5.2.6.3.3

Conditioning of test specimens

The test sgecimens shall be stored for at least 6 h at (23 + 5) °C. In case of dispute they shall be stg

at (23 +2)
with a min|

°C and (50 £ 5) % relative humidity for the time specified in the relevant product stand
imum of 6 h.

5.2.6.4 Brocedure

that

the
e. If
hall

red
ard

5.2.6.4.1 | Test conditions
a) Selectthe test atmosphere from the three sets of conditions given in Table 3:
Table 3 — Test conditions
. Relative humidity
Set\| Condition Temperature %
0
°C Dry statea Humid state
A 23-0/50 23+1 0 50+3
B 23-0/85 23+1 0 85+3
C 23-50/93 23+1 50+3 93+3
a  Atolerance is not applied to the 0 % relative humidity condition because it is
the condition deemed to be generated by the use of the desiccant.
b) For hygroscopic products the result depends on the set of conditions and both sets A and C should

d)

20

be used.

Other test conditions (temperature and relative humidity) can be agreed between the parties when
needed to simulate special application conditions.

The following desiccants and saturated aqueous salt solutions may be used to produce the specified
relative humidities at 23 °C; a large excess is necessary.
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Desiccants

1) P05 (phosphorus pentoxide):

2) CaCly (calcium chloride), particle size: e.g. 2 mm to 8 mm:
3) Mg(CI04)2 (magnesium perchlorate):

Aqueous salt solutions (saturated salt solutions in contact with a
large content of undissolved salt)

ISO 22975-5:2019(E)

relative humidity, in %
0
0
0

relative humidity, in %

5.2

Monitor the test chamber to ensure that test conditions are kept canstant.

Sele
Pre

Med

1) NazCrz07. 2H0 (sodium dichromate):
2) KCI (potassium chloride):
3) NH4H2PO4 (ammonium dihydrogen phosphate):

4) KNOj3 (potassium nitrate):

6.4.2 Test procedure

pare test specimens in accordance with 5.2.6.3.

is tlhe smaller.

Pla

ct a test assembly. Examples of suitable configurations are.given in Figure 9.

52
85
93
94

sure the thickness of the test specimen to the nearest 0,2 mm, or to an accuracy of 0,5 %|whichever

e the desiccant or the aqueous saturated“salt solution at the bottom of each dish in| a layer of

appfropriate thickness, with a minimum of 15 mm. Use melted wax to seal the test specimen fo the open

side

Con
ass
the

total weight and the requjrgd accuracy of the test results.

We

of the dish. The air space between the desiccant and the test specimen shall be (15 * 5) jmm.

dition the test assemblies in the test chamber for a period between 1 h and 24 h. Weigh the test
bmbly to the nearest milligram .or in the case of larger assemblies with an accuracy depending on

gh the test assemblies ‘at regular intervals of not less than 24 h. If the temperature of the room

whe¢re the balance stapds-is within +2 °C of the nominal test temperature, then test assemhlies can be
weighed either inside er'outside of the test chamber.

If the measurendent is made outside the chamber, return the test assemblies as soon as pogsible. Care

shall be taken that the duration outside the chamber does not affect the result.

If the temperature of the balance is outside of the +2 °C range, then the test assemblies shall be weighed
in the test atmosphere.

Continue weighing until five successive determinations of change in mass per unit time for each test
specimen are constant within £5 % of the mean value for this test specimen (see 5.2.6.5.1). Plot a curve
of change in mass against time to help recognise the condition of constant change (steady state).

© IS0 2019 - All rights reserved
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5.2.6.5 Calculation and expression of results

5.2.6.5.1

Change in mass of test assembly

Calculate for each test specimen the change in mass for the selected time interval, 1,2, in milligrams

per hour using Formula (10):

Gip=

m; —mq

t) -ty

(10)

where

mp
my
t1 and

Calculate ¢
specimen.

The final v
+5 % of G.

