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Foreword

The text of document 65B/488/FDIS, future edition 1 of IEC 60534-2-5, prepared by SC 65B, Devices,
of IEC TC 65, Industrial-process measurement and control, was submitted to the IEC-CENELEC
parallel vote and was approved by CENELEC as EN 60534-2-5 on 2003-10-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-07-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-10-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annexes A and B are informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60534-2-5:2003 was approved by CENELEC as a
European Standard without any modification:
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publications apply to this European Standard only when incorporated in it by amendment or
revision. For undated references the latest edition of the publication referred to applies (including
amendments).

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

Publication Year Title EN/HD Year

IEC 60534-1 1987 Industrial-process control valves EN 60534-1 1993
Part 1: Control valve terminology and
general considerations

IEC 60534-2-1 1998 Part 2-1: Flow capacity - Sizing EN 60534-2-1 1998
equations for fluid flow under installed
conditions

IEC 60534-2-3 1997 Part 243} Flow/capacity.- Test EN 60534-2-3 1998

procedures
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS CONTROL VALVES -

Part 2-5: Flow capacity — Sizing equations for fluid flow
through multistage control valves with interstage recovery

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of 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, IEC publishes International Standards, Technical Specifications,
Technical Reports, and Guides (hereafter referred to as “IEC Publication(s)”). 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. IEC collaborates closely with the International Organization for Standardization
(1SO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of 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 IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate,[ IEC ,cannot 'be held responsible for the fway /in f'which /they are used or for any
misinterpretation by any end-user!

In order to promote international Gniformity IECyNationalfCommittees undertake to apply IEC Publications
transparently to the maximum extent possible in their“national“and ‘regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no markingprocedure, to/-indicate itsapproval candscannot be irendered responsible for any
equipment declared to be in conformity, with an1EC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 60534-2-5 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/488/FDIS 65B/502/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until 2007.
At this date, the publication will be

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.
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INTRODUCTION

This part of IEC 60534 includes equations for predicting flow which are the same as IEC
60534-2-1. The differences in this multistage standard are:

a) the equation for the calculation of expansion factor Y (equation 18);
b
c

d

the non-inclusion of the section on sizing for laminar flow;
the inclusion of stage interaction factor k (8.8) and reheat factor r (8.9);

)
)
)
) the addition of Tables for multistage valves for values of F| and x1

The test data used to validate the method for numbers of stages from one to five was
obtained from sizing tests carried out in accordance with IEC 60534-2-3 using air as the test
medium at pressures varying from 5 x 10% Pa to 13,5 x 10° Pa and at temperatures of
approximately 300 K. Some data was obtained under plant conditions using steam at
pressures varying from 12 x 105 Pa to 110 x 10° Pa and temperatures from 460 K to 750 K.

The method is applicable to any number of stages but has only been validated up to five
stages.

If valve specific coefficients (such as K, or C,, F, and xq) cannot be determined by
appropriate test procedures in IEC 60534-2-3, values supplied by the manufacturer should
then be used.
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INDUSTRIAL-PROCESS CONTROL VALVES -

Part 2-5: Flow capacity — Sizing equations for fluid flow
through multistage control valves with interstage recovery

1 Scope

This part of IEC 60534 includes equations for predicting the flow of compressible and
incompressible fluids through multistage 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 (Ap/pq), 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 Ap/pq result in compressibility effects
which require that the basic equations be modified by appropriate correction factors. The
equations for compressible,fluids,are for use, with_gas or vapour,and. are not intended for use
with multiphase streams.such as gas:liquid; vapour-liquid or gas-solid’'mixtures.

This standard is applicable only'to those desighs of multistage multipath control valves and
multistage single path control valves.

2 Normative references

The following referenced documents are indispensable for the application 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.

IEC 60534-1:1987, Industrial-process control valves — Part 1: Control valve terminology and
general considerations

IEC 60534-2-1:1998, Industrial-process control valves — Part 2-1: Flow capacity — Sizing
equations for fluid flow under installed conditions

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60534-1 and the
following apply.
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