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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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ISO 24260:2022(E)

Thermal insulation products — Hemp fiber mat and board
— Specification

1 Scope

This document specifies requirements for factory-made products of hemp fibre, which are used for the

ther

natu
The |

This
pack

Fal hemp fibre, with or without the other natural fibre and the balance being polyme
products are delivered as a mat or board with or without facings.

(% (by mass)
ric material.

document describes product characteristics and testing methods, miarking, labelling and

nging.

Pro

composite panels. The performance of systems incorporating these prgducts is not covered.

The
This
resp
2

The
cons
undg

ISO 3

ISO §
— H{

ISO 4
— Gl

ISO 9
ISO 1

ISO 1
Part

q

cts covered in this document are also used in prefabricated thermal insulation

se of moth proof agent residues is outside the scope of this document.

document does not address the health and safety aspects associated with its u
bnsibility of the user of this document to establish apprepriate health and safety pract

Normative references

following documents are referred to in théZtext in such a way that some or all of t
[itutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the'teferenced document (including any amendme

54, Acoustics — Measurement of;sound absorption in a reverberation room

301, Thermal insulation — Determination of steady-state thermal resistance and relate
bat flow meter apparatus

302, Thermal insulation.— Determination of steady-state thermal resistance and relate
arded hot plate apparatus

229, Thermal insillation — Vocabulary
1654, Acoustics — Sound absorbers for use in buildings — Rating of sound absorption

19252 Reaction to fire tests — Ignitability of products subjected to direct impingemen
D: Single-flame source test

ystems and

ce. It is the
ces.

neir content
applies. For
hts) applies.

d properties

d properties

t of flame —

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

syste

ms — 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 29470, Thermal insulating products for building applications — Determination of the apparent density
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and definitions

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

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

31
production

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

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

line

equipment {

Note 1 to ejf
considered s¢

3.2
production|
equipment {

Note 1 to ent
one factory a

3.3

hemp fibre
HFM

soft matted
without the

3.4
hemp fibre
HFB

plate type p
mass) matef

hat produces products in a continuous process

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

unit
hat produces products in a discontinuous process

'y: For initial type test (ITT) and factory production control (FPC), units using the same proc
re considered together [as one production line (3.1)].

mat

material made from natural hemp fibre as the-main (>50 % by mass) material wi
other natural fibre and the balance being polymeric material.

board

Foducts with certain degree of rigidity made from natural hemp fibre as the main (>50
ial with or without the other natural fibre and the balance being polymeric material.

ne is

PSS in

th or

%% by

4 Symbaols, units and abbreviated terms

4.1 Symbols and units

b width, mm

d thickness mm

I lgngth, mm

dy nominal thickness of the product, mm

A thermal conductivity, W/(m-K)

Ap declared thermal conductivity, W/(m-K)

A Specimen’s one test result of thermal conductivity, W/(m-K)
A90/90 90 % fractile with a confidence level of 90 % for the thermal conductivity, W/(m-K)
Amean Specimens’ mean thermal conductivity, W/(m-K)

H moisture content, %

2

© IS0 2022 - All rights reserved
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k factor related to the number of test results available
Ry declared thermal resistance, m2-K/W
R specimen’s one test result of thermal resistance, m2-K/W

mean thermal resistance, m2-K/W

Rgo/90 90 % fractile with a confidence level of 90 % for the thermal resistance, m?-K/W

Pa apparent density, kg/m3

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 and symbols used in designations

HFM| hemp fibre mat
HFB| hemp fibre 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 ferdetermination of each property are given in Table 4, whiclh also shows
the rlequired test specimen dimensions and the minimum number of test specimens reqyired to give
one flest result.

One fest result for alproduct property is the average of the measured values on the nuinber of test
specjmens given jin‘Table 4.

NOTH ForARC, see Annex B.

5.2 | Material properties

5.2.1 Thermal resistance and thermal conductivity

For thermal conductivity testing, the specimen shall be conditioned at (23 + 2) °C and (50 * 5) %
relative humidity to constant mass.

Thermal resistance and thermal conductivity shall be based upon measurements carried out in
accordance with ISO 8301 or ISO 8302 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 either 10 °C or 23 °C, or both.

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

©1S0 2022 - All rights reserved 3
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— For products of uniform thickness, the thermal resistance, R, shall always be declared. The thermal
conductivity, A, shall be declared where possible. Where appropriate, for products of non-uniform
thickness (i.e. for sloped and tapered products), only the thermal conductivity, A, shall be declared.

