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Foreword

SO (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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTQO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 163, Thermal performance and energy use
in the built environment, Subcommittee SC 3, Thermal insulation products.
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Thermal insulation products — Sheep wool mat and board
— Specification

1 Scope

This document specifies requirements for factory-made products of sheep wool, which are used for
the thermal insulation of buildings. This document applies to material containing more than 50 % (by
mass) natural sheep wool, with the balance being polymeric material. The products are delivered as a
mat or board with or without facings.

This document describes product characteristics and testing methods, marking, labelling and packaging.

Products covered in this document are also used in prefabricated thermal insulation systems and
composite panels; the performance of systems incorporating these products is not covered.

The sheep wool mat and board thermal insulation is not to be used when the continuous service
temperature of the substrate is outside the range of =60 °C to +80 °C.

The use of mothproof agent residues is outside the scope of this document.

This document does not address all the health and safety aspects associated with its use. It is the
responsibility of the user of this document to establish appropriate health and safety practices.

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
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 354, Acoustics — Measurement of sound absorption in a reverberation room

[SO 8301, Thermal insulation — Determination of steady-state thermal resistance and related properties —
Heat flow meter apparatus

SO 8302, Thermal insulation — Determination of steady-state thermal resistance and related properties —
Guarded hot plate apparatus

[SO 9229, Thermal insulation — Vocabulary

[SO 11654, Acoustics — Sound absorbers for use in buildings — Rating of sound absorption

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

[SO 12460-1, Wood-based panels — Determination of formaldehyde release — Part 1: Formaldehyde
emission by the 1-cubic-metre chamber method

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

[SO 12576-1, Thermal insulation — Insulating materials and products for buildings — Conformity control
systems — Part 1: Factory-made products

ISO 29465, Thermal insulating products for building applications — Determination of length and width

[SO 29466, Thermal insulating products for building applications — Determination of thickness

© IS0 2018 - All rights reserved 1
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k factor related to the number of test results available

Rp declared thermal resistance, m2-K/W

R; one test result of thermal resistance, m2-K/W

Rop/90 90 % fractile with a confidence level of 90 % for the thermal resistance, m2-K/W
Pa apparent density, kg/m3

r thickness recovery ratio, %

L declared class or level for length tolerances

T declared class or level for thickness tolerances

W declared class or level for width tolerances

4.2 Abbreviated terms

SWM sheep wool mat

SWB sheep wool board

ITT initial type test

FPC factory production control

5 Requirements

5.1 General

Product properties shall be determined in accordance with Clause 6.

The test methods to be used for determination of each property are given in Table 4, which also shows
the required test specimen dimensions and the minimum number of test specimens required to give
one test result.

One test result for a product property is the average of the measured values on the number of test
specimens given in Table 4.

NOTE For FPC, see Annex B,

5.2 Material properties

5.2.1 Thermal resistance and thermal conductivity

For thermal conductivity testing, the specimen shall be conditioned according to the following:
(80 £ 2) °C to constant mass.

Thermal resistance and thermal conductivity shall be based upon measurements carried out in
accordance with 1SO 8302 or ISO 8301 for thick products.

The thermal resistance and thermal conductivity shall be determined in accordance with the
procedures given in Annex A and declared by the manufacturer according to the following.

— The reference mean temperature shall be 10 °C and/or 23 °C.

— The measured values shall be expressed with three significant figures.

© IS0 2018 - All rights reserved 3
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— For products of uniform thickness, the thermal resistance, Rp, shall always be declared. The thermal
conductivity, Ap, shall be declared where possible. Where appropriate, for products of non-uniform
thickness (i.e. for sloped and tapered products), only the thermal conductivity, Ap, shall be declared.

— The declared thermal resistance, Rp, and the declared thermal conductivity, Ap, shall be given as
limit values representing atleast 90 % of the production, determined with a confidence level of 90 %.

— The value of the thermal conductivity, Ap 90,90, shall be rounded up to the nearest 0,001 W/(m-K)
and declared as Ap in levels with steps of 0,001 W/(m-K).

— The declared thermal resistance, Rp, shall be calculated from the nominal thickness, dy, and the
corresponding thermal conductivity, Agg/90-

— The value of the thermal resistance, Rgg/90(when calculated from the nominal thickness, dy, and the
corresponding thermal conductivity, Apgo/90), shall be rounded down to the nearest 0,05 m2-K/W
and declared as Rp in levels with steps of 0,05 m2-K/W.