5.2.6.5.2

Calculate ]

Formula (1

9=Z

where A4 is
specimen i

5.2.6.5.3

Calculate t
using Forn

W=—

is the mass of the test assembly at time ¢1 in milligrams (mg);
is the mass of the test assembly at time ¢; in milligrams (mg);
tp  are successive times of weighings in hours (h).

[, the mean of five successive determinations of (1,2, in milligrams ™per hour, for each

alue of G is obtained when each of the last five successive determinations of G1,2 is wi

Water vapour transmission rate

he water vapour transmission rate, g, in milligrarths per square metre times hours u

1):

the exposed area (arithmetic,mean of the upper and lower exposed areas) of the
h square metres (m2).

Water vapour permeance

he water vapour permeance, W, in milligrams per square metre times hours times pas

jula (12):

L
iy

ANp

where Ap
depending

is the,water vapour pressure difference in pascal and has one of the following val
on‘the set of test conditions (see Table 3):

test

hin

bing

11)

test

rals

12)

Lies,

Test condition:

5.2.6.5.4

22

23-0/50 Ap=1400 Pa

23-0/85 Ap =2390 Pa

23-50/95 Ap=1210Pa

Water vapour resistance
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Calculate the water vapour resistance, Z, in square metres times hours times pascals per milligrams

using Formula (13):

Z:W (13)

5.2.6.5.5 Water vapour permeability

Calculate the water vapour permeability, §, in milligrams per metre hours pascals using Formula (14):
S=Wd (14)

wheére d is the test specimen thickness in metres (m).

5.216.5.6 Water vapour diffusion resistance factor
Calgulate the water vapour diffusion resistance factor, u, dimensionless usingformula (15):

6air
p== (15)

whgére &,ir is the water vapour permeability of air [depending.onthe mean barometric presqure during
theltest, the calculation can be made by using Formulae (16¥@r*17) of Schirmer];

Oair = R.% (16)
0,083py (T \*
Sair =R—Tp[ﬁ) (17)
D
whére
D  is the water vapour diffusion coefficient in square metres per hour (m2/h);
Rp is the gas constant-of water vapour: 462 x 10-8 Nm/(mg. K);
T  isthe test temperature in kelvins (K);
p isthe mean-barometric pressure during the test in hectopascals (hPa);
po isthénormal barometric pressure: 1 013,25 hPa.
NOTE The barometric pressure can be measured with a barometer or ascertained from a mefeorological

seryice:

Sincethewater vapour per mreabitity of airamd-the mmateriatareassumedtodepemdequally on the
barometric pressure, their quotient, the factor y, 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 Formula (18):

Apd;
g=—oair (18)
ud
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5.2.6.5.7 Water vapour diffusion equivalent air layer thickness

Calculate the water vapour diffusion equivalent air layer thickness, Sy, in metres using Formulae (19)

or (20):
Sg=uxd (19)
Sq =0 XZ (20)

where d is the test specimen thickness in metres (m).

5.2.7 Thermal resistance and thermal conductivity

They shall pe in accordance with ISO 8301.
5.2.8 The maximum use temperature

5.2.8.1 Hrinciple

The criterip necessary to establish acceptable performance by any of the methods described shall b
provided i the material specification or as agreed upon between the ptirchaser and seller. For exam

e as
ple,

the specififation of a maximum percent dimensional change as criterjon for estimating the maxinjum

use temperature.

Since soakjng heat exposure seldom occurs under “as installed” conditions, and such exposure o
produces misleading results, test specimens shall be conditioned using hot-face/cold-face meth
Limit soak|ng heat exposure to preliminary evaluation and quality control testing.

If require
use temperature that is claimed. When there has been significant deterioration of the properties te{
during or dfter exposure at the maximum hot;face temperature, additional specimens will be expd
at lower tgmperatures (third or quarter ppints of the temperature range from ambient to maxim
to establish the maximum hot-face temperature. Additional tests shall be made until enough data i
been obtaihed to establish acceptable performance.