— The declared thermal resistance, R}, and the declared thermal conductivity, A, 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, A, 9 /9¢, shall be rounded up to the nearest 0,001 W/(m-K)
and declared as A in levels with steps of 0,001 W/(m-K).

— The dec

lared thermal resistance PU shall be calculated from the nominal thickness HW an

d the

corresppnding thermal conductivity, Aggq,.

— The valjie of the thermal resistance, Ry 9, (When calculated from the nominal thickness;dy, and the
corresppnding thermal conductivity, A 9%/90), shall be rounded down to the nearesf 0,05 m?

and dec]ared as Ry, in levels with steps of

— The val
shall b
0,05 m?

Determinat
accordance

Determinati
accordance

05 mZK/W.

ie of Ry 9¢, for those products for which only the thermal resistance.is ‘heasured dir
rounded down to the nearest 0,05 m2-K/W and declared as Rg.iw’'levels with ste
K/W.

on of declared values of thermal resistance, R, and thermal conductivity, Ap, shall
within Annex A.

on of declared values of thermal conductivity in relation to moisture content shall
with Annex C.

5.2.2 Length and width

The length,
deviate fron

|, and width, b, shall be determined in-accordance with ISO 29465. No test result
1 the nominal values by more than the telerances given in Table 1 and Table 2.

Table 1 — Products for length tolerances

Tolerances
Product
mm
HFM +5 or 0,4 %2
HFB +3 or 20,4 %2
a2 Whichevefigives the greatest numerical tolerance.

Table 2 — Products for width tolerances

K/W

pctly,
ps of

be in

be in

shall

Tolerances
Product
mm
HFM +2 or 0,4 %2
HFB +2 or 0,4 %2
a2 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.

© IS0 2022 - All rights reserved
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5.2.4 Service Temperature

Hemp fibre mat (HFB) and hemp fibre board (HFB) thermal insulation shall not be used on a substrate

outsi

de a continuous service temperature of =60 °C to +80 °C.

Table 3 — Products for thickness tolerances

5.2.5

The 1
to IS

5.2.6

Mois|
exce

5.3

5.3.1

App4
detel
from|

5.3.2

Soun
char
soun|
400

berd
step

The ¥

Tolerances
Product
mm

+5

HFM
0

+3
HFB

-2

Reaction to fire

eaction to fire characteristics of the product as placed on the market shall be measurg
D 11925-2.

Moisture content

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

Specific requirements

Apparent density

rent density, p,, is a useful identification parameter. Apparent density of mat and bo
'mined in accordance with ISO 29470’ No mean value of a product shall deviate by morg
the declared value given in the manufacture’s literature.

Sound absorption

d absorption coefficient shall be determined in accordance with ISO 354. The sound

hcteristics shall beZcalculated in accordance with ISO 11654 using the values for t

d absorption coefficient, ap, at the frequencies 125 Hz, 250 Hz, 500 Hz, 1 000 Hz, 2

) Hz and the single number value for the weighted sound absorption coefficient, a,,. a
unded to the-nearest 0,05 («, larger than 1 shall be expressed as a, = 1) and declared i
of 0,05

veighted sound absorption coefficient, a,, shall be declared. No result of «,, shall be loy

d according

result shall

ard shall be
than 15 %

absorption
he practical
000 Hz and
and o, shall
h levels with

ver than the

declad

red level.

5.3.3 Formaldehyde release

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

form

©ISO

aldehyde release shall be declared.
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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 m? 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

5)%
For thermal|conductivity testing, the conditioning shall be according to 5.2.1.
6.3 Procedure
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 majy be performed on the faced product, if the facing is known to have no relevance to th¢ test
result.
Table 4 — Test methods, test specimens.and specific conditions
Sub-clause ! | Minimum
Test speci-
number of coe .
menlength . Specific con- | Material re-
i Testmethod and'width | SPecimens ditions uirements
No. Title for one test q
(mm)
result
5.21 |Thermal resistance and ISO 8301 or |Requiredin 3 (23+2)°C Declaredl
thermal conductivity 1S08302 IS0 8301 or and
1SO 8302 (50 £ 5) %
relative hu-
midity to con-
stant mass.
5.2.2 |Lenpgth and width IS0 29465 Full-size 3 - Table 1 apd
Table 2
5.2.3 |Thigkness ISO 29466 Full size 3 Method in Table 3
Annex B;
pressure at
50 Pa
5.2.4 Reactiomtofire 1S6-11925-2 250=x90 6 = Dectared
EN 13823 1500 3 - Declared
x1 000
1500 x 495
5.2.5 |Moisture content IS0 12570 200 = 200 3 (80x2)°C | 30 % maximum
to constant
mass
5.3.1 |Apparent density ISO 29470 Full size 3 (23£2)°C Declared
and
(50 +5) %
relative hu-
midity to con-
stant mass
6 © IS0 2022 - All rights reserved
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Table 4 (continued)
Sub-clause . | Minimum
Test speci- number of
men length . Specific con- | Material re-
No. Title Testmethod and width fsol;e(;:llll(:l::sst ditions quirements
(mm) result
5.3.2 |Sound absorption ISO 354 10 m?2 mini- 3 - Declared in
mum steps of 0,05
5.3.3 |Formaldehyde release [SO 12460-1 |Required in 3 - Declared
[SO 12460-1
6.3.1 Thermal resistance and thermal conductivity