— The value of Rgg/90, for those products for which only the thermal resistance is measured directly,
shall be rounded down to the nearest 0,05 m4-K/W and declared as Rp in levels with steps of
0,05 m2-K/W.

Examples of the determination of declared values of thermal resistance, Rp, and thermal conductivity,
Ap, are given in Annex A.

Examples of the determination of declared values of thermal conductivity in relation to moisture
content A are given in Annex C.

5.2.2 Length and width

The length, I, and width, b, shall be determined in accordance with ISO 29465. No test result shall
deviate from the nominal values by more than the tolerances given in Table 1 and Table 2.

Table 1 — Products for length tolerances

Product Tolerances
mm
SWM +5o0rzx0,4 %3
SWB +3or+0,49%a
a Whichever gives the greatest numerical tolerance.

Table 2 — Products for width tolerances

Product Tolerances
mm
SWM + 2 or+0,4 %3
SWB + 2 or 0,4 %a
4 Whichever gives the greatest numerical tolerance,

5.2.3 Thickness

The thickness, d, shall be determined in accordance with ISO 29466, under a pressure of 50 Pa. No test
result shall deviate from the nominal thickness, dy, by more than the tolerances given in Table 3.

1 © ISO 2018 - All rights reserved
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Table 3 — Products for thickness tolerances

Product Tolerances
mm
SWM +5
0
SWB +3
-2

5.2.4 Reaction to fire

The reaction to fire characteristics of the product as placed on the market shall be measured according
to ISO 11925-2.

5.2.5 Moisture content

Moisture content, H, shall be determined in accordance with [SO 12570 (80 + 2 °C). No test result shall
exceed a mass fraction of 30 %.

5.3 Specific requirements

5.3.1 Apparent density

Apparent density, pa,, is a useful identification parameter. Apparent density of mat and board shall be
determined in accordance with SO 29470. No mean value of a product shall deviate by more than £15 %
from the declared value given in the manufacturer’s literature.

5.3.2 Sound absorption

Sound absorption coefficient shall be determined in accordance with 1ISO 354. The sound absorption
characteristics shall be calculated in accordance with ISO 11654 using the values for the practical
sound absorption coefficient, ap, at the frequencies 125 Hz, 250 Hz, 500 Hz, 1 000 Hz, 2 000 Hz and
4 000 Hz and the single number value for the weighted sound absorption coefficient, ay. ap and ay, shall
be rounded to the nearest 0,05 (ap larger than 1 shall be expressed as @p = 1) and declared in levels
with steps of 0,05.

The weighted sound absorption coefficient, ay, shall be declared. No result of ay, shall be lower than the
declared level.

5.3.3 Formaldehyde release

The formaldehyde release amount shall be measured and declared according to ISO 12460-1. The
formaldehyde release shall be declared.

5.3.4 Thickness recovery ratio

Determine the thickness recovery ratio in accordance with Annex D. The thickness recovery ratio of the
mat shall not be less than 100 %.

NOTE For the mat, the buyer needs the thickness recovery ratio data to ensure the thermal performance in
the application.

© IS0 2018 - All rights reserved 5
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6 Test methods

6.1 Sampling

Test specimens shall be taken from the same sample with a total area not less than 1 m2 and sufficient
to cover the needed tests. The shorter side of the sample shall not be less than 300 mm or full size of the
product, whichever is the smaller.

6.2 Conditioning

Condition the test specimen at (23 = 2) °C and (50 = 10) % relative humidity or (27 * 5) °C and
(65 = 10) % relative humidity for 6 h.

For thermal conductivity testing, the conditioning shall be according to 5.2.1.

6.3 Procedure

6.3.1 General

Table 4 gives the dimensions of the test specimens, the minimum number of measurements required to
get one test result and any specific conditions which are necessary.

The test may be performed on the unfaced product, if the facing is known to have no relevance to the
test result.

