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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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Thermal insulation products for building equipment and
industrial installations — Expanded perlite products —
Specification

1

Scope

This dlocument specifies the requirements for factory-made expanded perlite products which are used
for thprmal insulation of industrial installations and building equipment with an operating
from 3 °Cto ~ 1 000 °C.

The products are manufactured in the form of boards, pipe sections, segments, prefabrica
special ware.

This flocument describes product characteristics and includes proceduses for testing, 4
conformity, marking and labelling.

Products covered by this document are also used in prefabrieated thermal insulation
comppsite panels; the structural performance of systems incofpotrating these products is

This dlocument does not specify the required level or classof a given property required td
by a groduct in order to demonstrate fitness for purposesin a particular application. The le
for a given application can be found in regulations and invitations to tender.

This document is not applicable to:

a)
b)

)

2

products with a declared thermal conductivity greater than 0 072 W/(m-K) at 70 °C;
products intended to be used for the\insulation of the building structure;

the acoustical aspects

1) direct airborne sound insulation, and

2) impactnoise transmission index.

Normative references

The fpllowingtdocuments are referred to in the text in such a way that some or all of
constjtutes.requirements of this document. For dated references, only the edition cited
undatedreferences, the latest edition of the referenced document (including any amendmg

temperature

fed ware and

bvaluation of

systems and
hot covered.

be achieved
Vels required

their content
applies. For
ents) applies.

[SO 1182, Reaction to fire tests for products — Non-combustibility test

[SO 1716, Reaction to fire tests for products — Determination of the heat of combustion (calorific value)

[SO 2477, Shaped insulating refractory products — Determination of permanent change in dimensions on
heating

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

ISO 8497, Thermal insulation — Determination of steady-state thermal transmission properties of thermal
insulation for circular pipes

ISO 8894-1, Refractory materials — Determination of thermal conductivity — Part 1: Hot-wire methods
(cross-array and resistance thermometer)
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IS0 9053, Acoustics — Determination of airflow resistance

IS0 9229, Thermal insulation — Vocabulary

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

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 13787,
Determinatid

Tl ) - | P . £ £ | H . £ P2 T | faarcl o all oy
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n of declared thermal conductivity

N

ISO 21129, Hygrothermal performance of building materials and products — Determinatian” of Wwater-

vapour trans
ISO 29465, T
[SO 29466, T
[SO 29467, T
[SO 29468, T

ISO 29469:2
behaviour

ISO 29470, T

ISO 29472, Tj
under specifi

ISO 29767, T
absorption b)

ISO 5017, De
porosity

ISO 8841, De
[SO 20392, T
ISO 16537, T

ISO 12628,
Determinatia

mission properties — Box method

hermal insulating products for building applications — Determination of length and wig
hermal insulating products for building applications — Determinatioi/of thickness
hermal insulating products for building applications — Determination of squareness
hermal insulating products for building applications — Deteérmination of flatness

D22, Thermal insulating products for building applicdtions — Determination of compr

hermal insulating products for building applications — Determination of the apparent d

hermal insulating products for building applications — Determination of dimensional st
bd temperature and humidity conditions

hermal insulating products for building applications — Determination of short-term
 partial immersion

nse shaped refractory products — Determination of bulk density, apparent porosity an

hse, shaped refractaryproducts — Determination of permeability to gases
hermal-insulating-materials — Determination of compressive creep
hermal insulating products for building applications — Determination of shear behavioy

Thermal insulating products for building equipment and industrial installatio
n of‘'dimensions, squareness and linearity of preformed pipe insulation

Ith

pssion

ensity

1bility

water

l true

1S

ISO 12624, Thermal insulating products for building equipment and industrial installations

Determination of trace quantities of water-soluble chloride, fluoride, silicate, sodium ions and pH

ISO 12629, Thermal insulating products for building equipment and industrial installations

Determination of water vapour transmission properties of preformed pipe insulation

ISO 18099, Thermal insulating products for building equipment and industrial installations

