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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.

The procedures—tsed—to—devetop—thi chet-and—those—intendes e are

described in] the ISO/IEC Directives, Part 1. In particular, r the

different types of ISO documents should be noted. This document was drafted in accordande\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 subjéct of

patent rights. ISO shall not be held responsible for identifying any or all such patént‘rights. Detalils of

any patent rjights 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 npme used in this document is information given for the conyvenience of users and doefs not

constitute ah endorsement.

For an explanation of the voluntary nature of standards, the imeaning of ISO specific termq and

expressions| related to conformity assessment, as well as information about ISO's adherence tp the

World Tradg Organization (WTO) principles in the Technical Bavriers to Trade (TBT), see www.isolorg/

iso/foreword.html.

This documgnt was prepared by Technical Committee IS8/ TC 163, Thermal performance and energly use

in the built gnvironment, Subcommittee SC 1, Test and measurement methods, in collaboration with the

European Cpmmittee for Standardization (CEN) Technical Committee CEN/TC 88, Thermal insulating

materials and products, in accordance with the(Agreement on technical cooperation between ISQ and

CEN (Vienna Agreement).

This second|edition cancels and replaces-the first edition (ISO 12628:2011), which has been technically

revised.

The main changes are as follows:

— EN 13467:2018 and ISO.12628:2011 have been merged into one document;

— Clause P, Normative‘references, has been added and the numbering of the following clause$ has
been chpnged accordingly;

— the terms 3¢6ythickness uniformity, and 3.9, circular segment cord, have been added;

— new Figure 2 hasbeen—added-andthe numbering—of-the folowing fisures—hasbeen—changed
accordingly;

subclause 5.5 has been added and the numbering of the following clauses has been changed
accordingly;

technical revision, mainly of Clause 6, Test specimens, Clause 7, Procedure, and Clause 8, Calculation

and expression of results;
editorial revisions.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD 1SO 12628:2022(E)

Thermal insulating products for building equipment and
industrial installations — Determination of dimensions,
squareness and linearity of preformed pipe insulation

1 Scope

Thisaldocument specifies the equipment and procedures for determining the dimensions, squareness and
linealrity of preformed pipe insulation, supplied in one piece, half sections or segments.|It {s applicable
to thprmal insulating products.

2 Normative references

Therge are no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and-définitions apply.
ISO gnd [EC maintain terminology databases for use in standardization at the following addresses:
— ISO Online browsing platform: available at https://www.iso.or

— IEC Electropedia: available at https://wwwielectropedia.org/

3.1
circymference
c
circdlar length of the outer surface of the pipe insulation

Note|l to entry: See Figure 1.

3.2
outsjde diameter
DO
linear distance b€tieen two opposite points on the outside surface of the pipe insulation measured
acrogs the centre

Note [L to entry: See Figure 1.

3.3
inside diameter
D;
linear distance between two opposite points on the inside surface of the pipe insulation measured

across the centre

Note 1 to entry: See Figure 1.

3.4

length

l

linear dimension measured perpendicularly to the circumference (3.1) of the pipe insulation

Note 1 to entry: See Figure 1.

©1S0 2022 - All rights reserved 1
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3.5
thickness
d

:2022(E)

thickness of the insulation product measured perpendicularly between the outside and the inside
surface of the pipe insulation

Note 1 to entry: See Figure 1.

3.6

thickness uniformity

Ad

variation m
measureme

3.7
deviation fi
v

| ol J LD | rla Jdice Lot o t +
LS UT T UIT IO RITC S S, U (0T ), CAPTCSSCU aStIICUTTITCT CTIIC T O CTVV CCIT CITCTVWV O CATT TTIITC S

hts of thickness d

[OIm squareness

maximum djistance between a product, at its end, from a line which just touches thé\product and v

is perpendid
Note 1 to ent

3.8
deviation fi
L

maximum d
surface of th

Note 1 to ent

3.9
circular seg
ch

length (3.4)

Note 1 to entf
outer chord,

ular to its major axis

Fy: See Figure 5.