For thermal conductivity testing, the specimen shall be conditioned (23 + 2) °C and (50 + §
hum

Therjmal resistance and thermal conductivity shall be determined in accardance with
[SO §302 for thick products and under the following conditions:

dity to constant mass.

3t a mean temperature of (10 = 0,30) °C or at a mean temperaturé.of (23 £ 0,30) °C.

Thermal resistance and thermal conductivity can also besngasured at other mean te

well documented.

thicknesses of the product providing that

roduction unit, and

) % relative

SO 8301 or

mperatures,

providing that the accuracy of the relationship betweet/témperature and thermal pgroperties is

Thermal resistance and thermal conductivity shalldbe determined directly at measuregd thickness.
In the event that this is not possible, they shall be determined by measurements on other

the product is of similar chemical andyphysical characteristics and is produced qn the same

it can be demonstrated that the thermal conductivity, A, does not vary more than 2 % ovier the range

fthicknesses where the calculation is applied.

Wheh measured thickness is_tsed for testing of thermal resistance and thermal conductiyity, the test
thickness shall be the smallest/of the measured points on the test specimen (and not the mean) as far as

poss

Detefmination of declared values of thermal conductivity in relation to moisture content
accoydance with Aniwex C.

7

A designation code for the product shall be given by the manufacturer. The following shall

ble to avoid any air-gabs during testing.

Designation code

1 shall be in

be included

except when there 1s no requirement ior a property described In 5.3:

the hemp fibre mat and hemp fibre board abbreviated term, HFM and HFB;
this document number, i.e. ISO 24260:2022;

thickness, d;

width and length, b and /;

thermal resistance and/or thermal conductivity, A, and/or Ry,.

The designation code for an HFM product is illustrated by the following example:

EXAMPLE

HFM — IS0 24260 — dy90 — b395 —110600, A, 0,044 W/(m-K), R, 2,05 (m2-K/W)

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=fa7be28f3ffda8b3c15d1002a7bdf6d3

ISO 24260

NOTE

:2022(E)

(threshold value) is given for the product.

8 Produ

ct conformity

8.1 General

The characteristics determined in 5.2 are not included in the designation code if a limit value

The manufacturer shall be responsible that the product conforms the requirements of this document.
The evaluation of conformity shall be carried out in accordance with ISO 12576-1 System 3 and shall
be based on initial type testing (ITT), factory production control (FPC) by the manufacturer, including

product ass

Conformity

classes) shalll be demonstrated by choosing the required system from ISO 12576-1 and jriclud

following:

ITT;

FPC by
demonsg

The manufd

certificate or declaration of conformity as appropriate.

8.2 Initia

All characte|
Annex B.

pssment, and tests on samples taken at the ractory.

pf the product with the requirements of this document and with the stated values((incly

the manufacturer, including product assessment. Grouping produets is possible if a
tration of the relation between products is given.

cturer or its authorized representative shall make available, in response to a requg

1 type testing (ITT)

ristics defined in 5.2 and those in 5.3, if declared; shall be subject to ITT in accordance

8.3 Fact

The minim
is used, the

9 Markij

Products co
on the packj

— product
name o

shift or

]

ry production control (FPC)

m frequencies of tests in the FPGshall be in accordance with Annex B. When indirect te
Correlation to direct testing shall'be established in accordance with ISO 12576-1.

hg and labelling

hforming to this décument shall be marked clearly, either on the product or on the lalj
ging, with the following information:

name or othéridentifying characteristic;
identifyring mark and address of the manufacturer or its authorized representative;

time of production or traceable code;

1ding
b the

valid

pst, a

with

sting

el or

reaction to fire performance of the product as placed on the market in accordance with the test

methods specified in 5.2.4 and 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;

© IS0 2022 - All rights res

erved
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— type of facing, if any;
— number of pieces and area in the package, as appropriate;

— the products shall be protected from rain during storage.

