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National foreword

This British Standard is the UK implementation of ISO 20146:2019.

The UK participation in its preparation was entrusted to Technical
Committee MCE/8/-/4, Vacuum technology.

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

Attention is drawn to the fact that during the development of
[SO 20146:2019, the UK committee voted against its approval as an
International Standard.

The UK committee submitted a negative vote due to concerns regarding
Subclauses 3.2.6 and 6.20, and the term ‘Thermal transpiration’. In
order to avoid any potential misapplication or misinterpretation of this
standard, the UK committee draws users’ attention to the following
additional information and guidance.

Subclause 3.2.6

It is the opinion of the UK committee that the definition of disruption
pressure (burst pressure) does not clarify whether the term means

¢ afailsafe condition in which the gauge diaphragm exceeds its elastic
limit (therefore it will no longer function accurately) but retains its
mechanical integrity,

or
e atotal failure that allows gas to migrate across the gauge diaphragm.

The UK committee recommends that the indicated disruption pressure
(burst pressure) should always reflect a failsafe condition.

Subclause 6.20

This subclause notes that there is a relationship between the storage
temperature and the temperature for the system baking. The UK
committee advises that the term 'baking’ means the application of heat
to a system in order to release any impurities and other contaminants
from the surfaces in that system.

The UK committee also advises that some Capacitance diaphragm gauges
(CDG) that can be subjected to baking have remote signal conditioning
electronics that allow the gauge head to be heated to temperatures
significantly above the storage temperature. Users are advised to refer
to the nominal operating (environmental) conditions (see Subclause
6.19) to determine whether this is possible for their gauge.

The UK committee recommends that manufacturers give clear guidance
on gauges that can be subjected to baking, and recommends that users
consult the manufacturer before subjecting their gauge to any conditions
that are outside the manufacturer’s recommended operating conditions.

Thermal transpiration

It is the opinion of the UK committee that the standard does not
fully explain the term ‘thermal transpiration’. Therefore, the UK
committee advises that thermal transpiration can be defirB;bée'll]ments
macroscopic flow of a gas induced by a temperaturc ¢radient, urmtg )
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higher temperature region, resulting in a higher pressure in the higher
temperature region. The magnitude of the thermal transpiration effect
varies between gas species. Some CDGs include self-heating systems
that maintain the gauge at a constant (elevated) temperature. This

can protect the internal surfaces from condensation of gas species

and reduce the effects of changes in ambient temperature. Normally,
the pressure indicated by a CDG is not affected by different gas
species. However, the UK committee recommends that users take care
when operating CDGs at elevated temperatures due to the thermal
transpiration effect.

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 2019
Published by BSI Standards Limited 2019

ISBN 978 0 580 95901 1
ICS 23.160

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

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 March 2019.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub

Full document details: BS ISO 20146:2019


http://avadocuments2026.com/doc/bs-iso-20146-2019
http://avadocuments2026.com/doc/bs-iso-20146-2019

Documents

Document Sharing Hub

Full document details: BS 1ISO 20146:2019


http://avadocuments2026.com/doc/bs-iso-20146-2019
http://avadocuments2026.com/doc/bs-iso-20146-2019

BSISO 20146:2019

INTERNATIONAL ISO
STANDARD 20146

First edition
2019-01-31

Vacuum technology — Vacuum
gauges — Specifications, calibration
and measurement uncertainties for
capacitance diaphragm gauges

Technique du vide — Manomeétres a vide — Spécifications, étalonnage
et incertitudes de mesure des manometres capacitifs a membrane

Reference number

— T — 1SO 20146:2019(E)
ISO Documents
=\ = Document Sharing Hub
= ©150 2019

Full document details: BS ISO 20146:2019


http://avadocuments2026.com/doc/bs-iso-20146-2019
http://avadocuments2026.com/doc/bs-iso-20146-2019

BSISO 20146:2019
IS0 20146:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2019, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47

copyright@iso.org
www.iso.org
Documents
.. Document Sharing Hub
11 © ISO 2019 - All rights reserved

Full document details: BS ISO 20146:2019


http://avadocuments2026.com/doc/bs-iso-20146-2019
http://avadocuments2026.com/doc/bs-iso-20146-2019

BSISO 20146:2019

1SO 20146:2019

Contents Page
FOT@WOTT ... \%
I O@UICEION ... vi
1 S0P ... 1
2 NOIIMATIVE FEERTEIICES .........cccooiii s 1
3 Terms and defiNITIONIS ...

3.1 Components.............

3.2 Physical parameters...

3.3 Other parameters...........ccc..

Symbols and abbreviated TEIMIS ...t 6
5 Capacitance diapRIragimn AUZE ... oo 6

51 PIAIICTPLE e 6
6 Specifications for capacitance diaphragm gauge ...

6.1 Type of capacitance diaphragm gauge.................

6.2 Temperature control of gauge head.............cc......

6.3 Display and measurement signal OULPUEL UNTE ...

6.4 Measurement range of capacitance diaphragm gauge ...

6.5 Expected measurement uncertainty ...

6.6 Temperature coefficients of zero readings and span..

6.7 RESOIULION ..o

6.8 Response time of the gauge head............ccocccce.

6.9 Warm-up period ...

6.10 Admissible pressure (maximum 10ad PIrESSUIE).........ccoiieesees e

6.11  Disruption PreSsure (DUISt PIESSUIE).... ..o e

6.12 Materials exposed to gas

6.13 Mounting orientation of the gauge head ...

6.14  Fitting tO CRamMIDET ..o

6.15 Internal volume.........ccoineen

6.16 Interface and pin connections
6.17 Compatibility between a gauge head and a control unit...
6.18 Dimension and weight of the gauge head and control unit...

6.19 Nominal operating (environmental) conditions...........c......

6.20 Storage and transportation COMAITION. ...

6.21 Input power and itS FEQUITEIMEIIES ... e e
7 Additional (optional) specifications for capacitance diaphragm gauge

7.1 Reproducibility (long-term instability) ...,

7.2 Tilting effect on zero readings

7.3 REPEALADIIILY OF ZET0 ...

7.4 Durability of zero after the pressure of full scale
7.5 Durability of span after the pressure of full scale

7.6 Durability of zero after the admissible PreSSUIe. ...

7.7 Durability of span after the admissible PreSSure ...

7.8 Update interval ...

7.9 Inner diameter of connecting tube

7.10 Cablelength ...

7.11 Set point of pressure..

7.12  Photographs ..

7.13 Inspection record and calibration CertifiCate ...
8 CALIDITATION ...

8.1 Calibration procedure....

8.2 Calibration uncertainty...

8.3 Calibration CErtifiCate. ...

] Document Sharin%Hub
© IS0 2019 - All rights reserved 1

Full document details: BS ISO 20146:2019


http://avadocuments2026.com/doc/bs-iso-20146-2019
http://avadocuments2026.com/doc/bs-iso-20146-2019

BSISO 20146:2019

ISO 20146:2019

9 Measurement uncertainty at use

Annex A (informative) Compensation of thermal transpiration effect.............n 13

BIDIHOGTAPIY ...ttt 16
Documents

. Document Sharing Hub

v © ISO 2019 - All rights reserved

Full document details: BS ISO 20146:2019


http://avadocuments2026.com/doc/bs-iso-20146-2019
http://avadocuments2026.com/doc/bs-iso-20146-2019

BSISO 20146:2019
ISO 20146:2019

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 documents 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 drawn to the possibility that some of the elements of this document may be the subject 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 Introduction 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 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 112, Vacuum technology.

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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