INTERNATIONAL ISO
STANDARD 17749

First edition
2018-05

Thermal insulation produects —Sheep
wool mat and board — Specificdtion

Produits d'isolation thermique — Paineaux et tapis en lajne de
mouton — Spécifications

Reference number
1SO 17749:2018(E)

©1S0 2018



https://standardsiso.com/api/?name=450216d2997c13c9aa22503498e52e11

ISO 17749:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2018

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=450216d2997c13c9aa22503498e52e11

ISO 17749:2018(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
1 S0P ... 1
2 NOITNATIVE TEECI@INCES .........occccocovoveieiesssse st 1
3 Terms and AefiETIOMIS ... ss st 2
4 Symbols and abbreviated TEIIMIS ... 2
4.1 Symbols ...
4‘.2 Abbl CVidLCd LCTIIIS
5 REQUET@IMIEIITS .........oooci bt T e
5.1 LT3 1 T=) - OSSOSO O o=
5.2 Material PrOPEITIES ..o )
5.2.1  Thermal resistance and thermal conductivity ..
5.2.2  Length and Width ... B s
5.2.3  ThICKNESS. ... oy oo
5.2.4  Reactionto fire....
5.2.5  Moisture content.
5.3 Specific requirements........
5.3.1 Apparent density....
5.3.2  Sound absorption
5.3.3  Formaldehyde release ...yt
5.3.4  ThicKNess reCOVErY Tatio. ...
6 Test methods...........
6.1 Sampling..............
6.2 Conditioning
6.3 PIrOCEAUIE ... e
6.3. 1 GEINETAL ..o e
6.3.2  Thermal resistanéeand thermal conductivity ...
7 DeSIGNAtiON COAE . ..........ccoiia St | 7
Product CONFOTTIIETY ... coniuh it e 7
8.1 General
8.2 [NItIA] £YPE AESEING ..o 8
8.3 Factory pEOAUCTION CONTIOL ... 8
9 MarKking andJabelling ... | 8
Anne¢x A (normative) Determination of the declared values of thermal resistance and
thermal CONAUCEIVIEY ... e 9
Annex B (normative) Factory production control ... e 11
AnnexE (normative) Determination of the thermal conductivity in relation to moisture¢ content 12

Annex D (normative) Thickness-recovery ratio test method ... 14
Annex E (informative) Evaluation of CONFOIMITY ... 16
BIDLEOZTAPIIY . ... 17

© 1S0 2018 - All rights reserved iii


https://standardsiso.com/api/?name=450216d2997c13c9aa22503498e52e11

ISO 17749

:2018(E)

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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Thermal insulation products — Sheep wool mat and board

1

Specification

Scope

This document specifies requirements for factory-made products of sheep wool, which are used for

the

masg) natural sheep wool, with the balance being polymeric material. The products ane ds

thermatimsutationr of buitdings- Thisdocumentapptiesto raterat comtaiTing moTre t

an 50 % (by
blivered as a

mat ¢r board with or without facings.

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

Products covered in this document are also used in prefabricated thermal insulation Jystems and

composite panels; the performance of systems incorporating these products is not covered

The

temperature of the substrate is outside the range of =60 °C to +80~°C.

The

This|document does not address all the health and safety aspects associated with its y
resppnsibility of the user of this document to establish appropriate health and safety pract

2
The

constitutes requirements of this dogument. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO

ISO §

ISO §

IS0 9229, Thermal insulation — Vocabulary

ISO
ISO

sheep wool mat and board thermal insulation is not to be tised when the continy

nise of mothproof agent residues is outside the scope ofithis document.

Normative references

following documents are referred to:in the text in such a way that some or all of t

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

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

ous service

se. It is the
ces.

heir content
applies. For
hts) applies.

301, Thermal insulation — Determination of steady-state thermal resistance and related properties —
Heat|flow meter apparatus

302, Thermal insulation — Determination of steady-state thermal resistance and related properties —
Guarded hot platé-apparatus

flame — Part 2: Single-flame source test

11925-2, Reaction to fire tests — Ignitability of building products subjected to direct impingement of

ISO 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

ISO 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

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

© ISO 2018 - All rights reserved
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IS0 29470, Thermal insulating products for building applications — Determination of the apparent density

3 Terms

and definitions

For the purposes of this document, the terms and definitions given in ISO 9229 and the following apply.