Determination of the coefficient of thermal expansion

ISO 12623, Thermal insulating products for building equipment and industrial installations

Determination of short-term water absorption by partial immersion of preformed pipe insulation
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3 Terms, definitions, symbols, units and abbreviated terms

3.1

Terms and definitions

ISO 6334:2023(E)

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

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

— ISO Online browsing platform: available at https:

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

WWW.iso.or

311
prod

Iction line

equipment that produces products in a continuous process

Note 1

3.1.2
prod

equipiment that produces products in a discontinuous process

iction unit

to entry: For initial type test (ITT) and factory production control (FPC), each line.is considerfed separately.

Note 1 to entry: For initial type test (ITT) and factory production control (FPC), units using the sgme process in
one faftory are considered together (as one production line).
3.2 |Symbols, units and abbreviated terms
3.2.1| Symbols and units
Symbol Quantity Unit
d inside diameter of pipe section mm
b width mm
t thickness mm
tp declared thicknegs.of'the product mm
Slin deviation from(linearity mm
l length mm
Sy deviationfrom squareness of boards on length and width mm/m
S deviation from squareness of boards on thickness mm
Sy deviation from squareness for pipe insulation mm
S nax deviation from flatness mm
Ag, relative change in length %
e relative change in width %
Ae relative change in thickness %
A thermal conductivity W/(m-K)
Ap declared thermal conductivity W/(m-K)
u water vapour diffusion resistance factor —
O bending strength kPa
Pa apparent density kg/m3

© IS0 2023 - All rights reserved
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3.2.2 Abbreviated terms for declared properties

Abbreviated term Declared property
CS(5/Y) declared level for compressive stress at 5 % deformation
Cl declared level for chloride content
F declared level for fluoride content
Na declared level for sodium
K declared level for potassium content
pH declared level for pH
L L‘lt:l,idl Cd Lidbb fUl lt![lgtil LUit:l dIICCS
MU declared value for water vapour diffusion resistance factor
declared value for flatness tolerances
S declared class for squareness tolerances
ST declared level for maximum service temperature
T declared class for thickness tolerances
w declared class for width tolerances

3.2.3 Abbreviated terms

Abpreviated term Full term
EP Expanded perlite
ITT Initial type test
ML Manufacturer's literature
FPC Factory production control
ST Service temperature

4 Requirements

4.1 Genernal

Product properties shall be assessed in accordance with Clause 5. To be in conformance with this
document, products shall meget the requirements of 4.2, and the requirements of 4.3, as approprialte.

The test methods to be uséd for determination of each property are given in Table 4, which also ghows
the required| test speeinien dimensions and the minimum number of test specimens required tp give
one test result.

One test resplt’for a product property is the average of the measured values on the number df test
specimens given in Tahle 4

For FPC, see Annex A.
4.2 For all applications

4.2.1 Thermal conductivity

The thermal conductivity values shall be declared by the manufacturer at reference mean temperatures
covering the product ST range. The following conditions apply:

— the measured values shall be expressed with three significant figures;

— the declared conductivity curve shall be given as a limit curve, as defined in [SO 13787.

4 © IS0 2023 - All rights reserved
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4.2.2 Dimensions and tolerances

4.2.2.1 Linear dimensions

The length, I, width, b, and thickness, t, of boards and the dimensions of pipe sections and prefabricated
ware shall be declared. When determined, no test result shall deviate from the declared values by more
than the tolerance given in Table 1.

Table 1 — Dimensional tolerances

Form of delivery Length Width Thickness Inside diameter
Board +3 mm or +0,6 %32 +3 mm or +0,4 %? 3 mm
-2
Pipe §ection or seg- +3 mm or 0,6 %2 J_r% mm 0 mm to 5 mm
ment
a2 Whichever gives the greatest numerical tolerance.

