
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

AMERICAN NATIONAL STANDARD 
 

ANSI/ISA-75.01.01 (IEC 60534-2-1 Mod)-2007 
 

Flow Equations for 
Sizing Control Valves 

 
Approved 7 November 2007 

 

This is a preview of "ANSI/ISA 75.01.01-20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISA75012007IEC60534Mod?source=preview


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANSI/ISA-75.01.01 (IEC 60534-2-1 Mod)-2007 
Flow Equations for Sizing Control Valves 

ISBN:  978-1-934394-39-7 

Copyright © 2007 by ISA.  All rights reserved.  Not for resale.  Printed in the United States of America.  
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or 
by any means (electronic, mechanical, photocopying, recording, or otherwise), without the prior written 
permission of the Publisher. 

ISA 
67 Alexander Drive 
P. O. Box 12277 
Research Triangle Park, North Carolina  27709 
USA

This is a preview of "ANSI/ISA 75.01.01-20...". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISA/ANSIISA75012007IEC60534Mod?source=preview


 - 3 -            ANSI/ISA-75.01.01 (IEC 60534-2-1 Mod)-2007 

Copyright 2007 ISA. All rights reserved. 

Preface 

This preface, as well as all footnotes and annexes, is included for information purposes and is not part of 
ANSI/ISA-75.01.01 (IEC 60534-2-1 Mod)-2007. 

The standards referenced within this document may contain provisions which, through reference in this 
text, constitute requirements of this document.  At the time of publication, the editions indicated were 
valid.  All standards are subject to revision, and parties to agreements based on this document are 
encouraged to investigate the possibility of applying the most recent editions of the standards indicated 
within this document.  Members of IEC and ISO maintain registers of currently valid International 
Standards.  ANSI maintains registers of currently valid U.S. National Standards.  

This document has been prepared as part of the service of ISA toward a goal of uniformity in the field of 
instrumentation.  To be of real value, this document should not be static but should be subject to periodic 
review.  Toward this end, the Society welcomes all comments and criticisms and asks that they be 
addressed to the Secretary, Standards and Practices Board; ISA; 67 Alexander Drive; P. O. Box 12277; 
Research Triangle Park, NC  27709; Telephone (919) 549-8411; Fax (919) 549-8288; E-mail: 
standards@isa.org. 

The ISA Standards and Practices Department is aware of the growing need for attention to the metric 
system of units in general, and the International System of Units (SI) in particular, in the preparation of 
instrumentation standards.  The Department is further aware of the benefits to USA users of ISA 
standards of incorporating suitable references to the SI (and the metric system) in their business and 
professional dealings with other countries.  Toward this end, this Department will endeavor to introduce 
SI-acceptable metric units in all new and revised standards, recommended practices, and technical 
reports to the greatest extent possible.  Standard for Use of the International System of Units (SI): The 
Modern Metric System, published by the American Society for Testing & Materials as IEEE/ASTM SI 10-
97, and future revisions, will be the reference guide for definitions, symbols, abbreviations, and 
conversion factors. 

It is the policy of ISA to encourage and welcome the participation of all concerned individuals and 
interests in the development of ISA standards, recommended practices, and technical reports.  
Participation in the ISA standards-making process by an individual in no way constitutes endorsement by 
the employer of that individual, of ISA, or of any of the standards, recommended practices, and technical 
reports that ISA develops. 

CAUTION — ISA ADHERES TO THE POLICY OF THE AMERICAN NATIONAL STANDARDS 
INSTITUTE WITH REGARD TO PATENTS. IF ISA IS INFORMED OF AN EXISTING PATENT THAT IS 
REQUIRED FOR USE OF THE STANDARD, IT WILL REQUIRE THE OWNER OF THE PATENT TO 
EITHER GRANT A ROYALTY-FREE LICENSE FOR USE OF THE PATENT BY USERS COMPLYING 
WITH THE STANDARD OR A LICENSE ON REASONABLE TERMS AND CONDITIONS THAT ARE 
FREE FROM UNFAIR DISCRIMINATION.  