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

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

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

3.1
production|
equipment {

Note 1 to ejf
considered s¢

3.2
production
equipment {

Note 1 to ent
one factory a

3.3

sheep wool
soft mat ma
materials ad

34

sheep wool
board type
material (>}

4 Symbg

4.1 Symbh

b
d

line
hat produces products in a continuous process

try: For initial type test (ITT) and factory production control (FPC), each| production 1
parately.

unit

hat produces products in a discontinuous process

'y: For initial type test (ITT) and factory production control {(PP€), units using the same proc

e considered together (as one production line).

mat
Lerial made from natural sheep wool as the main material (>50 % by mass) with polyT
ded

board
products with a certain degree of rigidity made from natural sheep wool as the
b0 % by mass) with polymeric materials added

)ls and abbreviated terms

ols

width, mm
thickness, mm

length, mm

ne is

PSS in

neric

main

dn

Ab
Ai
290,90

mean

nominal thickness of the product, mm

thermal conductivity, W/(m-K)

declared thermal conductivity, W/(m-K)

one test result of thermal conductivity, W/(m-K)

90 % fractile with a confidence level of 90 % for the thermal conductivity, W/(m-K)
mean thermal conductivity, W/(m-K)

moisture content, %

© ISO 2018 - All rights reserved
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w

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
R90/90 90 % fractile with a confidence level of 90 % for the thermal resistance, m2-K/
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

A 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 {
the 1
one t

One
spec

NOTH

5.2

equired test specimen dimensions and the minimum number of test specimens requ
est result.

Lest result for aCproduct property is the average of the measured values on the nuj
mens given in‘Table 4.

ForARC, see Annex B.

Material properties

est methods to be used fgrdetermination of each property are given in Table 4, which also shows

ired to give

mber of test

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 ISO 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.

© ISO
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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 at least 90 % of the production, determined with a confidence level of 90 %.

— The value of the thermal conductivity, Ap 9¢9/90, 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

corresp,

nding thermal conductivity )\nollnc-

— The valye of the thermal resistance, R9g/90 (when calculated from the nominal thickness, dy;an|

corresp
and dec

— Theval
shall be
0,05 m?

Examples of
Ap, are giver]

Examples o
content A ar

pnding thermal conductivity, Ap 99/90), shall be rounded down to the nearest 0;05'm2
Jared as Rp in levels with steps of 0,05 m2-K/W.

e of Rgg/90, for those products for which only the thermal resistance is measured dir
rounded down to the nearest 0,05 m2-K/W and declared as Rp in levels with ste
LK/ W.

the determination of declared values of thermal resistance, Rpyand thermal conduct
| in Annex A.

f the determination of declared values of thermal conductivity in relation to moi
P given in Annex C.

5.2.2 Lenjgth and width

The length,
deviate fron

I, and width, b, shall be determined in aggordance with 1ISO 29465. No test result
1 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 +50r+0,4 %2
SWB +3or+0,4%a
a Whichever gives the greatest numerical tolerance.

Table 2 — Products for width tolerances

d the
K/W

pctly,
ps of

ivity,

sture

shall

Product Tolerances
mm
SWM +2or+049%a
SWB +2orz+0,4%a
a 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.

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

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

Reaction to fire

The 1

to ISP 11925-2.

5.2.5

Moisfure content, H, shall be determined in accordance with ISO 12570 (80 * 2 °C). No test
exceed a mass fraction of 30 %.

5.3

5.3.1

App4
detel
from|

5.3.2

Soun
char
soun|
400
be rd
with

The ¥
decld

5.3.3
The

eaction to fire characteristics of the product as placed on the market shall be measurg

Moisture content

Specific requirements

Apparent density

rent density, pg, is a useful identification parameter. Apparent density of mat and bo
'mined in accordance with [SO 29470. No mean value of a product shall deviate by morg
the declared value given in the manufacturer’sliterature.

Sound absorption

d absorption coefficient shall be.determined in accordance with ISO 354. The sound
hcteristics shall be calculated in accordance with ISO 11654 using the values for t
d absorption coefficient, ap,1at the frequencies 125 Hz, 250 Hz, 500 Hz, 1 000 Hz, 2
) Hz and the single numbervalue for the weighted sound absorption coefficient, aw. ap
unded to the nearest 0;05(ap larger than 1 shall be expressed as ap = 1) and decla
steps of 0,05.

veighted sound absorption coefficient, ay, shall be declared. No result of ay, shall be loy
red level.

