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INTERNATIONAL ELECTROTECHNICAL COMMISSION
___________

INDUSTRIAL-PROCESS CONTROL VALVES –

Part 2-3: Flow capacity – Test procedures

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 60534-2-3 has been prepared by subcommittee 65B: Devices, of
IEC technical committee 65: Industrial-process measurement and control.

The second edition cancels and replaces the first edition published in 1983, of which it
constitutes a technical revision.

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

FDIS Report on voting

65B/319/FDIS 65B/329/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.

Annex A forms an integral part of this standard.
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INDUSTRIAL-PROCESS CONTROL VALVES –

Part 2-3: Flow capacity – Test procedures

1 Scope

This section of IEC 60534-2 is applicable to industrial-process control valves and provides the
flow capacity test procedures for determining the following variables used in the equations
given in IEC 60534-2-1 and IEC 60534-2-2:

a) flow coefficient C;

b) liquid pressure recovery factor without attached fittings FL;

c) combined liquid pressure recovery factor and piping geometry factor of a control valve with
attached fittings FLP;

d) piping geometry factor Fp;

e) pressure differential ratio factors xT and xTP;

f) valve style modifier Fd;

g) Reynolds number factor FR.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this section of IEC 60534-2. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this section of IEC 60534-2 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 60534-1:1987, Industrial-process control valves – Part 1: Control valve terminology and
general considerations

IEC 60534-2:1978, Industrial-process control valves – Part 2: Flow capacity – Section One:
Sizing equations for incompressible fluid flow under installed conditions

IEC 60534-2-2:1980, Industrial-process control valves – Part 2: Flow capacity – Section Two:
Sizing equations for compressible fluid flow under installed conditions

IEC 60534-8-2:1991, Industrial-process control valves – Part 8: Noise considerations –
Section 2: Laboratory measurement of noise generated by hydrodynamic flow through control
valves

IEC 61298-1:1995, Process measurement and control devices – General methods and
procedures for evaluating performance – Part 1: General considerations

IEC 61298-2:1995, Process measurement and control devices – General methods and
procedures for evaluating performance – Part 2: Tests under reference conditions
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3 Definitions

For the purpose of this section of IEC 60534-2, the definitions given in IEC 60534-1,
IEC 60534-2, IEC 60534-2-2, IEC 61298-1, and IEC 61298-2 apply.

4 Symbols

Symbol Description Unit

C Flow coefficient (Kv, Cv) Various (see IEC 60534-1)

CR Flow coefficient at rated travel Various (see IEC 60534-1)

d Nominal valve size (DN) mm

Fd Valve style modifier 1

FF Liquid critical pressure ratio factor 1

FL Liquid pressure recovery factor of a control valve without
attached fittings

1

FLP Combined liquid pressure recovery factor and piping geometry
factor of a control valve with attached fittings

1

Fp Piping geometry factor 1

FR Reynolds number factor 1

Fγ Specific heat ratio factor 1

M Molecular mass of flowing fluid kg/kmol

N Numerical constants (see table 3) Various (see note 1)

pc Thermodynamic critical pressure kPa or bar (see note 2)

pv Vapour pressure of liquid at inlet temperature kPa or bar

p1 Inlet absolute static pressure measured at the upstream
pressure tap

kPa or bar

p2 Outlet absolute static pressure measured at the downstream
pressure tap

kPa or bar

∆p Differential pressure (p1 – p2) between upstream and
downstream pressure taps

kPa or bar

∆pmax Maximum pressure differential kPa or bar

∆pmax(L) Maximum effective ∆p without attached fittings kPa or bar

∆pmax(LP) Maximum effective ∆p with attached fittings kPa or bar

Q Volumetric flow rate m3/h (see note 3)

Qmax Maximum volumetric flow rate (choked flow conditions) m3/h

Qmax(L) Maximum volumetric flow rate for incompressible fluids (choked
flow conditions without attached fittings)

m3/h

Qmax(LP) Maximum volumetric flow rate for incompressible fluids (choked
flow conditions with attached fittings)

m3/h

Qmax(T) Maximum volumetric flow rate for compressible fluids (choked
flow conditions without attached fittings)

m3/h

Qmax(TP) Maximum volumetric flow rate for compressible fluids (choked
flow conditions with attached fittings)

m3/h

Rev Valve Reynolds number 1

T1 Inlet absolute temperature K

ts Reference temperature for standard conditions °C
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Symbols (continued)

Symbol Description Unit

x Ratio of pressure differential to inlet absolute pressure (∆p/p1) 1

xT Pressure differential ratio factor of a control valve without
attached fittings for choked flow

1

xTP Pressure differential ratio factor of a control valve with attached
fittings for choked flow

1

Y Expansion factor 1

Z Compressibility factor (Z = 1 for gases that exhibit ideal gas
behaviour)

1

γ Specific heat ratio 1

ν Kinematic viscosity m2/s (see note 4)

ζ Velocity head loss coefficient of a reducer, expander or other
fitting attached to a control valve

1

ρ1/ρo Relative density (ρ1/ρo = 1 for water at 15,5 °C) 1

NOTE 1 – To determine the units for the numerical constants, dimensional analysis may be performed on the
appropriate equations using the units given in table 3.

NOTE 2 – 1 bar = 102 kPa = 105 Pa.

NOTE 3 – For compressible fluid volumetric flow rates in m3/h, identified by the symbol Q, refer to standard
conditions which are an absolute pressure of 101,325 kPa (1,013 25 bar) and a temperature of either 0 °C or
15 °C (see table 3).

NOTE 4 – 1 centistoke = 10-6 m2/s.

5 Test system

A basic flow test system is shown in figure 1.

Figure 1 – Basic flow test system
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