EVEN IF ISA IS UNAWARE OF ANY PATENT COVERING THIS STANDARD, THE USER IS 
CAUTIONED THAT IMPLEMENTATION OF THE STANDARD MAY REQUIRE USE OF TECHNIQUES, 
PROCESSES, OR MATERIALS COVERED BY PATENT RIGHTS. ISA TAKES NO POSITION ON THE 
EXISTENCE OR VALIDITY OF ANY PATENT RIGHTS THAT MAY BE INVOLVED IN IMPLEMENTING 
THE STANDARD. ISA IS NOT RESPONSIBLE FOR IDENTIFYING ALL PATENTS THAT MAY 
REQUIRE A LICENSE BEFORE IMPLEMENTATION OF THE STANDARD OR FOR INVESTIGATING 
THE VALIDITY OR SCOPE OF ANY PATENTS BROUGHT TO ITS ATTENTION. THE USER SHOULD 
CAREFULLY INVESTIGATE RELEVANT PATENTS BEFORE USING THE STANDARD FOR THE 
USER’S INTENDED APPLICATION. 
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HOWEVER, ISA ASKS THAT ANYONE REVIEWING THIS STANDARD WHO IS AWARE OF ANY 
PATENTS THAT MAY IMPACT IMPLEMENTATION OF THE STANDARD NOTIFY THE ISA 
STANDARDS AND PRACTICES DEPARTMENT OF THE PATENT AND ITS OWNER. 

ADDITIONALLY, THE USE OF THIS STANDARD MAY INVOLVE HAZARDOUS MATERIALS, 
OPERATIONS OR EQUIPMENT. THE STANDARD CANNOT ANTICIPATE ALL POSSIBLE 
APPLICATIONS OR ADDRESS ALL POSSIBLE SAFETY ISSUES ASSOCIATED WITH USE IN 
HAZARDOUS CONDITIONS. THE USER OF THIS STANDARD MUST EXERCISE SOUND 
PROFESSIONAL JUDGMENT CONCERNING ITS USE AND APPLICABILITY UNDER THE USER’S 
PARTICULAR CIRCUMSTANCES. THE USER MUST ALSO CONSIDER THE APPLICABILITY OF 
ANY GOVERNMENTAL REGULATORY LIMITATIONS AND ESTABLISHED SAFETY AND HEALTH 
PRACTICES BEFORE IMPLEMENTING THIS STANDARD. 

The following people served as members of ISA Subcommittee SP75.01: 

NAME COMPANY 

J. George, Chair Richards Industries 
W. Weidman, Managing Director Worley Parsons 
H. Baumann Consultant 
H. Boger* Masoneilan Dresser 
G. Borden Consultant 
S. Boyle Metso Automation USA Inc. 
C. Crawford Consultant 
A. Glenn Flowserve Corporation 
M. Hanusa* Fisher Controls International Inc. 
H. Hoffmann Samson AG 
J. McCaskill Power Chokes 
A. McCauley Chagrin Valley Controls Inc. 
J. Reed Consultant 
J. Reid Cashco Inc. 
M. Riveland* Fisher Controls International Inc. 
K. Schoonover Con-Tek Valves Inc. 
E. Skovgaard Control Valve Solutions 
F. Volpe* Masoneilan Dresser 
J. Young The Dow Chemical Company 
______  
* One vote per company.  
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FOREWORD 

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization 
comprising all national electrotechnical committees (IEC National Committees). The object of the IEC is 
to promote international co-operation on all questions concerning standardization in the electrical and 
electronic fields. To this end and in addition to other activities, the IEC publishes International Standards. 
Their preparation is entrusted to technical committees; any IEC National Committee interested in the 
subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. The IEC collaborates 
closely with the International Organization for Standardization (ISO) in accordance with conditions 
determined by agreement between the two organizations. 

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, 
an international consensus of opinion on the relevant subjects since each technical committee has 
representation from all interested National Committees. 

