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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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INTERNATIONAL STANDARD ISO 18098:2022(E)

Thermal insulating products for building equipment and
industrial installations — Determination of the apparent
density of preformed pipe insulation

1 Scope

This|document specifies the equipment and procedures for determining the apparent oygrall density
and the apparent core density under reference conditions. It is applicable to full-size thepmal insulating
products and test specimens of preformed pipe insulation.

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, enly the edition cited [applies. For
unddted references, the latest edition of the referenced document (ificluding any amendmenpts) applies.

ISO |12628, Thermal insulating products for building equipment and industrial instpllations —
Determination of dimensions, squareness and linearity of preformed pipe insulation

3 Terms and definitions
For the purposes of this document, the following&erms and definitions apply.

ISO gnd [EC maintain terminology databases.for use in standardization at the following addresses:

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

— IEC Electropedia: available athttps://www.electropedia.org/

3.1
appdrent overall density
p

nilass per unit volume-of:d product, including all surface skins formed during production, but excluding
any facings and/or«<oatings

3.2
appdrent core/density
Pc
masq pérunit volume of the core of a product after all surface skins formed during produ¢tion and all
facimgc :md/nr coatings have been removed

4 Principle

The density is determined as the quotient of the mass and the volume of the test specimen.

5 Apparatus
5.1 Balance, capable of determining the mass of a test specimen to an accuracy of 0,5 %.

5.2 Equipment, for the determination of the dimensions of preformed pipe insulation (see 7.2).
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6 Test specimens

6.1 Dimensions of test specimens

The test specimens shall be full-size products or parts of them, or test specimens used for other tests.

When the apparent overall density is being determined using test specimens cut from a product with
surface skins formed during production, the ratio of the area of the surface skin to the total volume

shall be the

same for the test specimen as for the product.

The size of a test specimen should preferably be as large as possible, commensurate with the apparatus

available an
in other tesf

6.2 Numl

The numbe
standard. If
method. If t]

NOTE In

[l with the shape of the original product. The size of the test specimens may also be speg
methods.

per of test specimens

- of test specimens for full-size products shall be as specified in the(relevant prq
test specimens from other tests are used, the number shall be as-specified in the
e number is not specified, then at least three test specimens shallbetsed.

the absence of a product standard or any other international technical specification, the num

test specimens can be agreed between parties.

6.3 Preparation of test specimens

The test spe

The locatio
representat

cimens shall be cut by methods that do not change'the original structure of the produ

h from which the test specimens are takentshall be such that the density obtain
ve of the density of the product.

For determining the apparent overall density, any‘fdacings and/or coatings shall be removed fror

product. Fol
any facings

When it is n
of the produy

NOTE  Sj

6.4 Cond

The test sp¢
mass is achi

The time foq

' determining the apparent core density, any surface skins formed during productior]
hnd /or coatings shall be removed from the product.

pt possible to remove the facings and/or coatings without influencing the apparent de
ct, the mass of the facings and/or coatings shall be deducted by calculation.

ecial methods of prepdration, when needed, are given in the relevant product standard.

itioning of test specimens

cimens shall-be conditioned at (23 + 2) °C and (50 + 5) % relative humidity until con
eved.

cohditioning and the required accuracy of the constant mass measurements shall be

in the relev{

ified

duct

test

ber of

t.

ed is

h the
1 and

nsity

stant

riven

ntproduct standard.

NOTE 1

the density, the conditioning can be carried out at (23 + 5) °C.

NOTE 2

If it can be shown that temperature and humidity have negligible influence on the determination of

The conditioning time can be shortened by pre-drying the test specimen in a ventilated drying

chamber at a prescribed temperature. Appropriate procedures can be found in the relevant product standard.

In tropical climates, different conditioning and testing conditions can be relevant. In this case, the

conditions s

hall be (27 £ 5) °C and (65 * 5) % relative humidity:.
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7 Procedure

7.1 Test conditions
The test shall be carried out at (23 * 2) °C and (50 * 5) % relative humidity.

NOTE If it can be shown that temperature and humidity have negligible influence on the determination of
the density, the testing can be carried out at (23 + 5) °C.

In tropical climates, different conditioning and testing conditions can be relevant. In this case, the
conditions shall be (27 + 5) °C and (65 * 5) % relative humidity.

7.2 | Test procedure

Meagure the linear dimensions of full-size products and test specimens in accordance with ISO 12628.
Calcylate the volumes of the test specimens from these measurements.

Weigh each test specimen to an accuracy of 0,5 % and record its mass in kilogrammes. If the facings
and/pr coatings are retained, the mass of the product shall be calculated.by deducting thel mass of the
facinjgs and/or coatings and adhesives, if any, from the overall mass.

If a Higher accuracy for dimensions of full-size products is needéd, it shall be specified in the relevant
product standard.
8 Calculation and expression of results

Calcyilate the apparent overall density, p,, or apparent core density, p., in kilogrammes per|cubic metre

using Formula (1):

m

p=" ()
wheie

m is the mass of the test(specimen, in kilogrammes;

I is the volume of the test specimen, in cubic metres.
The yolume V for a full=size pipe insulation can be calculated as follows:

V:ngx(ug =D (2)
wheie

is the length of the test specimen, in metres;
D, isthe outside diameter, in metres;
D; isthe inside diameter, in metres.

1

p (p, or pJ) for the test specimen shall be rounded to three significant figures.

Calculate the arithmetic mean value of the density from the results for all test specimens and express
the value to three significant figures.

For some products, the determination of the volume used for the calculation of the density of test
specimens, with an irregular or complicated shape, can be made measuring the quantity of displaced
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water during the complete immersion in water at (23 * 2) °C. In this case, the mass should be determined
before the volume determination.

9 Accuracy of measurement

NOTE It has not been possible to include a statement on the accuracy of the method in this version of this
document, but it is intended to include such a statement when this document is next revised.

10 Test report

The test replort shall include the following information:
a) areference to this document, i.e. ISO 18098:2022;
b) productidentification:
1) profduct name, factory, manufacturer, or supplier;
2) production code number;
3) typg of product;
4) packaging;
5) form in which the product arrived at the laboratory;
6) otherinformation as appropriate, e.g. nominal dimeunsions;
c) testprofcedure:

1) preftest history and sampling, e.g. who sampled and where;

2) conditioning;

3) conEitioning and testing conditions in tropical climates, if applicable;

4) dryjing conditions;

5) prepence of facings, the mass of the facing, and the method of removal, if necessary;
6) prepence of surfaceSkins and the method of removal, if necessary;

7) prepence of densification, stratification, or defects of the test specimens;

8) any|deviationArom Clauses 6 and 7;

9) date of testing;

10) general information relating to the test;
11) events which can have affected the results;

Information about the apparatus and identity of the technician should be available in the laboratory but
it need not be recorded in the report.

d) results:

1) allindividual values and the mean value.
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