4.2.2]2 Squareness

The deviation from squareness of boards on length and width, S;, shall not exceed 6 mm/m and the
deviafion from squareness of boards on thickness, S, shall noté®xceed 2 mm. For pipe [sections and
segments, the deviation from squareness, Sp, shall not exceed 3-mum.

4.2.213 Flatness

The deviation from flatness, S shall not exceed 6 mm.

max’

4.2.2/4 Pipe section linearity

The deviation from linearity, S);,,, shall notgxceed 3 mm or 0,6 % on length, whichever giveg the greatest
numeyical tolerance.

4.2.3| Dimensional stability
Standard atmospheres used for initial and final conditioning shall be chosen in accordancg with 5.2.

The test shall be carried-out after storage for 48 h at (23 £ 2) °C and (90 % 5) % relative humidity. The
relatiye changes in length, Ae |, width, Ae ,, and thickness, Ae ., shall not exceed 1,0 %.

4.2.4| Fire properties

Fire properties” with respect to reaction to fire should be assessed, taking into consideration the
appli¢able legislation and building codes in the individual territories in which the product s to be used.

4.2.5 Durability characteristics

4.2.5.1 General

The appropriate durability characteristics have been considered and are covered in 4.2.5.2, 4.2.5.3 and
4.2.5.4.

4.2.5.2 Durability of fire properties against ageing/degradation and high temperature

The fire properties in respect to reaction to fire performance of EP products does not change with time
or when subjected to high temperature.

© IS0 2023 - All rights reserved 5
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4.2.5.3 Durability of thermal resistance against ageing/degradation

The thermal conductivity of EP products does not change with time.

4.2.5.4 Durability of thermal resistance against high temperature

The thermal conductivity of EP products does not change with time at a high temperature.

4.3 For specific applications

4.3.1 Gen

ral

If there is no

not be determined and declared by the manufacturer.

If a property
shown in Tak

NOTE Fo

4.3.2 Max
The maximu

At the maxil
maximum S
Table 2. The

e 4.

mum service temperature (ST)

 information on additional properties, see Annex B.

m ST for flat products shall be determined in accordancéyvith ISO 2477.

Table 2 — Levels for maximum service temperature (ST)

requirement for a property, described in 4.3 for a product in use, then that propertyf need

described in 4.3 is declared, it shall be determined in accordance with,the test method

mum ST, the relative changes in length, Ag, and width, Ag,, shall not exceed 2 %. The
[, shall be declared in °C in levels with steps of.50°°C as given in the examples shown in
Fest specimen shall not exhibit evidence of self-heating.

Level Requirement
°C

ST 650 =650

ST 700 =700

ST 750 2750
ST)800 2800

ST 850 =850

ST 900 =900

ST 950 2950
ST 1000 =21 000

4.3.3 Com|pressive stress or strength

No test result shall be lower than the value, given in Table 3, for the declared level.

© IS0 2023 - All rights reserved
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Table 3 — Levels for compressive stress at 5 % deformation or compressive strength

Level Requirement

kPa
CS(5/Y) 300 > 300
CS(5/Y) 350 > 350
CS(5/Y) 400 > 400
CS(5/Y) 450 > 450
CS (5/Y) 500 >500
CS(5/Y) 550 > 550

NOTE

4.3.4

Trace
kilog
shall

value

4.3.5

Expanpded perlite products are used for applications at high temperatures where high K

water
may k

4.3.6

Expanded perlite products can absorb water‘under poor storage conditions. If necessary

may k

5 T

5.1

Flat t
Pipe s

If this
prodt
meas

ISO 29469 is not applicable to pipe sections.

Trace quantities of water-soluble ions and the pH-value

quantities of water-soluble ions and the pH-value shall be declared as)levels in m

exceed the declared value. For sodium and potassium, no test result shall be below

Water vapour diffusion resistance

adsorption are irrelevant. In exceptional cases, the water vapour diffusion resista
e measured and declared.