Fornialdehyde release

formaldehyde release amount shall be measured and declared according to ISO 1

form|

d according

result shall

ard shall be
than 15 %

absorption
he practical
000 Hz and
and ayy, shall
red in levels

ver than the

P460-1. The

hldehyde 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

the application.

© ISO

2018 - All rights reserved
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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

11 2PN o clr-acia-ain—a. o a1 ralaticza mraddibir o
Condition the—testspeehrenat{23—+22Cand{50—=30Yh—relatve hridity—ot

(65 + 10) % [relative humidity for 6 h.

(D7 4 C
-7 _—

=6 and

For thermal|conductivity testing, the conditioning shall be according to 5.2.1.
6.3 Proce¢dure

6.3.1 General

Table 4 givep the dimensions of the test specimens, the minimum number of theasurements required to
get one testresult 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 tp 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
5.2.1 |Thprmal resistance and 1S0-8301 Required in 3 (80x2)°Cto Declar¢d
thgrmal conductivity or IS0 8301 or constant mass
[SO 8302 ISO 8302
5.2.2 |Lepgth and width ISO 29465 Full-size 3 — Table 1 gnd
Table
5.2.3 |Thjckness ISO 29466 Full size 3 Method in Table B

Annex B; pres-
sure at 50 Pa

5.2.4 |Repctiomtofire 1SO 11925-2 250 x90 6 — Declarg¢d
5.2.5 |Mdisture content [SO 12570 200 x 200 3 (80x2)°Cto 30 %
constantmass maximi m
5.3.1 |Apparent density ISO 29470 Full size 3 (23+2)°C Declared
and (50 £5) %
RH to
constant mass
5.3.2 |Sound absorption ISO 354 10 m2 3 — Declared in
minimum steps of 0,05
5.3.3 |Formaldehyde release [SO 12460-1 | Required in 3 — Declared
[SO 12460-1
5.3.4 |Thicknessrecoveryratio| AnnexD Full size 3 — 100 %
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 1ISO 8301 or
ISO 8302 for thick products and under the following conditions:

— atamean 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

doc

Ther]
the 6
the p

— 1

Whe
thick
poss

Exan
cont

7 1

A de
exce]

I q

— 1

— 1

ented.

vent that this is not possible, they shall be determined by measurements on_ether th
roduct providing that

roduction unit, and;

f thicknesses where the calculation is applied.

ble to avoid any air gaps during testing.

iples of the determination of declared values ‘of thermal conductivity in relation
ent A are given in Annex C.

Designation code

bignation code for the product shall be given by the manufacturer. The following shall
bt when there is no requirement for a property described in 5.3:

he sheep wool mat and sheep wool board abbreviated term, SWM and SWB;
| reference to this document, i.e. ISO 17749;

he thickness, dy;

he width and\length, b and [;

he thermdl resistance and/or thermal conductivity, Ap and/or Rp.

The 11esignation code for an SWM product is illustrated by the following example.

mal resistance and thermal conductivity shall be determined directly at measured thickness. In

licknesses of

he product is of similar chemical and physical characteristics and is produced dn the same

it can be demonstrated that the thermal conductivity, A, does notary more than 2 % over the range

h measured thickness is used for testing of thermal resistance and thermal conductiyity, the test
ness shall be the smallest of the measured points on the'test specimen (and not the mean) as far as

to moisture

be included

EXAMPLE SWM — IS0 17749 — dn90 - b395 - 18500, Ap 0,042 W/(mK), Rp 2,15 m2-K/W

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

8 Product conformity

8.1

General

a limit value

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

© ISO
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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 Initia

1 type testing

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

with Annex

8.3 Facto

B.

ry production control

The minimujm frequencies of tests in the factory production control shall be in accordance with Anij

When indirg
ISO 12576-1

9 Markij

Products lech refer to this document shall be marked clearly on the product/label or packaging,

the followin|
— product
— name o}
— shiftor

— reactio
method
method

— declare
— declare

— nomina

— designafion code as given in Clause 7;

— nomina
— nomina
— type of

— numben

bct testing is used, the correlation to direct testing shall be established in accordance

hg and labelling

information:
name or other identifying characteristic;

identifying mark and address of the manufacturer or théir authorized representative
time of production or traceability code;

| to fire performance of the product as placed on the market in accordance with thg
s specified in 5.2.4 and any additionally requited national or regional test and classific
S;

l thermal resistance (Rp);
 thermal conductivity (Ap);
thickness (dn);

length;
width;
facing, if any;

of pieees and area in the package, as appropriate;

ex B.
with

with

test
htion

— that the

praducts shall be protected from rain during storage.

