PD ISO/TS 16976-2:2015

T =
; 5

Respiratory protective
devices — Human factois

Part 2: Anthropometrics

[
bSlo ..making excellence a habit’


https://www.stdhive.com/standards/bs-pd-isots-16976-22015-pdf/

PD ISO/TS 16976-2:2015

PUBLISHED DOCUMENT

National foreword

This Published Document is the UK implementation of ISO/TS 16976-2:2015.
It superdedes DD ISO/TS 16976-2:2010 which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PH/4, Respiratory protection.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions of
a contract. Users are responsible for its correct application.

© The British Standards Institution 2015.
Published by BSI Standards Limited 2015

ISBN 978 0 580 89493 0
ICS 13.340.30

Compliance with a British Standard cannot confer immunity from
legal obligations.

This Published Document was published under ti = au hority of the
Standards Policy and Strategy Committee cn 57 Mlay 2015.

Amendments/corrigenda issued sice publication

Date Text affested



https://www.stdhive.com/standards/bs-pd-isots-16976-22015-pdf/

PD ISO/TS 16976-2:2015

TECHNICAL ISO/TS
SPECIFICATION 16976-2

Second edition
2015-04-01

Respiratory protective dev;zes -—
Human factors —

Part 2:
Anthropometrics

Appareils de protection resvir itoire — Facteurs humains —

Partie 2: Anthropométrie

—_— Reference number
=/ N— ISO/TS 16976-2:2015(E)

©1S0 2015


https://www.stdhive.com/standards/bs-pd-isots-16976-22015-pdf/

PD ISO/TS 16976-2:2015
ISO/TS 16976-2:2015(E)

COFYRIGHT PROTECTED DOCUMENT

© 1S0 201.

All richts -eserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or-hy (ny means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
vri“cen permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of

t. 2 requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2015 - All rights reserved


https://www.stdhive.com/standards/bs-pd-isots-16976-22015-pdf/

PD ISO/TS 16976-2:2015
ISO/TS 16976-2:2015(E)

Contents Page
FFOT@WOTM ........ooocccceeeee e85 5858555555555 iv
TN OQUICEION........cc st \%
1 S0P ... 1
2 NOITNATIVE TEECI@INCES .........cccccccovovoiese st 1
3 Terms and AefiME IOMNIS ... ¥ 4
4 Anthropometric measurements

4.1 Anthropometric instrument and software

4.2 Measurement procedures.............:

421 Landmarking ... . A
4.2.2 MEASUIINEG ..ooocoriieeeesieeesssissesssesesssssseessssssessssesssssssssesssssssessssssessssssees orse s e ssssessssessesssene

4.3 DIimensions t0 be MEASUIE ... sssssssssssessssssesssssiont e oo
5 Anthropometric data for head, face, and neck dimensions..............l o, 3
6 Anthropometric data for torso dimensions............ns - e 5
7 Interface between headform and OIS0 ... e 6
8 Human test panels for facial fEatures...............ii il e

8.1 [0T) 413 = U

8.2 Bivariate panel ... " —

8.3 Principal component analysis (PCA) panel
9 Models of headforms...............cooccmooceeset
Annex A (normative) Description, definition, and diag -anis of selected landmarks ... 15
Annex B (normative) Description, definition, and lia.jram of dimensions to be measured ... 18
Annex C (informative) Examples of application of human test panels for facial features...... 21
BIDIIOGIAPIY ... e 24

© 1S0 2015 - All rights reserved iii


https://www.stdhive.com/standards/bs-pd-isots-16976-22015-pdf/

PD ISO/TS 16976-2:2015
ISO/TS 16976-2:2015(E)

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. fo. the
different types of ISO documents should be noted. This document was drafted in accordance with ti.2
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 1.2 suuject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Intrc duction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniri.ze ¢“users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and e.vressions related to conformity
assessment, as well as information about ISO’s adherence to the WTQ or. 'ciples in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary infc mation

The committee responsible for this document is ISO/TC 94, r 2rscal safety — Protective clothing and
equipment, Subcommittee SC 15, Respiratory protective dey ices.

