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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS CONTROL VALVES -
Part 1: Control valve terminology and general considerations

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,
Publicly Available Specifications (PAS) 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 (ISO) 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 way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees 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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 60534-1:2005. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 60534-1 has been prepared by subcommittee 65B: Measurement and control devices, of
IEC technical committee 65: Industrial-process measurement, control and automation. It is an
International Standard.

This fourth edition cancels and replaces the third edition published in 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) update of the definitions given in IEC 60534-1 in order to harmonize them with current
terminology;
b) addition of terms common to individual standards in the 60534 series; and

c) further clarification in existing definitions.

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

Draft Report on voting

65B/1228/FDIS 65B/1235/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

IEC 60534 consists of the following parts, under the general title Industrial-process control
valves:

Part 1: Control valve terminology and general considerations

Part 2-1:  Flow capacity — Sizing equations for fluid flow under installed conditions

Part 2-3:  Flow capacity — Test procedures

Part 2-4:  Flow capacity — Section Four: Inherent flow characteristics and rangeability

Part 3-1:  Dimensions — Face-to-face dimensions for flanged, two-way, globe-type, straight
pattern and centre-to-face dimensions for flanged, two-way, globe-type, angle
pattern control valves

Part 3-2: Dimensions — Face-to-face dimensions for rotary control valves except butterfly
valves

Part 3-3: Dimensions — End-to-end dimensions for buttweld, two-way, globe-type, straight
pattern control valves

Part 4: Inspection and routine testing
Part 5: Marking

Part 6-1:  Mounting details for attachment of positioners to control valves — Section 1:
Positioner mounting on linear actuators

Part 6-2: Mounting details for attachment of positioners to control valves — Positioner
mounting on rotary actuators

Part 7: Control valve data sheet

Part 8-1:  Noise considerations — Section One: Laboratory measurement of noise generated
by aerodynamic flow through control valves


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://standards.iteh.ai/catalog/standards/iec/7183ed93-2abc-4103-8bf4-054d6336808a/iec-60534-1-2023

IEC 60534-1:2023 RLV © IEC 2023 -5-

Part 8-2:  Noise considerations — Section 2: Laboratory measurement of noise generated by
hydrodynamic flow through control valves

Part 8-3:  Noise considerations — Control valve aerodynamic noise prediction method

Part 8-4: Noise considerations — Section 4: Prediction of noise generated by hydrodynamic
flow

Part 9: Test procedure for response measurements from step inputs

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INDUSTRIAL-PROCESS CONTROL VALVES -

Part 1: Control valve terminology and general considerations

1 Scope

This part of IEC 60534 applies to all types of industrial-process control valves (hereinafter
referred to as control valves). This document establishes a partial basic terminology list and
provides guidance on the use of all other parts of IEC 60534.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 (all parts), Industrial-process control valves

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
3.1 Component terminology

3.11
control valve
power-operated device that changes the fluid flow rate in a process control system

Note 1 to entry: K The device assembly consists of a valve connected to an actuator that is capable of changing
the position of a closure member in the valve in response to a signal from the controlling system.

3.1.1.1
control valve with a linear motion closure member
valve that contains a closure member that moves in a line perpendicular to the seating plane

3.1.1.11

diaphragm valve

valve in which a flexible closure member isolates the line fluid from the actuating mechanism
and provides a seal to the atmosphere

3.1.1.1.2

gate valve

valve whose closure member is a flat gate that moves in a direction parallel to the plane of the
seat
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3.1.1.1.3
globe-(angle) valve

valve in which the closure member moves in a direction perpendicular to the plane of the seat(s)

Note 1 to entry: This definition is applicable to both straight and angle pattern control valves.

3.1.1.2
control valve with a rotary motion closure member
valve that contains a closure member that is rotated into or away from a seat to modulate flow

3.1.1.21

ball valve

valve with a closure member that is a sphere with an internal passage wherein the centre of the
spherical surface is coincident with the axis of the shaft

3.1.1.2.2

segmented ball valve

valve with a closure member that is a segment of a sphere wherein the centre of the spherical
surface is coincident with the axis of the shaft

3.1.1.2.3

butterfly valve

valve with a circular body and a rotary motion disk closure member, pivotally supported by its
shaft

Note 1 to entry: The shaft and/or closure member may be centred or offset.

3.1.1.2.3.1
fluted vane butterfly valve
butterfly valve which has flutes (grooves) on the face(s) of the disk

Note 1 to entry: These flutes are intended to shape the flow stream without altering the seating line or seating
surface.

