INTERNATIONAL ISO
STANDARD 14511

Second edition
2019-01

Measurement of fluid flow in closed
conduits — Thermal mass flowmeters

Mesure de débit des fluides dans les conduites fermées — Débitmeétres
massiques par effet thermique

Reference number
1SO 14511:2019(E)

©1S0 2019




ISO 14511:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, 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 [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2019 - All rights reserved



ISO 14511:2019(E)

Contents Page
FFOT@WOIM ..........ooooooeoeeeee oo es s 858 s \%
IIMEIOAUCTION. ......oooooi sk vi
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ...t 1

3.1 General terms
3.2 Specific terms

Selection of thermal Mass fIOWIMELETS ... 4
5 Capillary thermal mass flowmeter (CTMF Meter)..........eeeees e

5.1 Principles Of MEASUTEIMIEIIT ...
5.2 TYPICAL A@SIZI oo
5.3 Applications and limitations of use....................

5.3.1  Gas property effects ...

5.3.2  Application and fluid properties

5.3.3  Temperature effects ...

5.34  Pressure effects

5.3.5  PUISAION EFFECES ..ot

5,316 PIESSUIE LOSS....oooioiieieiieiiieieiises s
5.3.7 Cleanness of the gas.........cn
5.3.8  Mounting orientation effects....................
5.3.9 Installation effects for flow profile...
5.3.10 Vibrations — Hydraulic and mechanical...
5.3.11  ValVeS .
5.4 IVLEEET SELECTION ... e
541  Principal FEQUITEIMIEIIT. ...
5.4.2  Performance specifications
5.4.3  Physical SPeCIfiCatiONns ...t
54 catMeberratingss/ise/d03ba208-782d-4a80-b867-afec98e8007aiso-1 45142015
5.4.5  Application and fluid properties
54.6  COTITOSION ..o
5.4.7  Transmitter specifications.....................
55 Installation and commissioning..................
5.5.1 General considerations............ccc....
TR T/ - 1 < OO
5.5.3  MeECRANICAL STIESS ..o
5.5/4  Process adjUSTIMENT ...ttt
6 Insertion and/or in-line thermal mass flowmeter (ITMF meter) ..., 13
6.1 Principle of measurement
0.1.1  GOIIETAL oo

6.1.2  Constant power method
6.1.3  Constant-temperature-differential method ..

6.2 TYPICAL AESTGIN e
6.2.1  ITMF DaSIC A@SIIN ..o
6.2.2  In-line ITMF meter ...
6.2.3  Insertion-ITMF meter
6.2.4  Multi-point inSertion-ITMF Meter . ... 18
6.3  Applications and lHMitations Of USE. ... 18
6.3.1  General remarks
6.3.2  Normalized volume floWrate UNItS.... ... 18
6.3.3  Fluid Property EffECES ... 18
6.3.4  Temperature effects
6.3.5  PIESSUIE EfF@CES ..ot

© 1S0 2019 - All rights reserved iii



ISO 14511:2019(E)

6.3.6  Fluid phase........cnn

6.3.7  Bi-directional flow

6.3.8  Pulsation effects.........ccccccccccnen.

0.3.9  PI@SSUIE LOSS....ooooooioeioeoeeeeee oo

6.3.10  Sensor CONtAMINATION ..ot

6.3.11 Mounting orientation effects

LOTC T D 60 TS] =1 =N () <) (] of

LST T TS T 070} s U LU LT o) ir= o ) 0 1
6.4 Meter selection ...,

6.4.1  General
6.4.2  Performance SpeCifiCations ...
(30 305 TN 53 0745 Uor=1 IES] 013 1 i Uor= (o) o 10000

6.4.4  Meter ratings
6.4.5  Application and fluid Properties ... 21
B.4.6  COTTOSIOML..ooooiieeeieeee et
6.4.7  Transmitter specifications
6.5 Installation and commissioning.............
6.5.1  General considerations...........
6.5.2  Cleaning........
6.5.3  Safety..n
6.5.4  MECRANICAL STTESS ....oooooooivririiieise i
6.5.5  PrOCESS COMAITIONS ..oooioriiiriiieeieieee et
7 Instrument specification sheet and Marking ..., 24
7.1 User specification sheet ...
7.2 Manufacturer's data sheet
7.3 IMATKRITIE Lt
7.3 1 MANAAEOTY i
7.3.2 OPTIOMIAL oo
8 CALIDITATION ...
8.1 General considerations. ...,
8.2 Use of the desired gas under process conditions....
8.3 Use of @ SUITOZate as ...
8.4  In situ calibration
8.5 INSEITION-TITIME TNEETET ...ooi et
8.6 CaliDTAtION fTEQUEIICY ...
8.7 CaliDTatioN COTTITICATE. ....oo oo
9 Pre-installation inspection and te@STINE ... 28
10 IMMAEINEEIMATICE ..........c.oo e
10.1  General
10.2  VISUAL INSPECEION ..ooooooeveicss st 29
T0.3  FUNCHONAL EEST et 29
10.4 Record keeping (Maintenance audit trail) ... 29
BIBLIOGTAPIY ... 30
iv © IS0 2019 - All rights reserved



ISO 14511:2019(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 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 30, Measurement of fluid flow in closed
conduits, Subcommittee SC 5, Velocity and mass methods.

This second edition cancels and replaces the first edition (ISO 14511:2001), of which it constitutes a
minor revision.

The changes compared to the previous edition are as follows:

— the sentence “The measurand temperature difference between the two sensors is proportional to the
mass flow rate” has been removed from 5.1;

— the references to the VIM and GUM Guides have been updated.

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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