‘om linearity

e pipe insulation

ry: See Figure 1.

rment chord

pf the straight line joining the two end points of the curved surface of an insulation seg

ry: For an insulation product, two chords are defined; inner chord, ch;, for the inner surfac
th,, for the outer surface (seé Eigure 2).

f the

rhich

istance between a plane reference surface on which theé test specimen rests and the ouftside

ment

e and
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Dimensions in millimetres
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Key
1 flat surface L deviation from linearity
2 locations for measurements (see 7.2.2.4) D; inside diameter
C circumference l length
D outside diameter d thickness

dq, dy} d3, d, thickness readings at right angles to each other

Figure 1 — Illustration of the definitions

Key
ch; inner chord

ch, outer chord

Figure 2 — Illustration of the chords of a circular segment

© IS0 2022 - All rights reserved 3
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4 Principle

Determination of the dimensions, squareness and linearity of a pipe insulation along or at a right angle
to its major axis.

5 Apparatus

5.1 For circumference, outside and inside diameter and thickness

5_1_1 Met 1 tapn, gr')du')fnd inmillimetres for mnacuring the r‘irrumfnrnhr‘n and di:\mnfnr

Accuracy of|reading:

diameter atleast 1 mm;

circumfererice atleast 3 mm.

5.1.2 Metpl pipe, for supporting the insulation with an outside diameter, which ensuregs no
deformation of the product.

5.1.3 Rack, for supporting the metal pipe (see Figure 3).

5.1.4 Thi¢kness gauge, capable of applying a load of minimumi’(0,5 + 0,05) N to a load distribfiting
plate, diam¢ter 50 mm. The load shall be such that no deformation of the product occurs diyiring
measurement.

Accuracy of

5.1.5 Con

Accuracy of

5.1.6 Cali

Accuracy of
5.2 Forl¢

5.2.1 Met

Accuracy of

reading at least 0,5 mm.

jcal mandrel, graduated in 0,5 mm intervals (see Figure 4).

reading at least 0,5 mm.

per

reading at least 0,1 mm.
ngth

al tape, graduated in millimetres.

readiyg at least 1 mm.

5.3 For deviation from squareness

5.3.1 Metal square with limbs at least 500 mm long with a deviation from squareness of not more
than #0,1 mm when measured at 500 mm from the corners (see Figure 5).

5.3.2 Metal tape, graduated in millimetres.

Accuracy of

reading at least 1 mm.

5.4 For deviation from linearity

5.4.1 Flat

surface, on which the test specimen rests.

© IS0 2022 - All rights reserved
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5.4.2 Metal tape, graduated in millimetres.

Accuracy of reading at least 1 mm.

5.4.3 Thickness gauge, (wedge shape), graduated in 0,5 mm (see Figure 6).

Accuracy of reading at least 0,5 mm.

5.5 For circular segment chord

5 5 Motalitana oo datad 10 a1l bt ac Tho S oo o oy froodinagchoalllba o+t 1o 1 N

" " I LAarx Lul’\,, 6! AUUALUU TIT IIITIITITIIIC LI CO,. 1T 1IC dilur a\,)’ Ul \/Clullls SIIAdIT v AadaluiIcvdotl 1111 "

NOTH For all measured dimensions, test equipment, which provides the same result with,at l¢ast the same
accurjacy, can be used.

C == ————— 2 ==

Key
1 thlickness gauge 4 rack
2 tept specimen 5 load distribution plate

3 metal pipe
Figure 3 — Example of equipment for thickness measurement with thickness gauge

Dimensions in millimetres

N L L (Vg
[¥a) ~ = m N ~ ~ =
4 - . 1 in|4—_<F[J4—vn |4 _If\'\ 1A [ —N N | —— |[4-— L0 | —o L
tf >3
AS3 PN AS PN ASa PN AS <

210

Figure 4 — Example of conical mandrel
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Cimen

n from squareness

Figure 5 — Principle of measurement of deviation from squareness

05 1

Figure 6 — Thickness gauge (wedge shape)

6 Test specimens

6.1 Dimensions of test specimens

The test spe
the test spe
inner and th

NOTE Fd
specimen caf

cimens shall be;Wherever possible, the full-size pipe insulation product. The dimensio
fimens shallde'measured including any surface skins, facings, and/or coatings on bot
e outer surfaces.

r theameasurement of circumference/outside diameter, inside diameter, and thickness, th
be“divided transversely or longitudinally into several pieces with a minimum dimension of 10

Dimensions in millin

letres

ns of
h the

e test
mm.