© IS0 2022 - All rights reserved 9
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Annex A
(normative)

Determination of the declared values of thermal resistance and

thermal conductivity

A.1 Gene

It is the resy
thermal co
values of t
properties d
measured d
humidity to

A.2 Inpu

In order to @
resistance (
measureme
If fewer tha
but in a may
changed sig

For new pr
spread over

The declare
atintervals

ral

onsibility of the manufacturer to determine the declared values of thermal resistancg
uctivity and to demonstrate conformity of the product to its declared values:The dec

}I:Ermal resistance and thermal conductivity of a product are the expected values of {

uring an economically reasonable working life under normal conditions, assessed thr
ata from the specimens, which are conditioned in (23 = 2) °C and)(50 * 5) % rell
constant weight.

L data

alculate the declared values, the manufacturer shall have at least 10 test results for the
r thermal conductivity, obtained from internal or*external direct measurements. T
hts shall be carried out at regular intervals, spréad over a period of the last 12 m

imum period of three years, within which, the'product and production conditions havj
hificantly.

pducts, the 10 thermal resistance orn thermal conductivity test results shall be obtg
a minimum period of 10 days.

 values shall be calculated according to the method given in A.3 and shall be recalcu
not exceeding three month$:ef production.

A.3 Declared values

A.3.1 Gen

The derivat
the rules giy

A.3.2 Cas

eral

on of the-detlared values, Ry, and Ay, from the calculated values, Ry /99 and Aqg 9, sha
en in 5.2:¥ which include the rounding conditions.

e where both thermal resistance and thermal conductivity are declared

0
h 10 test results are available, that period may be extended until 10 results are obtalinned,

b and
ared
hese
ough
ative

rmal
hese
ths.

e not

lined

lated

l use

The declared values, Ry and Ay, shall be derived from the calculated values, Rq /99 and Aq 9, which are

determined

using Formula (A.1), Formula (A.2) and Formula (A.3).

A90/90 = Amean +kx SA

n
i=1

Sl_

(2'1 _)’mean )2

10

n-1

(A1)

(A.2)

© IS0 2022 - All rights reserved
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Rg0/90 = dn/Ago/90 (A3)
Values for k shall be taken from Table A.1.

A.3.3 Case where only thermal resistance is declared

The declared value, Ry, shall be derived from the calculated value, Ry(/9o, Which is determined using

Formula (A.4) and Formula (A.5).

R90/90 = Rimean = K * Sg (A-4)
n
Z(Ri _Rmean )2
$r == (A.5)
n-1
Valugs for k shall be taken from Table A.1.
Table A.1 — Values for k for a one-sided 90 % tolerance intervakwith a confidence leyel of 90 %
Number of test results k2

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.

©1S0 2022 - All rights reserved 11
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Annex B
(normative)

Factory production control (FPC)

Table B.1 — Minimum product testing frequencies

Subclause Minimum testing frequencies?
No. Title Direct testing Indirect test meth- Testing
od frequency
5.21 Thermal resistance and 1 per 3 months and Apparent densit 1perdh
thermal conductivity indirect testing bp Y P
5.2.2 Length and width 1per2h — _b
5.2.3 Thickness 1per2h — _b
[SO 11925-2, 1 per
. . week; EN 13823,1 per Manufacturer’s
524 Reaction to fire 2 years and indirect method 1 per day
testing
5.2.5 Moisture content 1 per week a-nd indirect Manufacturer’s 1 per day
testing method
5.3.1 . Once per production b
Apparent density bateh — _
5.3.2 . Apparent density and .
Sound absorption 1 per 5 years thickness lperZh

a2 The minijnum testing frequencies, expressed in test xésults, shall be understood as the minimum for each prodyction
unit/line und¢r stable conditions. In addition to the testing frequencies given above, testing of the relevant properties pfthe
product shall pe repeated when changes or modificatiois are made that are likely to affect the conformity of the prodjict.

For mechanicpl properties, the testing frequengies-given are independent of the change of the product. In additiof, the
manufacturer|shall establish rules for process.adjustments related to these properties when changing the product.

b Frequencfes are not given, as test methods are not available.
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