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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, govern-
mental and non-governmental, in liaison with 1SO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission (IEC) on all
matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the 1SO Council. They are approved in accordance with 1ISO procedures requiring at
least 75 % approval by the member bodies voting.

International Standard 1SO 5085-1 was prepared by Technical Committee ISO/TC 38,
Textiles.

1SO 5085 consists of the following parts, under the general title 7extiles — Determ/-
nation of thermal resistance:

—  Part 1: Low thermal resistance

—  Part 2: High thermal resistance

Annexes A to D form an integral part of this part of SO 5085.
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Introduction

The thermal insulation provided by woven and knitted fabrics and nonwoven fibre ag-
gregates (fleeces, batts and wads) is of considerable practical significance in connec-
tion with the use of these materials as clothing (especially cold-weather clothing), bed-
ding (blankets, quilts), carpets, roof insulation, etc.

The measurement of the thermal resistance of textiles allows the incorporation of the
values for clothing and furnishing fabrics into calculations for thermal environments,
heat losses from rooms, etc. Thermal resistances of layers of fabrics are additive, thus
the values for whole clothing assemblies can be calculated.

The method of test can be easily adapted to allow for provision of air gaps between
layers of fabric.

It has been suggested that a simple measurement of thickness provides an adequate
measure of the thermal insulation of, say, blankets. This is only acceptable, however, if
a common value can be assumed for the thermal insulation per unit thickness.
However, the transmission of heat through a textile can occur not only by conduction
through the fibres and the entrapped air but also by radiation through the air spaces
within the fabric. Because of this, there is a considerable variation in the thermal in-
sulation per unit thickness, and thickness is, therefore, an unreliable guide to the
warmth provided by, say, blankets even when they are of one type (e.g. raised, cellular
or terry).

ISO 5085 is published in two parts. This part is suitable for the determination of low
thermal resistances, i.e. up to about 0,2 m2-K/W, although it may be usable for values
up to about 0,4 m2-K/W. For values greater than about 0,2 m2-K/W, the method
specified in 1SO 5085-2 is suitable.
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INTERNATIONAL STANDARD

1SO 5085-1 : 1989 (E)

Textiles — Determination of thermal resistance —

Part 1:
Low thermal resistance

1 Scope

1.1 This part of 1ISO 5085 specifies a method for the deter-
mination of the resistance of fabrics, fabric assemblies or fibre
aggregates in sheet form to the transmission of heat through
them in the “steady state” condition. It applies to materials
whose thermal resistance is up to approximately 0,2 m2-K/W
(see however “Introduction”, last paragraph).

1.2 The method is suitable for materials up to 20 mm thick
{(above this thickness, edge losses become appreciable). Advice
on suitable components for constructing the apparatus is given
in annex A, means of determining the thermal conductivity are
described in annex B and numerical values for some textile
materials are given in annex C.

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
ISO 5085. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this part of ISO 5085 are encouraged to
investigate the possibility of applying the most recent editions
of the standards listed below. Members of IEC and ISO main-
tain registers of currently valid International Standards.

I1SO 139 : 1973, Textiles — Standard atmospheres for con-
ditioning and testing.

IS0 8302 : —", Thermal insulation — Determination of

steady-state areal thermal resistance and related properties —
Guarded hot plate apparatus.

3 Definitions

For the purposes of this part of ISO 5085, the following defini-
tions apply.

1} To be published.
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3.1 thermal resistance, R: The ratio of the temperature dif-
ference between the two faces of a test specimen to the rate of
flow of heat per unit area normal to the faces. It is analogous to
electrical resistance in the case of current flow through an elec-
trical conductor.

3.2 thermal conductivity, k: The quantity of heat that
passes in unit time through unit area of a slab of infinite extent
and of unit thickness when unit difference of temperature
exists between the faces of the slab. For a flat material having
parallel faces,

R=-2
k

where d is the thickness of the slab.

Thermal conductivity is the reciprocal of thermal resistance per
unit thickness.

NOTE — Since a textile is a heterogenous system consisting of fibres
and air, the term “"thermal conductivity’’ does not have its usual precise
meaning since, in addition to conduction, heat can be transferred
through a textile by radiation and possibly by convection. The heat
transfer rate incorporated in the definition is therefore the overall
transfer by conduction and by radiation {and by convection where ap-
plicable).

4 Units

The St unit of thermal resistance is the square-metre kelvin per
watt {m?-K/W).

NOTE — A practical unit of thermal resistance, widely used in the field
of textiles and clothing, is the ““tog’’ :

1tog = 0,1 m2.K/W

The Sl unit of thermal conductivity is the watt per metre kelvin
W/ (m-K)].
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