© 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 re
thermal conductivity. The manufacturer shall demonstrate conformity of the praduct to
valugs. The declared values of thermal resistance and thermal conductivity,6f a product
experted values of these properties during an economically-reasonable working life uf
condjitions, assessed through measured data from properly conditioned specimens.

A.2 | Input data

der to calculate the declared values, the manufacturer shall‘have at least 10 test resulty
tance or thermal conductivity, obtained from internal.or external direct measuren]
urements shall be carried out at regular intervals; spread over a period of the last|
ver than 10 test results are available, that periodmay be extended until 10 results a

In or]
resis
meas
If fey
buti

chanjged significantly.

n|
few products, the 10 thermal resistanee or thermal conductivity test results shall
id over a minimum period of 10 days.

For
spre

The
at inf

leclared values shall be calculated*according to the method given in A.3 and shall be
ervals not exceeding three months of production.

A.3 | Declared values

The dlerivation of the declared values, Rp and Ap, from the calculated values, Rgp/90 and A9
the rules given in 5.2.Twhich include the rounding conditions.

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

The dleclared values, Rp and Ap, shall be derived from the calculated values, R9o/90 and A9q/4
determined using Formula (A.1), Formula (A.2) and Formula (A.3).

bistance and
its declared
shall be the
ider normal

for thermal
tents. These
12 months.
re obtained,

h a maximum period of three years, within which' the product and production conditigns have not

be obtained

recalculated

90, shall use

red

0, which are

A90/90 = Amean * k x $3

n

2(7\’1 _}\’mean )2

i=1

Sy =
A n-1
R90/90 = dN/290/90

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

© ISO 2018 - All rights reserved

(A1)

(A.2)

(A.3)


https://standardsiso.com/api/?name=450216d2997c13c9aa22503498e52e11

ISO 17749

:2018(E)

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).

R9o/90 =

Rmean - k X SR (A.4)

sp ==L - (A.5)
Values for kfshall be taken from Table A.1.
Table A.1 | Values for k for a one-sided 90 % tolerance interval with a confidence)level of 90 %
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 values of test results, use ISO 12491 or linear
interpolation.

10 © ISO 2018 - All rights reserved
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Factory production control
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Table B.1 — Minimum product testing frequencies

Subclause Minimum testing frequengiesa
No. Title Direct testing Indirect (QY Testing
method frequency
521 Thermal resistance and thermal 1 per 3 months and Apparent lper2h
conductivity indirect testing density
5.2.2 Length and width lper2h — —b
5.2.3 Thickness 1per2h — —b
5.2.4 Reaction to fire ISO 11925-2, 1 per week;| Manufacturer’s || 1 per day
EN 13823, 1 per 2 years method
and indireettesting
$.2.5 Moisture content 1 perweek and Manufacturer’s || 1 per day
indirect testing method
531 Apparent density Once per production — —b
batch
$.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

unit
of th
prod

For 1
mant

b

ict.

Frequencies are notgiven, as test methods are not available.

The minimum testing frequencies, expressed in test results, shall be understood as the minimum for ea|
line under stable conditions. In addition to the testing frequencies given above, testing of the relev{
b product shall be repeated whenichanges or modifications are made that are likely to affect the con

hechanical properties, the“testing frequencies given are independent of the change of the product. In
facturer shall establishurntes for process adjustments related to these properties when changing the pr

ch production
nt properties
ormity of the

addition, the
bduct.

© ISO 2018 - All rights reserved
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Annex C
(normative)

Determination of the thermal conductivity in relation to

where

A23 dry

U23,50
a

The coeffici
or ISO 8302

— inthed
— at(23z
— undera
For the dete
NOTE

During mea

is acceptable

The relativd
0,1 %, when

The determ
of product p

moisture content

x [1+a (uz3,50)]

is the thermal conductivity measured in accordance with ISO@8301 or ISO 8302
conditioning at a dry reference state [ISO 12570 (80 * 2 °C)];
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event that this is not possible they shall be determined by measurements on other thicknesses of the
material providing that:

production line;

the calculation is applied.

12

the material is of similar chemical and physical characteristics and is produced on the same

and it can be demonstrated that A does not vary more than 2 % over the range of thicknesses where
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Figure C.1 — Example of a graphic repreésentation of “a”
(a=0,0362/0,0348 -1 = 0,04 in thisexample)
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