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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 used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO decumentsdocument should be noted. This document was drafted in accordance
with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention-is-drawnlSO draws attention to the possibility that seme-efthe elementsimplementation of this
document may beinvolve the subjeetuse of (a) patent(s). ISO takes no position concerning the evidence,
validity or applicability of any claimed patent rights_in respect thereof. As of the date of publication of
this document, ISO had not received notice of (a) patent(s) which may be required to implement this
document. However, implementers are cautioned that this may not represent the latest information,

which may be obtained from the patent database available at www.iso.org/patents:. ISO shall not be held
respon51ble for 1dent1fymg any or all such patent rlghts —De’ea#s—ef—a-ny—pa%en&—n-ghtsﬂen&ﬁeé—é—uaamg—the

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee SC 5,
Ergonomics of the physical environment.

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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Introduction

This document belongs to a group of thermal standards intended for use in the assessment and
management of work in the heat.

Several outdoor and indoor lines of industries, commerce and occupations involve substantial exposurél
where individuals can be exposed to high temperatures, humidity and/or thermal radiation. Working in
such hot environments can lead to several adverse effects on human performance and health, such as
thermal discomfort, increased strain, decreased performance and heat-related disorders. Heat can also
interfere with several other factors in the workplace, modifying or aggravating the risk of common
hazards and increasing the risk of heat-associated disorders. In addition, skin contact with hot surfaces
can lead to burns.

Due to the negative impact of heat on human health and performance, as well as on work productivity,
quality and safety, it is necessary to consider a comprehensive strategy of risk assessment and
management practices.

While other standards have described specific indices to be used to assess the hot work environment and
the potential physiological consequences, this document describes the methods and practices to organize
the management of these work environments and the supervision of the exposed persons.

The choice of when to use the methods described in this document is at the discretion of the persons
responsible for occupational safety and/or health.
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Ergonomics of the thermal environment— Management of
working conditions in hot environments

1 Scope
This document adopts aan approach where actions, particularly control measures and medicdl

supervision, are specified as a function of the class of severity of the potential effects. It provides
instructions for appropriate management practices for hot workplaces and describes:

— ——a procedure for managing work in hot environments;

— ——guidelines on how to apply the different International Standards in the field of thermdl
environments when assessing heat-related risks;

— ——guidelines to organize the medical supervision of the people working in hot environments;
— ——information for instructing the persons working in hot environments;

— ——an example of assessment of a hot working situation.

The procedure described in this document aims to anticipate the problems related to work in warm to
hot environments by classifying the different work situations according to their potential health effects,
informing the persons concerned - workers and management - of the seriousness of these effects,
planning appropriate measures to be implemented to prevent these effects and providing medical
surveillance of exposed persons.

This document supports good occupational safety and health practices and is applicable to both indoor
and outdoor work situations.

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, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

SO 15265:2004, Ergonomics of the thermal environment — Risk assessment strategy for the prevention df
stress or discomfort in thermal working conditions

3 Terms, definitions and symbols
3.1 Terms and definitions

No terms and definitions are listed in this document.
SO and IEC 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 at https://www.electropedia.org/

3.2 Symbols and abbreviated terms

Symbol or Definition Units
abbreviated

term

Diim duration limit of exposure min

© IS0 2023 - All rights reserved 1
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Symbol or Definition Units
abbreviated

term

EC exposure class of a work situation

Ila static (or basic) clothing thermal insulation clo

M metabolic rate w

Pa partial water vapour pressure kPa
PHS predicted heat strain -
PMV predicted mean vote -
PPD predicted percentage of dissatisfied %

RH relative humidity %

ta air temperature °C

tg globe temperature °C
TEF thermal exposure form of a work situation

Va air velocity m-s—1
WBGT wet bulb globe temperature °C
WBGTIlim limit of the WBGT index as a function of metabolic rate °C

4 Classification of the working situations in hot environments

4.1 General

The nature and the urgency of the control measures to improve and eliminate a working situation where
a heat-related health problem sightcould occur depend upon the severity of this problem. Table 1¥able+
defines the six expesure-classes{EC}ECs and the classification criteria, according to the PMV value and
the Diim of the thermal condition;aee i ondition—. As
defined in ISO 7933, Dim is the duration of exposure after which either the total sweating exceeds 3
pereent % of the body weight of the average worker; or the core temperature reaches 38 °C.

Table 1 — Definition of the 6-Expesure-€Classes-(E€)six ECs for hot working situations

EC | Definition Criteria

1 Thermal comfort as defined in ISO 77301 --0,7<PMV <0,7

2 Light thermal discomfort 0,7<PMV<1,7

3 Strong thermal discomfort 1,7 < PMV and Diim = 480 min
4 Thermal constraint in the long term 120 < Diim < 480 min

5 Thermal constraint in the short term 30 < Diim < 120 min

6 Immediate thermal constraint Diim < 30 min

This document describes the procedure to identify as soon as possible the EC of a given work
environment, select accordingly the optimal control measures to eliminate or minimize the exposure,
organize the working situation in consequence and protect adequately the exposed persons.

! Under preparation. Stage at the time of publication: ISO/DIS 7730:2023.
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4.2 Risk management system

The heat risk management model shall be fully integrated into the occupational health and safety {OHS]
management system and practices of the erganisationorganization, to ensure the implementation ang
continuance of the activities.

NOTE This kind of system can be established according to, for example, ISO 45001, which was prepared to be
compatible with ISO 9001 for quality management systemsystems and ISO 14001 for environmental management
systemsystems.

4.3 Exposure assessment and prevention procedure

4.3.1 General

-

The exposure assessment procedure follows the principles presented in ISO 15265, with the addition o
an initial stage for the recognition of the situations where a heat-related health problem mightcoul
occur. The procedure therefore includes four stages and is illustrated in Figure 1Eigure1-derived-froy

— —Stage 1, screening: where the working situations that are causing or are likely to lead to heat
stress exposures are identified and listed.

o

— —Stage 2, observation: where the working situations identified in stage 1 are reviewed qualitativeliy
to determine the simple and straightforward measures to be implemented to reduce the class of the
working situation to EE1EC 1, or at least EC2EC 2.

A decision is made to perform a further analysis if the problem is neither eliminated nor sufficiently
reduced, or whenever it is uncertain whether the preventive actions will be or have been sufficient
to guarantee the persons' health and safety.

— —Stage 3, analysis: where quantitative evaluations are made of the parametert
charaeterisingcharacterizing the working situations and the thermal indices defined in ISO 773
(PMV and PPD), ISO 7243 (WBGT) and ISO 7933 (PHS) are computed. Additional control or
organisational measures are determined and their effects to improve the working situations are
evaluated.

It is anticipated that most common problems of work in hot situations can be managed using the
methods and procedures in stages 1 to 3. For unusual or peculiar work circumstances, a further
expertise stage is conducted (stage 4).

— —Stage 4, expertise: will usually deal with highly complex thermal working circumstances anh
require sophisticated or specific measurements. This stage is conducted by the same persons as stage
3, with the additional assistance of highly speeialisedspecialized experts. The approach anh
techniques that are required will vary according to the nature of the problem and are within the
responsibility of the intervening experts. This stage will therefore not be further discussed in this
document.
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