Pipe insula

10n pieces (hall sections or segments, see rigure /), which together 1orm a com

plete

pipe insulation layer, without visual deformation, shall be held in place by adhesive tape to facilitate
measurement. The determination of the diameter of a circular segment can be done by measurement of
the inner chord without joining the segments.

© IS0 2022 - All rights res
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6.2
The

not specified, then at least three test specimens shall be used.

NOTH In the absence of a product standard or any othet'technical specification, the number of tg
can ble agreed between parties.

6.3
The

(23 4 2) °C and (50 * 5) % relative humidity (RH) for the time stated in the relevant produg

In trppical climates, different conditioning and testing conditions can be relevant. In th

condjitions shall be (27 £ 5) °C@and (65 = 5) % RH and shall be stated clearly in the test report.

7

7.1
The

(50 4 5) %:RH.

In trppic¢al climates, different conditioning and testing conditions can be relevant. In t}

Procedure

IS0 12628:2022(E)

a) Half sections b) Segments

Figure 7 — Examples of pipe insulation pieces

Number of test specimens

humber of test specimens shall be as specified in the relevant product standard. If th

Conditioning of test specimens

test specimens shall be stored for atdeast 6 h at (23 = 5) °C. In case of dispute, they shall

Test conditions

test shall'be carried out at (23 £ 5) °C. In case of dispute, it shall be carried out at (23

e number is

stspecimens

be stored at
t standard.

1is case, the

+2)°Cand

1is case, the

conditions shall be (27 + 2) °C and (65 * 5) % RH.

7.2

Test procedure

7.2.1 General

Determine the thickness, d, of the test specimen and its inside and outside diameter, D; and D, from one
of the following pairs of measurements:

a)
b)

)

outside circumference and inside diameter;
inside diameter and outside diameter;

inside diameter and thickness;

© IS0 2022 - All rights reserved
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d) outside diameter and thickness;

e) outside circumference and thickness;

f) inner chord and thickness (for segments).

Each set of measurements shall be performed at the same place on the pipe insulation.

NOTE1 The listed options are not equivalent. Only when thickness itself is measured can an estimate of
concentricity be obtained.

For pipe insulation with large inside diameter and small thickness, attention should be paid to the
required ac¢uracy. Method ¢jor d)ore)shoutd be used.

Determine the length, [, deviation from squareness, v, and deviation from linearity, L, in accerdance
with 7.2.3, 12.4 and 7.2.5.

NOTE 2  Determination of deviation from squareness and deviation from linearity are gt ‘televant fpr all
materials andl/or applications.

7.2.2 Cirqumference — Outside diameter, inside diameter, wall thickness,inner chord

7.2.2.1 General

The approptiate apparatus, described in Clause 5, shall be used fortlfe measurements below.
During the mneasurement, any longitudinal joints shall be kept close together.

The pipe inqulation shall not be visibly deformed due to the measuring process.

Measure pipe insulation, with a length smaller than oriequal to 600 mm, at two locations, either gt the
ends or 100[mm from each end.

Measure pipe insulation, with a length larger&han 600 mm, as above with one extra measurement
for each additional 400 mm in length evenly distributed along the length, with a maximum of five
measuremets.

NOTE The pipe insulation can be cutinto smaller pieces at appropriate locations to facilitate measurement.

The reading accuracy of the meaSurements shall correspond to the accuracy of the apparatus.

7.2.2.2 Circumference < ,0utside diameter
Measure the circumference, C, of the test specimen using a metal tape.

Measure th¢ outside diameter, D , using either a metal tape or a caliper. Each measurement shall consist
of two readjngs\at right angles to the longitudinal axis of the test specimen at the selected locafions.
The readings of'the outside diameter shall also be made at right angles to each other.

7.2.2.3 Inside diameter

Measure the inside diameter, D;, using either a metal tape or a caliper. Each measurement shall consist
of two readings at right angles to the longitudinal axis of the test specimen at the selected locations.
The readings of the inside diameter shall also be made at right angles to each other.

Alternatively, the inside diameter may be measured with a conical mandrel moved into position along
the major axis of the pipe insulation.

NOTE For inside diameter greater than 55 mm, the use of a conical mandrel can be impractical.

For circular segments, measure the inner chord, ch;, and use this dimension for calculation of the inner
diameter according to the formula in Table 1.

8 © IS0 2022 - All rights reserved
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