3.1.1.24
plug valve
valve with a closure member that is cylindrical or conical, with an internal passage

3.1.1.2.5

eccentric plug valve

valve with an eccentric closure member that may be in the shape of a spherical or conical
segment

Note 1 to entry: Not every control valve can be exclusively categorized as linear or rotary as defined above.

3.2

valve

assembly forming a pressure retaining envelope containing a closure member for changing the
flow rate of the process fluid

3.2.11

valve body

part of the valve which is the main pressure retaining boundary and provides the fluid-flow
passageways and the pipe-connecting ends

3.21.2

bonnet

portion of the valve which closes an opening in the body and through which passes the stem
connecting the closure member to the actuator
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3.21.3

end connection

valve body configuration provided to make a pressure tight joint to the pipe carrying the fluid to
be controlled

3.2.1.31

flanged ends

end connections incorporating flanges which allow pressure seals by mating with corresponding
flanges on the piping

3.21.3.2

flangeless ends

end connections where no flanges are incorporated on the valve body and installation is
accomplished by clamping the valve between the pipe flanges

Note 1 to entry: Valve body ends |ncorporate facmgs WhICh mate with correspondmg facmgs on flanges attached
to the connecting piping.-n Y VEILY

3.2.1.3.3
threaded ends
end connections incorporating threads, either male or female

3.21.34

welded ends

end connections where valve body ends have been prepared for welding to the line pipe or
other fittings

Note 1 to entry: Such connections may be of the butt-weld or socket-weld types

3.21.4

valve trim

functional components of the valve, excluding the body, bonnet and blind head (if present),
which are in contact with the fluid

3.2.1.41

independent flow passage

flow passage where the exiting flow is not affected by the exiting flow from adjacent flow
passages

3.21.4.2

valve seats

corresponding sealing surfaces within a control valve which make full contact when the control
valve is in the closed position

3.2.1.4.3
seat ring
part assembled in the valve body to provide a removable valve seat

3.21.4.4

closure member

movable part of the valve which is positioned in the flow path to restrict the flow through the
valve

Note 1 to entry: A closure member may be a plug, ball, disk, vane, gate, diaphragm, etc.

3.21.4.5

valve stem (or shaft)

component extending through the bonnet which connects the actuator to, and positions, the
closure member

Note 1 to entry: For rotary valves, the word shaft should be used in place of stem.
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3.2.2

actuator

device or mechanism which transforms a signal into a corresponding movement controlling the
position of the internal regulating mechanism (closure member) of the control valve

Note 1 to entry: The signal or energizing force may be pneumatic, electric, hydraulic, or any combination thereof.

3.2.21

actuator power unit

that part of the actuator which coverts fluid, electrical, thermal or mechanical energy into
actuator stem motion to develop thrust or torque

3.2.2.2

yoke

structure which rigidly connects the actuator power unit to the valve. It can be an integral part
of the bonnet or actuator

3.2.2.3
actuator stem
component which transmits motion from the actuator power unit to the valve stem (or shaft)

3.2.3

fitting

any device such as a reducer, expander, elbow, T-piece, or bend which is either close-coupled
or attached direct to an end connection of a control valve

3.3 Functional terminology

3.3.1

nominal size

DN

alphanumeric designation of size for components of a pipework system, which is used for
reference purposes-—H-ecoemprises, comprised of the letters DN followed by a dimensionless
whole number which is related direct to physical size, in millimetres, of the bore or outside
diameter of the end connections

Note 1 to entry: It is designated by the letters DN followed by a number from the following series: 10; 15; 20; 25;
32; 40; 50; 65; 80; 100; 125; 150; 200; 250; 300; 350; 400; etc.

Note 2 to entry: The number following the letters DN does not represent a measurable value and should not be
used for calculation purposes except where specified in the relevant standard.

Note 3 to entry: The definition of nominal size is in accordance with ISO 6708.

3.3.2

nominal pressure

PN

alphanumerical designation of pressure which is a convenient rounded number for reference |
purposes

Note 1 to entry: All equipment of the same nominal size (DN) designated by the same PN number shall have |
compatible mating dimensions

Note 2 to entry: The maximum allowable pressure depends upon materials, design and working temperatures and
should be selected from the pressure/temperature rating tables in the appropriate standards.

Note 3 to entry: It is designated by the letters PN followed by the appropriate reference number from the following
series: 2,5; 6; 10; 16; 20; 25; 40; 50; etc. (see ISO 7268 and EN-61333 1333).