Two suitablle types of heating.plates for maximum use temperature testing are shown in Figure 10
Figure 11.

a) The hgating platésshall consist of a corrosion-resistant and heat-resistant plate with a prefer

exposed test ared of 900 mm by 450 mm, but having a minimum test area of 450 mm by 450 min.

b) The hg¢ated area shall have an insulated, heated guard area having a minimum width of 75

Ften
hds.

testing shall begin at the hot-face temperature of the desired application or the maxinjum

ted
sed
1m)
ave

and

red

nm

around the entire periphery of the test area.

c) The plate shall be supported in a horizontal plane at a sufficient number of points to prevent

sagging. It shall be heated on the under side by gas or electricity.

d) The surface temperature of the plate shall be measured by not less than five thermocouples. Four of
the thermocouples shall be located along the diagonals that extend from the corners of the exposed
area of the plate and at a distance of 150 mm from each corner. A fifth thermocouple shall be located

near the centre of the test plate area.

e) The temperature at no point of measurement shall vary more than +5 % or *14 °C, whichever is

less, from the desired temperature.

f) A heating chamber beneath the heating plate shall be formed to retain the heat generated by
heating means.

the
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g) A 152 mm thickness of insulation shall form the bottom and the sides, and the heating plate shall
form the top of the chamber.

N

102

\:\\\

Dimensions in millimetres

NN

%

LLLLLLLLLLL LY

1092

1143

(1)

V] 4
V) 5
V] 6
7
B s

—13

/2

134

888

137

394

—
A
(3)
Key
1 |sideview
2 |end view
3 |top view
4 |silicon carbide refractory plate
5 |1 400 °C insulating brick
6 |1000 °C insulating block
7 |6 mm asbéstos — cement board
8 [19Mm x 762 mm x 1 143 mm silicon carbide resistors
A [cutaway view
B  cutaway view

Figure 10 — Type A heating plate for hot-surface performance test
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Dimensions in millimetres

10 |

%,
%

1%
%

220V

AC

d
i

%(

305

6 hotplate 1 067 mm x 610 mm 4,8 mm

9

No. 309 stainless steel
1 000 °C insulating block
asbestos cement board

plan section (above hot plate)

Key

1  18-8stainless steel connectors

2 14-gauge nichrome lead wires

3  600W, 110V, 21-gauge nichrome heating units

4  plan section (below hot plate)

5 thermocouples

NOTE Thermocouple leads to temperature controller.
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Figure 11 — Type B heating plate for hot-surface performance test
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5.2.8.3 Sampling

The test specimens shall be selected to be representative of the material under evaluation. Original
surfaces shall be retained at least on the hot face of the specimens.

Where further fabrication of the specimen after exposure is not practical, additional specimens, pre-
cut to the required size, shall be exposed separately.

All samples that are required to complete the tests shall be selected at one time and in such a manner
so as to be fully representative of the average of the material. Test specimens for any one test condition
shall be selected from the original sample lot so as to be as representative as possible. The test

spe

5.2
Thd

a)

b)

£

Cimens shall be commercial pieces.

8.4 Procedure
procedure for maximum use temperature of the specimen shall be as follows:

The thickness of the layers in multilayer insulation and the total thickness of insulation]
the hot surface for a test shall be that recommended by the manufacturer for the tem]
the hot surface in question, or as agreed between the manufacturer and the purchaser. W
layer applications are to be tested, stagger each joint between adjacent test pieces in the
with respect to the joint in the next layer. Equally dispose aboutthat joint the test piece
layer that covers a joint of the preceding layer.

Assembly of specimen on heating plate — specimens for‘testing on a heating plate shall

by 450 mm with the thickness as described in 5.2.8¢4.a). Check each block for flatness ar
and record any initial warpage. Cover the test area of the heating plate with the test bl
blocks have initial warpage, place the concave>face toward the hot side. Apply addition
the first layers when necessary to give the tatal required thickness.