This second edition cancels and replaces the first edition (ISO/TS 16976-2:2010), which has been
technically revised. It also incorporates the Technicz! Corrigendum ISO 16976-2 Corr.1:2011.

The major technical changes are:
a) Inclusion of ISO/TS 16976-2 TECHNICAL “O"RIGENDUM 1:2011
b) Change of values for W5 and Wg iio 8.2

ISO/TS 16976 consists of the follo ving parts, under the general title Respiratory protective devices —
Human factors:

— Part 1: Metabolic rates und r >spiratory flow rates [Technical Specification]
— Part 2: Anthroporiec-ics [Technical Specification]

— Part 3: Physiolcgicul responses and limitations of oxygen and limitations of carbon dioxide in the
breathing environment [ Technical Specification]

— Part4:Vorkfbreathing and breathing resistance: Physiologically based limits [ Technical Specification]
— FPust 5. Thermal effects [ Technical Specification]

<= “Purt 6: Psycho-physiological effects [ Technical Specification]

— Part 7: Hearing and speech [Technical Specification]

— Part 8: Ergonomic factors [ Technical Specification]
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Introduction

For an appropriate design, selection, and use of respiratory protective devices, basic physiological
demands of the user must be considered. Type and intensity of work affect the metabolic rate (energy
expenditure) of the wearer. Weight and weight distribution of the device on the human body can
also influence metabolic rate. Metabolic rate is directly correlated with oxygen consumption, which
determines the respiratory demands and flow rates. The work of breathing is influenced by the air
flow resistances of the device and the lung airways. The work (or energy cost) of a breath is related ¢
the pressure gradient created by the breathing muscles and the volume that is moved in and out of 1<
lung during the breath. Anthropometric and biomechanical data are required for appropriate design o1
various components of a respiratory protective device, as well as for the design of relevant test meui.= ds.

This Technical Specification forms one part of a series of documents providing basic an.hropometric
measurement methods and data on humans. It contains information about the descript.on, definition,
and diagram oflandmarks and dimensions, up-to-date head and face data for variou - rac=/e nnic groups,
and human test panels.
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Respiratory protective devices — Human factors —

Part 2:
Anthropometrics

1 Scope

This part of ISO/TS 16976 is one part of a series of Technical Specifications that provide in‘ori.ation on
factors related to human anthropometry, physiology, ergonomics, and performance for tie pieparation
of standards for design, testing, and use of respiratory protective devices. This j art of [,J/TS 16976
contains information related to anthropometry. In particular, information is given tc:=:

— anthropometric measurement methods;

— anthropometric data for head, face, and neck dimensions;
— anthropometric data for torso dimensions;

— human test panels;

— models of headforms.

2 Normative references
The following documents, in whole or in part, are ..crmatively referenced in this document and are

indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referen:ea document (including any amendments) applies.

EN 14143, Respiratory equipment — Sry-onc.ined re-breathing diving apparatus

3 Terms and definitions

For the purposes of this docvinent, the terms and definitions given in Annexes A and B apply.

4 Anthropome ric measurements

4.1 Anthrcoosretric instrument and software

The standara measurement tools which are recommended are the anthropometer, a spreading calliper,
a sliding calliper, a pupillometer, and a steel measuring tape. A suitable data entry, editing, and analysis
soirswaic ‘s described in References [3] and [4].

*.1.. Anthropometer, a specialized tool for measuring linear distance between points on the body and
standard reference surfaces, such as the floor or a seat platform.

4.1.2 Spreading and sliding callipers, used for measuring the breadth and depth of body segments, as
well as the distance between reference marks.

4.1.3 Measuring tape, used for measuring the arc and circumference of body segments.
4.1.4 Pupillometer, a standard ophthalmic device used for measuring the interpupillary distance.
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