Table 4 — Test methods, test specimens and specific conditions

Sub- Test method Test Minimum Specific Material re-
clause specimen number of | conditions | quirements
length and | specimens
width for one test
(mm) result
No. Title
2.2.1 |Thermal resistance and ISO 8301 Required in 3 (80 2)°Cto Declared
thermal conductivity or [SO 8301 or constant mass
[SO 8302 [SO 8302
5.2.2 |Length and width ISO 29465 Full-size 3 — Table 1 and
Table 2
5.2.3 |Thickness ISO 29466 Full size 3 Method in Table 3

Annex B; pres-
sure at 50 Pa

5.2.4 |Reaction to fire SO 11925-2 250 x 90 6 — Declared
5.2.5 |Moisture content 1SO 12570 200 = 200 3 (B0+2)°Cto 30 %
constant mass| maximum
5.3.1 |Apparentdensity 1SO 29470 Full size 3 (23+2)°C Declared
and (50 £5) %
RH to
constant mass
5.3.2 |Sound absorption [SO 354 10 m? 3 — Declared in
minimum steps of 0,05
5.3.3 |Formaldehyde release [SO 12460-1 | Required in 3 — Declared
ISO 12460-1
5.3.4 |Thickness recovery Annex D Full size 3 — 100 %
ratio recovery

6 © ISO 2018 - All rights reserved
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6.3.2 Thermal resistance and thermal conductivity

For thermal conductivity testing, the specimen shall be conditioned according to: (80 £ 2) °C to
constant mass.

Thermal resistance and thermal conductivity shall be determined in accordance with ISO 8301 or
[SO 8302 for thick products and under the following conditions:

— at a mean temperature of (10 + 0,30) °C or at a mean temperature of (23 = 0,30) °C.

Thermal resistance and thermal conductivity can also be measured at other mean temperatures,
providing that the accuracy of the relationship between temperature and thermal properties is
well documented.

Thermal resistance and thermal conductivity shall be determined directly at measured thickness. In
the event that this is not possible, they shall be determined by measurements on other thicknesses of
the product providing that

— the product is of similar chemical and physical characteristics and is produced on the same
production unit, and;

— itcan be demonstrated that the thermal conductivity, A, does not vary more than 2 % over the range
of thicknesses where the calculation is applied.

When measured thickness is used for testing of thermal resistance and thermal conductivity, the test
thickness shall be the smallest of the measured points on the test specimen (and not the mean) as far as
possible to avoid any air gaps during testing.

Examples of the determination of declared values of thermal conductivity in relation to moisture
content A are given in Annex C.

7 Designation code

A designation code for the product shall be given by the manufacturer. The following shall be included
except when there is no requirement for a property described in 5.3:

— the sheep wool mat and sheep wool board abbreviated term, SWM and SWB;
— areference to this document, i.e. ISO 17749;

— the thickness, dy;

— the width and length, b and [;

— the thermal resistance and/or thermal conductivity, Ap and/or Rp.

The designation code for an SWM product is illustrated by the following example.
EXAMPLE SWM — IS0 17749 — dn90 - b395 - 18500, Ap 0,042 W/(m-K), Rp 2,15 m2:K/W

NOTE The characteristics determined in 5.2 are not included in the designation code if a limit value
(threshold value) is given for the product.

8 Product conformity

8.1 General

The manufacturer shall be responsible for the conformity of their product with the requirements of
this document.

© IS0 2018 - All rights reserved 7
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The manufacturer or their authorized representative shall make available, in response to a request, a
certificate or declaration of conformity as appropriate. Annex E contains information on evaluation of
product conformity.

8.2 Initial type testing

All characteristics defined in Clause 5, if declared, shall be subject to initial type testing in accordance
with Annex B.

8.3 Factory production control

The minimum frequencies of tests in the factory production control shall be in accordance with Annex B.
When indirect testing is used, the correlation to direct testing shall be established in accordance with

[SO 12576-1.

9 Marking and labelling

Products which refer to this document shall be marked clearly on the product, label or packaging, with
the following information:

— product name or other identifying characteristic;
— name or identifying mark and address of the manufacturer or their authorized representative;
— shift or time of production or traceability code;

— reaction to fire performance of the product as placed on the market in accordance with the
test methods specified in 5.2.4 and any additionally required national or regional test and
classification methods;

— declared thermal resistance (Rp);
— declared thermal conductivity (Ap);

— nominal thickness (dy);

— designation code as given in Clause 7;

— nominal length;

— nominal width;

— type of facing, if any;

— number of pieces and area in the package, as appropriate;

— that the products shall be protected from rain during storage.