The hot-face temperature shall be the service temperature being evaluated. Ambient
on the exposed surface of the test infsulation shall be at room temperature. Start th
the heating surface at room temperature. Follow the time-temperature recommendat
manufacturer for heat-up. The average temperature rise shall not exceed 167 °C/h.

The cold-face temperature shall be representative of the intended application or a maximu

During the heating perigd, make qualitative observations to detect visible evidence
glowing, smoulderingand smoking. After the hot surface has reached the desired test te
begin a period of.éxposure of 96 h. At the completion of the test period, turn off the sou

After test.and prior to removal, examine the specimens very carefully to detect an
toward <€racking. Note the number of cracks and the extent or depth of cracking. Als
tendency toward delamination. Record other discernible changes, such as any evidence
flaming, glowing, smouldering or smoking that can be observed by visual inspection.

applied to
perature of
'hen multi-
same layer
in the next

be 150 mm
d measure
pcks. If any
h1 layers to

conditions
b test with
ions of the

Im of 93 °C.

pf flaming,
mperature,
rce of heat

and allow the as§sembly to cool to about room temperature before any specimens are retpoved.

) tendency
0 note any
of melting,

5.2.

8.5 Evaluation for maximum use temperature

The hot-face temperature shall be the service temperature being evaluated.

If, after testing specimens exposed to the maximum service temperature, additional tests are made
of specimens exposed to intermediate temperatures (third or quarter points in the full service
temperature range), the results of such tests, when plotted with proper curve-fit techniques, give
indications of changes in product characteristics throughout the service range. These results are used
to bracket the temperature range within which a change has occurred (for example, significant change
in slope of curve).
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5.2.9 Non-combustibility
It shall be in accordance with ISO 1182.

5.3 Outgassing of insulation materials in solar flat-plate collectors

5.3.1 General

This general method provides a laboratory method for the rating of outgassing of insulation materials. It
is important and applicable for insulation manufacturers who want to supply their product to different
collector nfanufacturers. FUrTNermore, the method (Iitable TO Collector manuiacturers for incoming
goods quallity control.

Representgtive test samples of the insulation material are used for testing. The test samples are hegted
up to a well-defined maximum temperature in a test apparatus as described in 5.3.2.,The’amount of
outgassingis then checked and rated according to a clearly defined key.

5.3.2 Apparatus

The test ddvice consists of a temperature-controlled heating plate, a metallic\eylinder and a glass cqver
as illustratied in Figure 12.

1

Key
sample|glass
aluminfum disc
temperpture sénsor
heating plate

ventilation

upper polytetrafluoroethylene ring
ventilation

test cylinder

O© 0 N O U1 B~ W N -

lower polytetrafluoroethylene ring
Figure 12 — Test device for laboratory testing of outgassing

a) A heating plate (a conventional cooking device is appropriate) to heat an aluminium disc of
approximately 5 mm thickness. The heating plate shall be controlled by an electronic temperature
controller.
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In this aluminium disc, a PT100 temperature sensor is inserted using a borehole to measure the
temperature in the centre of the disc. This temperature sensor is used to control the heating plate.

The temperature shall be controlled to a precision better than *1 °K of the int
temperature.

ended test

This aluminium disc simulates the hot absorber in a solar collector. The test sample will be placed

directly on this disc to simulate direct contact with an absorber.

A metallic cylinder containing the test sample is placed on the aluminium disc. The metal

lic cylinder

shall have an inner diameter of 100 mm, a height of 100 mm and a thickness of about 1 mm.

f)

g)

h)

j)

5.3

The
min

The

prevent excessive cooling of the device.

Two small ventilation holes (diameter 2 mm) are required to allow for a certainairflow t

A clear glass sample for the assessment of the outgassing is placedron/top of the cy
polytetrafluoroethylene rings of approximately 2 mm to 3 mm thickness are required
test chamber on top and on the bottom.

It is essential that all materials used for the setup of the test device are resistant againg
cleaning detergents required to clean the whole apparatusiThe modular setup of the
allows for easy cleaning, furthermore, single parts of the device can be easily replaced
such an extent that they cannot be cleaned anymore.