Note 4 to entry: The definition of nominal pressure is in accordance with ISO 7268.
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3.3.3

NPS

numeric designation of size for components of a pipework system, which is used for reference
purposes-t-comprises, comprised of the letters NPS followed by a dimensionless number and
related to nominal size DN as follows:

DN 10 15 20 25 32 40 50 65 80 100

NPS 3/8 V2 Ya 1 1% 1% 2 2% 3 4

Note 1 to entry: For NPS greater than 4, the equivalence is DN = 25 times NPS.

3.3.4

class

convenient round number used to designate pressure-temperature ratings according to
appropriate standards

Note 1 to entry: It is designated by the word Class followed by the appropriate reference number from the following
series: 125; 150; 250; 300; 600; 900; 1500; 2500.

3.3.5
closure member position

3.3.5.1

closed position

position of the closure member when a continuous surface or line of contact is established with
the valve seat

Note 1 to entry: For non-seating valves, the closed position is obtained when the flow passageway is minimum.

3.3.5.2
travel
displacement of the closure member from the closed position

3.3.5.3

rated travel

displacement of the closure member from the closed position to the designated full open
position

3.3.5.4
relative travel, i
ratio of the travel at a given opening to the rated travel

3.3.5.5
over-travel
displacement of the actuator stem, or shaft, beyond the closed position

Note 1 to entry: For some valve designs, over-travel may occur as the closure member moves to a mechanical stop
position after full exposure of the flow restricting orifice(s).

3.3.6
flow coefficient
basic coefficient used to state the flow capacity of a control valve under specified conditions

Note 1 to entry: Flow coefficients in current use are K, and C,, depending upon the system of units

Note 2 to entry: It will be noted that the dimensions and units on each of the following defined flow coefficients are
different. However, it is possible to relate these flow coefficients numerically. This relationship is as follows:

&:0,865 1)
C

\'
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Note 3 to entry: The flow coefficient definitions for K, and C, include some units, nomenclature, and temperature

values which are not consistent with other parts of IEC 60534. These inconsistencies are limited to this subclause
and are only used to show the unique relationships traditionally used in the control valve industry. These
inconsistencies do not affect the other parts of IEC 60534.

3.3.6.1
flow coefficient, K|,

flow-coefficientk,, Ih-cubic-metresperhourisa-special volumetric flow rate in cubic metres per
hour (capacity) through a valve at a specified travel and in the following conditions:

— the static pressure loss (Apkv ) across the valve is 10° Pa (1 bar),

— the fluid is water within a temperature range of 278 K to 313 K (5 °C to 40 °C),
— the unit of the volumetric flow rate is the cubic metre per hour

Note 1 to entry: More information can be found in IEC 60534-2-1.

3.3.6.2
flow coefficient, C,,
f ffici .
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non-Sl control valve coefficient which is in widespread use worldwide, represented numerically
as the number of US gallons of water, that will flow through a valve in 1 min under the following
conditions:

— The static pressure loss (Apcv ) across the valve is 1 psi (0,0689 bar),

— the fluid is water within a temperature range of 40 °F to 100 °F (4 °C to 38 °C),

— the unit of the volumetric flow rate is US gallons per minute

Note 1 to entry: More information can be found in IEC 60534-2-1.

3.6.3
rated flow coefficient
value of the flow coefficient at the rated travel

3.3.6.4
relative flow coefficient, @
ratio of the flow coefficient at a relative travel to the rated flow coefficient

3.3.7

rated valve capacity

rate of flow of a fluid (compressible or incompressible) that will pass through a valve at the
rated travel under stated conditions

3.3.8

valve style modifier, F

ratio of the hydraulic diameter of a single flow passage to the diameter of a circular orifice, the
area of which is equivalent to the sum of areas of all identical flow passages at a given travel

3.3.9

seat leakage

rate of flow of a fluid (compressible or incompressible) passing through an assembled valve in
the closed position under specified test conditions (specifications for seat leakage
classifications are contained in IEC 60534-4)

3.3.10

inherent flow characteristic

relationship between the relative flow coefficient, @, and the corresponding relative travel, #,
independent of the means of actuation (see IEC 60534-2-4)

3.3.10.1

ideal inherent linear flow characteristic

characteristic in which equal increments of relative travel, 4, yield equal increments of relative
flow coefficient, @

Mathematically

D= @y + mh (2)

where
D

», is the relative flow coefficient corresponding to 4 = 0,

m is the slope of the straight line.
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