8 © ISO 2018 - All rights reserved
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Annex A
(normative)

Determination of the declared values of thermal resistance and
thermal conductivity

A.1 General

It is the responsibility of the manufacturer to determine the declared values of thermal resistance and
thermal conductivity. The manufacturer shall demonstrate conformity of the product to its declared
values. The declared values of thermal resistance and thermal conductivity of a product shall be the
expected values of these properties during an economically-reasonable working life under normal
conditions, assessed through measured data from properly conditioned specimens.

A.2 Inputdata

In order to calculate the declared values, the manufacturer shall have at least 10 test results for thermal
resistance or thermal conductivity, obtained from internal or external direct measurements. These
measurements shall be carried out at regular intervals, spread over a period of the last 12 months.
If fewer than 10 test results are available, that period may be extended until 10 results are obtained,
but in a maximum period of three years, within which the product and production conditions have not
changed significantly.

For new products, the 10 thermal resistance or thermal conductivity test results shall be obtained
spread over a minimum period of 10 days.

The declared values shall be calculated according to the method given in A.3 and shall be recalculated
at intervals not exceeding three months of production.

A.3 Declared values

The derivation of the declared values, Rp and Ap, from the calculated values, Rgp/90 and Agg/90, shall use
the rules given in 5.2.1 which include the rounding conditions.

A.3.1 Case where both thermal resistance and thermal conductivity are declared

The declared values, Rp and Ap, shall be derived from the calculated values, R9g/90 and A9g/90, which are
determined using Formula (A.1), Formula (A.2) and Formula (A.3).

A90/90 = Amean + K X S), (A.1)

n

Z(?"i _}"mean }2

55 =\[= — (A.2)

R9o0/90 = dn/Ag0/90 (A.3)

Values for k shall be taken from Table A.1.

© IS0 2018 - All rights reserved 9
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A.3.2 Case where only thermal resistance is declared

The declared value, Rp, shall be derived from the calculated value, Rgg/90, which is determined using
Formula (A.4) and Formula (A.5).

R90/90 = Rmean — k % SR

=’

Values for k shall be taken from Table A.1.

(A.4)

(A.5)

Table A.1 — Values for k for a one-sided 90 % tolerance interval with a confidence level of 90 %

10

Number of test results ka
10 2,07
11 2,01
12 1,97
13 1,93
14 1,90
15 1,87
16 1,84
17 1,82
18 1,80
19 1,78
20 1,77
22 1,74
24 1,71
25 1,70
30 1,66
35 1,62
40 1,60
45 1,58
50 1,56
100 1,47

300 1,39
500 1,36
2000 1,32

a  For other wvalues of test results, use [SO 12491 or linear

interpolation.

© IS0 2018 - All rights reserved
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Table B.1 — Minimum product testing frequencies

Subclause Minimum testing frequenciesa
No. Title Direct testing Indirect test Testing
method frequency
5.2.1 Thermal resistance and thermal 1 per 3 months and Apparent lper2h
conductivity indirect testing density
5.2.2 Length and width 1per2h — —b
5.2.3 Thickness lper2h - —b
5.2.4 Reaction to fire [SO 11925-2, 1 per Manufacturer’s | 1 perday
week; EN 13823, 1 per method
2 years and indirect
testing
5.2.5 Moisture content 1 per week and Manufacturer’'s | 1 perday
indirect testing method
5.3.1 Apparent density Once per production — —b
batch
5.3.2 Sound absorption 1 per 5 years Apparent lper2h
density and
thickness
5.3.3 Thickness recovery ratio 1 per 3 months Manufacturer’s | 1 per batch
method
a The minimum testing frequencies, expressed in test results, shall be understood as the minimum for each production
unit/line under stable conditions. In addition to the testing frequencies given above, testing of the relevant properties
of the product shall be repeated when changes or modifications are made that are likely to affect the conformity of the
product.
For mechanical properties, the testing frequencies given are independent of the change of the product. In addition, the
manufacturer shall establish rules for process adjustments related to these properties when changing the product.
b Frequencies are not given, as test methods are not available.