Short-term water absorption by partial immersion

e tested for short-term water absorption by partial immersion.

est methods

Sampling

bst specimens shall be taken from the same sample and be sufficient to cover the 1
ection speciniens shall be taken from a sample consisting of at least three full-sized

is not possible, the properties of the product shall be measured on the boards frd
ct is fabricated. In all cases, dimensions and, when relevant, squareness and flat
ired onthe finished product.

For the pH-value, no test result shall deviate from the declared-value by more than 1

lligrams per

am of product and the pH-value as levels in steps of 0,5. For chloride)and fluoride, no test result

the declared
,0.

umidity and
jnce factor, L,

the product

heeded tests.
sections.

m which the
hess shall be

5.2

Conditioning

Test specimens shall be conditioned to constant mass as specified in ISO 12570. The surfaces of the test
specimens shall be free of dust and water. Constant mass is reached when the change of mass between

three

consecutive weighing made 24 h apart is less than 0,1 % of the total mass

In cases of dispute or when obtaining comparative data on products, such as for databases, the test
specimens shall be conditioned by storage at (23 + 2) °C and (50 * 10) % relative humidity, until
constant mass is reached.

© IS0 2023 - All rights reserved
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5.3 Testing

5.3.1 General

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

In the case of pipe sections and prefabricated wares cut from boards, the properties shall be determined
on the boards from which they are cut, except dimensions and, where relevant, linearity and squareness.

Table 4 — Test methods, test specimens and conditions

Dimensions in milljmetre

tial immersion

Subclause [in this docu- Test method 2 Test specimens Specific|con-
ment ditions
No. Title Flat Pipe section | Dimensions? Minimum
number to\get
one test{result
[SO 8894-1 >300x300xt ¥
421 tTi};';rymal conduc- 1166 g302 >200 x 100 x ¢ 1 See Annfex C
ISO 8497 Full-sized 1
Lind¢ar dimensions
4221 Length and width |ISO 29465 ISO 12628 Full-sized 1
- Thi¢kness I1SO 29466 1SO 12628 Full-sizéd 1
Insifle diameter ISO 12628 Fullssized 1
4.2.2.2 |Squpreness ISO 29467 ISO 12628 Fall-sized 1 —
4.2.2.3 |Flatphess ISO 29468 — Full-sized 1 —
4224 |Pip§sectionline- 15012628  |Full-sized 1 —
arity
Full-sized 1
i i R 500 x 500 x ¢t 3
423 |Dimensionalsta- 15 59,75 — —
bilitly 250 x 250 x t 3
200 x 200 x t 3
4.2.4 Fire properties 1§O0,1182 150 — — —
ot prop 1716:2002
432 |Mayimumservicelqn 577 1SO 2477 100 x 100 x ¢ 3 see 5.3.3
temperature
. see
433 |conpressiye 1SO 29469 — 1SO 29469:2022, 3 —
stress orstrength 6.1
Trace quantities of
4.3.4 water-soluble ions [ISO 12624 — — 3 20g
and the pH-value
Water vapour see see
4.3.5 diffusion resist- ISO 21129 ISO 12629 1SO 12629 3 1SO 12629
ance
Short-term water 4
4.3.6 absorption by par- |ISO 29767 IS0 12623 200 x 200 x ¢t 4 —

b Full-sized product thickness, except for 4.2.3.

a  All test methods referenced in this table are normative requirements.

© IS0 2023 - All rights reserved
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5.3.2 Thermal conductivity

The thermal conductivity values shall be determined by the manufacturer and verified in accordance
with ISO 13787.

For flat specimens, thermal conductivity shall be based upon measurements carried out in accordance
with ISO 8302 or, where necessary for reasons of practicability, ISO 8894-1 (when this method is
calibrated against ISO 8302).

For cylindrical specimens, ISO 8497 shall be used.

The tests in accordance with ISO 8497 may be replaced by tests according to ISO 8894-1 or ISO 8302 if
it has[been demonstrated that the results are safe (higher) values.

The thermal conductivity shall be determined for the full temperature range for the pnodyct.
For factory production control, see Annex A.