3) The documents produced have the form of recommendations for international use and are published 
in the form of standards, technical reports or guides and they are accepted by the National Committees in 
that sense. 

4) In order to promote international unification, IEC National Committees undertake to apply IEC 
International Standards transparently to the maximum extent possible in their national and regional 
standards. Any divergence between the IEC Standard and the corresponding national or regional 
standard shall be clearly indicated in the latter. 

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible 
for any equipment declared to be in conformity with one of its standards. 

6) Attention is drawn to the possibility that some of the elements of this International Standard may be 
the subject of patent rights. The IEC shall not be held responsible for identifying any or all such patent 
rights. 

International Standard IEC 60534-2-1 has been prepared by subcommittee 65B: Devices, of IEC 
technical committee 65: Industrial-process measurement and control. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

65B/347/FDIS 65B/357/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on voting 
indicated in the above table. 

The current edition of IEC 60534-2-1 cancels and replaces the first edition of both IEC 60534-2 published 
in 1978, and IEC 60534-2-2 published in 1980, which cover incompressible and compressible fluid flow, 
respectively. 
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IEC 60534-2-1 covers sizing equations for both incompressible and compressible fluid flow. 

Annexes A, B, C, D, E, F, and G are for information only. 

A bilingual version of this standard may be issued at a later date. 
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1 Scope 

ANSI/ISA-75.01.01 (IEC 60534-2-1 Mod)-2007 includes equations for predicting the flow coefficient of 
compressible and incompressible fluids through control valves. 

The equations for incompressible flow are based on standard hydrodynamic equations for Newtonian 
incompressible fluids. They are not intended for use when non-Newtonian fluids, fluid mixtures, slurries, 
or liquid-solid conveyance systems are encountered. 

At very low ratios of pressure differential to absolute inlet pressure (ΔP/P1), compressible fluids behave 
similarly to incompressible fluids. Under such conditions, the sizing equations for compressible flow can 
be traced to the standard hydrodynamic equations for Newtonian incompressible fluids. However, 
increasing values of ΔP/P1 result in compressibility effects that require that the basic equations be 
modified by appropriate correction factors. The equations for compressible fluids are for use with gas or 
vapor and are not intended for use with multiphase streams such as gas-liquid, vapor-liquid or gas-solid 
mixtures. 

For compressible fluid applications, this part of ISA-75.01.01-2007 is valid for all valves. However, 
manufacturers of some valves with xT ≥ 0.84 have reported minor inaccuracies (see Annex G). Caution 
must also be exercised when applying the equations for compressible fluids to gaseous mixtures of 
compounds, particularly near phase boundaries.   

The accuracy of results computed with the equations in this standard will be governed by the accuracy of 
the constituent coefficients and the process data supplied.  Methods of evaluating the coefficients used in 
the equations presented herein are given in ANSI/ISA-75.02-1996.  The stated accuracy associated with 
the coefficients in that document is ± 5% when Cv /d 2 < 0.047 N18. Reasonable accuracy can only be 
maintained for control valves if Cv /d 2 < 0.047 N18. 

2 Normative references 

The following normative documents contain provisions which, through reference in this text, constitute 
provisions of this part of ISA-75.01.01-2007. At the time of publication, the editions indicated were valid. 
All normative documents are subject to revision, and parties to agreements based on this part of  
ISA-75.01.01-2007 are encouraged to investigate the possibility of applying the most recent editions  
of the normative documents indicated below. Members of IEC and ISO maintain registers of currently  
valid International Standards. 

IEC 60534-1:2005, Industrial-process control valves – Part 1: Control valve terminology and general 
considerations 

IEC 60534-2-3:1997, Industrial-process control valves – Part 2-3: Flow capacity – Test procedures 

ANSI/ISA-75.02-1996, Control Valve Capacity Test Procedures 

ANSI/ISA-75.05.01-2000 (R2005), Control Valve Terminology 

3 Definitions 

For the purpose of ANSI/ISA-75.01.01 (IEC 60534-2-1 Mod)-2007, definitions given in IEC 60534-2-1 
apply with the addition of the following: 
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