© ISO 2018 - All rights reserved

11




BS ISO 17749:2018
[ISO17749:2018

Annex C
(normative)

Determination of the thermal conductivity in relation to
moisture content

The thermal conductivity corresponding to a conditioning atmosphere of (23 + 2) °C and (50 £ 5) %
relative humidity shall be calculated using Formula (C.1):

A= ﬂgg}dry x |1+ a(uz350)] (C.1)
where
A23,dry is the thermal conductivity measured in accordance with ISO 8301 or ISO 8302 after
conditioning at a dry reference state |ISO 12570(80 = 2 °C)|;
U23,50 is the moisture content of the specimen measured in accordance [SO 12571;
a is a coefficient obtained by regression.

The coefficient a shall be determined using the measurements of A made in accordance with ISO 8301
or ISO 8302 under the following procedure for conditioned test specimens:

— inthe dry reference state [ISO 12570(80 = 2 °C)];

— at(23 £2)°Cand (50 £ 5) % relative humidity;
— under another set of conditions, preferably (23 + 2) °C and (80 £ 5) % relative humidity:.
For the determination of a, at least five specimens shall be taken from different runs.

NOTE The coefficient @ can be represented on a graph, as shown in Figure C.1.

During measurement of A, precautions shall be taken to avoid moisture absorption by the specimen. It
is acceptable, for instance, to put the test specimen into a thin plastic bag.

The relative change in weight of the specimen, before and after measurement of A, shall not exceed
0,1 %, when weighed with an accuracy of 0,5 g.

The determination of a and u33 50 shall be made only once, except in the case where noticeable change
of product properties occurs.

Thermal properties shall be measured directly at the nominal thickness of the test specimen. In the
event that this is not possible they shall be determined by measurements on other thicknesses of the
material providing that:

— the material is of similar chemical and physical characteristics and is produced on the same
production line;

— and it can be demonstrated that A does not vary more than 2 % over the range of thicknesses where
the calculation is applied.

12 © ISO 2018 - All rights reserved
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0 | 1 | | -
0 0,01 0,02 0,03 0,04
X
Key
X moisture content (kg/kg)
Y ' 1
’1231 dry

Figure C.1 — Example of a graphic representation of “a”
(a=0,0362/0,0348 -1 = 0,04 in this example)

© IS0 2018 - All rights reserved 13
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Annex D
(normative)

Thickness-recovery ratio test method

D.1 General

For the mat, sometimes the buyer needs the thickness recovery ratio data to make sure the thermal
performance in application.

D.2 Test procedure

Open the package of sheep wool mat.

Put the full-sized mat on a flat plate and measure the thickness after at least 48 h and before 72 h. In
case of dispute, the testing shall be performed at (23 + 2) °C and (50 + 5) % relative humidity.

Measure the thickness (t1) of the full-sized mat in accordance with ISO 29466.

D.3 Calculation

Calculate the thickness recovery ratio (r) using Formula (D.1):

t
' = —1 (D'l)
dpy
where
t1 is the thickness of the mat 48 h after opening package, expressed in millimetres;
dn Is the nominal thickness of the mat, expressed in millimetres.
D.4 Report

The test report shall include the following information:
a) areference to this document, i.e. ISO 17749:2018;
b) the product identification:
1) product designation code, factory, manufacturer or supplier;
2) packaging;
3) form in which the product arrived at the laboratory;
4) other information as appropriate;
c) the test procedure:
1) pre-test history and sampling (name of person taking the samples and sampling site);
2) conditioning;

3) deviations from ISO 29466, if any;

11 © ISO 2018 - All rights reserved
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4) conditioning and testing conditions in tropical countries, if applicable;
5) date of test;

6) general information relating to the test including the pressure;

7) any occurrences that can have affected the results;

NOTE It is expected that information about the apparatus and identity of the technician be available in
the laboratory, but it is not necessary that it be recorded in the report.

d) the result.

© IS0 2018 - All rights reserved 15
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Annex E
(informative)

Evaluation of conformity

The evaluation of conformity should be carried out in accordance with the most appropriate system in
ISO 12576-1 and should be based on initial type testing (I'TT) and factory production control (FPC) by
the manufacturer, including product assessment and tests on samples taken at the factory.

Grouping products is possible if a valid demonstration of the relation between products is given.

16 © ISO 2018 - All rights reserved
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