The thermal conductivity shall be measured directly at the measured thicknéss. If this is npt possible, it
shall pe determined by measurements on other thicknesses of the produect,-if:

=

te product is of similar chemical and physical characteristies- and is produced pn the same
production unit;

— ifis demonstrated that the thermal conductivity, A, does not vary more than 5 % ovej the range of
icknesses where the calculation is applied.

(=

Where a product is manufactured in a range of .thicknesses and the manufacturer chooses to
characterize the entire range by declaring only one thermal conductivity, A, the manufpcturer shall
declare the highest thermal conductivity of the range. In the case of pipe sections, measur¢ments made
on two internal diameters of pipe sections at the greatest and smallest insulation thickneps for each of
the diameters are deemed to be representative of the total product range.

NOTE|1  Suitable sizes are internal diameters of 48 mm and 194 mm.

The guarded hot plate method ISQ 8302 or the hot wire methods ISO 8894-1 shall be deemed to be
suitalple methods for measuremént of pipe sections having a diameter exceeding 500 mjm. Flat slabs
shall pe prepared having the same thickness and density as the sections.

NOTE|2  For further guidahce on the preparation of test specimens for thermal conductivity, seefAnnex C.
5.3.3] Maximum Service temperature (ST)

5.3.3]11 ThemakXimum ST shall be determined in accordance with ISO 2477, at the declarpd maximum
ST with the exception that the minimum test temperature shall be 650 °C. Specimens fdr testing the
maximum.ST of pipe sections and segments may be cut from flat boards with the same conjposition and
densityas the pipe section or segment product.

5.3.3.2 The test specimens shall be square cut with a cross-section of 100 mm x 100 mm.

The thickness shall always be product thickness for all applications.

5.3.4 Fire properties

Fire properties with respect to reaction to fire shall be determined in accordance with ISO 1182 and
ISO 1716.

©1S0 2023 - All rights reserved 9
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6 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 4.3:

— The expanded perlite abbreviated term EP

—  This document number [SO 6334:2023
— Maximum ST STi

— Compre

—  Water-goluble chloride level Cli

—  Water-qoluble fluoride level Fi

—  Water-goluble sodium level Nad

—  Water-doluble potassium level Ki

— pH-value pHi

—  Water viapour diffusion resistance factor MU i

where “i” shgll be used to indicate the relevant class or level.
The designatlion code for an EP product is illustrated by the following example:

EP - 1S0|6334 - ST 950 - CS (5/Y) 450

7 Evaluation of conformity

The manufafturer or its authorized representative shall be responsible for the conformity [of its
product with} the requirements of this doesument. The evaluation of conformity shall be carried put in
accordance with ISO 12576-1 and shall'be'based on ITT and FPC by the manufacturer, including prjoduct
assessment dnd tests on samples taken at the factory.

ITT shall be ¢arried out in accordance with ISO 12576-1 for all characteristics declared.

For ITT testipg, the A curveland the maximum and minimum temperature characteristics, only orle test
result is required using test specimens from four different production dates.

For the evalyation of\the conformity of a A curve over a product full service range, ISO 13787 shall be
used.

FPC testing shall be made for the characteristics listed in Table A.1, with no additional testing Wwhere
the frequency is noted as ITT.

If a manufacturer decides to group its products, it shall be done in accordance with ISO 12576-1.

The minimum frequencies of tests in the factory production control shall be in accordance with Annex A.
When indirect testing is used, the correlation to direct testing shall be established in accordance with
[SO 12576-1.

The manufacturer or its authorized representative shall make available, in response to a request, a
certificate or declaration of conformity as appropriate.