The surrounding air humidity during the testifig shall be in the range of 0,006 K
0,012 kg/kgpir-

3 Sampling

imum of two test specimens shalkbe’selected.

test specimens shall have a siZe of approximately 75 mm x 75 mm and a height of maxim

Ift

e
higl{:‘er thickness shall be gut-down to a maximum height of 50 mm. The test specimen
m x 15 mm (in 45 degreées) at each corner to give an octagonal-like shape and placed

15
the
the

If th
plat

material submitted for t€sting is less than 50 mm, it shall be tested as delivered. Mat

aluminium disc (see-Figure 13 and Figure 14). Care shall be taken that the specimen is n
test cylinder and’that the ventilation holes are not closed by the test specimen.

e material is‘éovered with some fleece or aluminium foil, this side shall be placed towards
e. Two test'specimens, by preference taken from different production batches, shall be te

The outside of the cylinder shall be insulated with some EPDM foam of about 5 mn} ti)ickness to

hrough the

test cylinder, one at the bottom and one at the upper end on the opposite side-of the cylipder.

inder. Two
to seal the

t solvents/
test device
if soiled to

g/kgair to

test specimens shall be selected to_be representative of the material under evaluation and a

im 50 mm.
erials with
s then cut
directly on
bt touching

Lhe heating
sted.

Figure 13 — Typical test specimen prepared for testing
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NOTE ’

5.3.4 Pr

The specin
the heated
temperatu
glass and ¢
tolerance d

Figure 14 — Test specimen placed on the aluminium disc

'he black fleece is placed on the heating plate to simulate direct contact with a-hotabsorber.
pcedure

hens are heated up on one side, in accordance to real use. The)surface temperature T
Fes for standard flat plate collectors are 200 °C or more,and for flat plate collectors with

f+1°C.

The test chamber shall be cleaned thoroughly. To check whether cleaning was successful, the de

should be
least one h
the cleanin

pperated at the intended temperature without'test specimen and without glass cover fa
bur to make sure that possible outgassing gnthe test glass is not caused by some residua
g process or, even worse, by remains ofia precedent test of another product. The test de

is then co

ed to laboratory temperature and the test specimen is placed in the metallic container.

metallic coptainer is covered with the cleaned.sample glass. This glass is either clear glass or structy
glass, depending on the intended test classi.The heating plate is then heated up to the test temperat

and then

pt at this temperature for at least 150 h. Within one day after completion of the test cy

the glass idinspected visually for depesits/outgassing and fogging. This inspection shall be done ind
by viewingthe glass sample against avery dark, homogeneous and clean mat black surface (for exa

black felt or similar). The fogging,shall be rated according to the key given in the examples. The refsult
of the rating shall be indicatédtogether with the picture in the test report. Pictures shall be takep to
e amount of fogging. The test sample should also be compared to a new and clean glass.
Gloves shopld be worn te'avoid fingerprints.

illustrate

on

side of specimen is selected according to instructions~ef. the customer. Recommended

AR

vacuated tube collectors, 220 °C or more. The test issthermostatically controlled, withjin a

yice
r at
s of
Vice
The
red
ure
cle,
oor

If the insulation matérial is tested for the use with AR glass, the above described test metho
applicable ps well=The only difference is that the test glass shall be an AR treated glass. The AR pide
shall be placed facing downwards. In addition to the visual inspection, the solar transmission, s, of
the glass shall be determined before and after the test procedure according to ISO 9050. The resplts

ple

is

shall be indicated in the test report, see ANNex A.

5.3.5 Analysis and criteria

In every case, the condensation traps are checked visually by eye, and pictures are taken. Based on this,
a classification falls into one of the four categories v1 to v4 (see Table 4).