10 © IS0 2023 - All rights reserved
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8 Marking and labelling

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

— product name or other identifying characteristic;
— name or identifying mark and address of the manufacturer or its authorised representative;
— year of manufacture (the last two digits);

— shift or time of production and manufacturing plant or traceability code;

— reaction to fire class; specific test conditions shall be indicated with the marking by| reference to
L, where relevant;

— declared thermal conductivity: reference to ML, showing thermal condugtivity as @ function of
ean temperature, given as a table, curve or equation;

— dgclared thickness;
— designation code as given in Clause 6;
— type of facing, if any;

— d[clared length and declared width or inside diameter, as.appropriate;

|
=)

mber of pieces and area in the package, as appropriate.
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ISO 6334:2023(E)
Annex A
(normative)

Factory production control

Table A.1 — Minimum product testing frequencies

Subclause in this document Minimum testing frequerncy 2
No. Title
4.2.1 Thermal conductivity
+ atthe declared temperature range once per year b
4.2.2 Dimensions and tolerances
+ length and width once perproduction batch
i once perproduction batch
+ thickness .
once'per production batch
+ inside diameter
4.2.2.2 jquareness once per production batch
4.2.2.3 Hlatness once per production batch
4.2.2.4 Ripe section linearity once per production batch
4.2.3 Ihimensional stability ITT ¢and once every 5 years
4.2.4 Hire properties See 4.2.4
4.3.2 Naximum service temperature (ST) once per production batch
4.3.3 (ompressive stress or strength once per production batch
4.34 Trace quantities of water-soluble chloride, fluoride and the ITT ¢and once every 5 years
fgH-value
4.3.5 Water vapour diffusion resistance factor ITT ¢and once every 5 years
4.3.6 Short-term water absorption ITT ¢ and once every 5 years
a2 The minithum testing frequencies{ expressed in test results, shall be understood as the minimum for continuous
production forfeach production unit/lime under stable conditions. In addition to the testing frequencies given above, tsting
of relevant prdperties of the product'shall be repeated when changes or modifications are made which are likely to|affect
the conformity of the product. EOr|TT and FPC, units using the same process in one factory are considered together (ps one
production ling).
For mechanicgl properti€s,ithe testing frequencies given are independent of the change of product. In addition, the
manufacturer fhall establish internal rules for process adjustments related to these properties when changing the prpduct.
b Testing orjce e{eXy two years is acceptable, if density is a declared property and the product and process hape not
changed.
¢ ForlITT, seelISO 12576-1.

12 © IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=b291255720c1b52a79e57c3c2e89bc13

B.1

ISO 6334:2023(E)

Annex B
(informative)

Additional properties

General

The nllanufacturer can choose to give information on the following additional properties (s

This
value
Table

B.2

Coeff
ISO1

B.3

The
deter

B.4
Airflg

B.5

Creeq

B.6

Perm

B.7

nformation, where appropriate for the product and the application, should .be give

B.1.

Coefficient of thermal expansion

cient of thermal expansion, if voluntarily declared, shall{be determined in acca
B099.

Apparent and true porosity
pparent and true porosity of expanded perlite products, if voluntarily declar

mined in accordance with ISO 5017.

Airflow resistance

w resistance, if voluntarily declared, shall be determined in accordance with the ISO

Creep in compression

in compression, if ¥oluntarily declared, shall be determined in accordance with ISO

Permeability to gases

pability £ gases, if voluntarily declared, shall be determined in accordance with ISO

Acoustic properties

pe Table B.1).

n as limiting

5 for each test result obtained from the referred test method, sampling and.conditions as given in

rdance with

ed, shall be

9053 series.

20392.

3841.

Acoustic properties, if voluntarily declared, shall be determined in accordance with ISO 11654.

B.8

Bending strength

Bending strength, if voluntarily declared, shall be determined in accordance with ISO 16537. No test
result should be less than the declared level, o,,, chosen from the following values: 200 kPa, 250 kPa,
300 kPa, 350 kPa, 400 kPa, 450 kPa, 500 kPa, 600 kPa, 700 kPa and 1 000 kPa.

B.9

Density

Apparent density, p,, is a useful identification parameter, but it should not be used as a basis for
quality assessment of expanded perlite products. Apparent density of boards should be determined in

© IS0 2023 - All rights reserved
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