30
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Table 4 — Categories for visual classification of the condensation traps

Category Description Example of pictures
vl No visible condensate precipi-
tation is to be expected
v2 Only few visible condensate
precipitation is to be expected
v3 Markedly visible condensate
precipitation is to be expected
v4 Strong visible condérisate pre-
cipitation is to be expected

Before and after the exposition for the transmittance of the glass is measured by spectrometer. The

resulting change of values decides the classification into one of four categoriest1 to t4

(see Table 5).
Table 5 — Change of transmittance of the condensation traps
Category Change of the single value of 5] Judgment

tl Up to 0,003 Acceptable

t2 Up to 0,010 Acceptable

t3 Up to 0,015 Acceptable

t4 More than 0,015 Not acceptable
© IS0 2019 - All rights reserved 31
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Aninsulation material is assumed acceptable for the use in solar collectors without creating troublesome
amounts of fogging if both ratings of the visual inspection are between v1 and v3. If the material is to be
used with AR treatment, the difference in solar transmission shall furthermore be less than or equal to
0,015 (i.e. Tsolafter — Tsolbbefore < 0,015). The test temperature is the maximum application temperature
Umax- If a material did not pass without outgassing, a maximum application temperature 9max of 0 °C is
assigned.
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Annex A
(normative)

Test report for insulation material

A.1 General
J—=enelrat

The test report shall give the following information:
a) [reference number of the insulation material;

b) [test facility;

c) |starting date and duration of the test;

d) |address and correspondence of the test facility.

A.Z Description of insulation material

The description of insulation material shall give followinginformation:
a) |name of manufacturer;

b) [name of brand;

c) |name and other identification of the material tested;

d) [production code number;

e) |kind of insulation tested, sectional, segmental or block;
f) |number of layers of insulation applied;

g) |details of application;

h) |year of production;

i) |date and details of specimen preparation;

j) |dimension of the specimens.

A.3 CTest results for common and durability property of rigid polyurethane foam
or phenolic foam

A.3.1 Common property test

A.3.1.1 Apparent density

The test results for apparent density shall include the following information:

a) the temperature and humidity at which the test specimens were conditioned;

b) the presence or absence of surface skins and whether skins were removed for testing;

c) the presence of densification, striations or other defects of the test specimens;
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d) theindividual test results, stating details of the test specimen shape, test specimen dimensions and

the loc

ation from which they were taken;

e) the mean value of the density (apparent overall density or apparent core density) and the standard
deviation;

f) whether any allowance was made for buoyancy and, if so, the size of the correction and details of
the temperature, pressure and relative humidity of the ambient air during the test;

g) any deviation from the procedure specified in SO 845.

A.3.1.2 A
The testre
a) the tes
or Met
b) theing
of clos

c) when

anisot
d) anyde
e) alldet
A.3.2 Du
A3.21 D

The testre

a) the conditioning procedure used;

b) the tes
c) for ead
test sp
d) for ead
after t
e) for ead

f) anyde

pparent volume percentage of open cells
sults for apparent volume percentage of open cells shall include the following informatio

t method used for the determination of impenetrable volume Vj, i.e. Method 1 (pyknome
hod 2 (volume expansion);

ividual results and the mean values of the corrected volume percentage|of open cells wg
bd cells yo;

ipplicable, the direction of the greatest dimension A of the test spécimens in relation to
ropy of the material;

viation from the method specified;

hils necessary to identify the test facility.

rability property test

imensional stability

sults for dimensional stability shall iriclude the following information:

t conditions employed;

h exposure period, the individual percentage change in length, width and thickness of €
ecimen after test;

pst;
h exposure period, comments on any visual distortion of the test specimens;

viation, by agreement or otherwise, from the procedure specified.

=

ter)

and

any

ach

h exposure period, the average of the percentage changes in length, width and thickness

A.3.2.2 Compression property

The testre

sults for compression property shall include the following information:

a) the direction in which the force was applied in relation to anisotropy or product geometry;

b) the procedure (A or B) used;

c) the average of the test results, to three significant figures, expressed as:

1) compressive strength o, and corresponding relative deformation &p,, or

2) compressive stress at 10 % relative deformation o1, or

34
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