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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS CONTROL VALVES -

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization con.risi 1
all national electrotechnical committees (IEC National Committees). The object of IEC is to bro.:ote
international co-operation on all questions concerning standardization in the electrical and elertro:ic fie 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica, spe.ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea 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, goverxmental and non-
governmental organizations liaising with the IEC also participate in this preparation. |EC ~a laborates closely
with the International Organization for Standardization (ISO) in accordance with co. dition  determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as r.»iurly ¢s possible, an international
consensus of opinion on the relevant subjects since each technical commiti e bis representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international 's~.=2nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made t. ens 're that the technical content of IEC
Publications is accurate, IEC cannot be held responsible far th=2 we/ in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C.mm. tees undertake to apply IEC Publications
transparently to the maximum extent possible in their /natione’ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of cor formity. Independent certification bodies provide conformity
assessment services and, in some areas, acct oS ) |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatian ou:zs.

All users should ensure that they have the¢ la*est edition of this publication.

No liability shall attach to IEC or its ¢ recior=, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wk>tsower, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the ochlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~=rrec. application of this publication.

Attention is drawn tc the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall ~ot be held responsible for identifying any or all such patent rights.

Internationial _tancard IEC 60534-8-4 has been prepared by subcommittee 65B: Measurement
and control 'evices , of IEC technical committee 65: Industrial-process measurement, control
and autb>mation.

This .thira edition cancels and replaces the second edition published 2005. This edition
constitutes a technical revision.

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

a) Hydrodynamic noise is predicted as a function of frequency.

b) Elimination of the acoustic power ratio
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The text of this standard is based on the following documents:

FDIS Report on voting

65B/1005/FDIS 65B/1017/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.

A list of all parts in the IEC 60534 series, published under the general title Industrial-prc-ess
control valves, can be found on the IEC website.

The committee has decided that the contents of this publication will remain un:bai aec until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” n the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

It is valuable to predict the noise levels that will be generated by valves. Safety requirements,
such as the occupational health standards require that human exposure to noise be limited.
There is also data indicating that noise levels above certain levels could lead to pipe failure or
affect associated equipment. See IEC 60534-8-3. Earlier hydrodynamic noise standards relied
on manufacturer test data and were neither generic nor as complete as desired. The method
can be used with all conventional control valve styles including globe, butterfly, cage type,
eccentric rotary, and modified ball valves.

A valve restricts flow by converting pressure energy into turbulence, heat and mechanicai
pressure waves in the fluid contained within the valve body and piping. A small portion o. this
mechanical vibration is converted into acoustical energy. Most of the noise is retainea witi.in
the piping system with only a small portion passing through the pipe wall downstreai.> 01 the
valve. Calculation of the mechanical energy involved is straightforward. The dif’icu'ties arise
from determining first the acoustic efficiency of the mechanical energy to noisc coi..ersion
and then the noise attenuation caused by the pipe wall.

This part of IEC 60534 considers only noise generated by normal tu.hulei.ce and liquid
cavitation. It does not consider any noise that might be generated by meci . ani.al vibrations,
flashing conditions, unstable flow patterns, or unpredictable« bciiavicar. In the typical
installation, very little noise travels through the wall of the conti»l viilve body. The noise
predicted is that which would be measured at the standard measuring point of 1 m
downstream of the valve and 1 m away from the outer surface of the pipe in an acoustic free
field. Ideal straight piping is assumed. Since an acoustic frze ‘ield is seldom encountered in
industrial installations, this prediction cannot guarante2 actual results in the field.

This prediction method has been validated with~tes. results based on water covering a
majority of control valve types, in the DN 15 to L'N Z00 size range, at inlet pressures up to
15 bar. However, some types of low noise valves may not be covered. This method is
considered accurate within £ 5 dB(A), for most cases, if based on tested values of xg, using
the method from IEC 60534-8-2. The appicanvility of this method for fluids other than water is
not known at this time.
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INDUSTRIAL-PROCESS CONTROL VALVES -

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

1 Scope

This part of IEC 60534 establishes a method to predict the noise generated in a control “:alve
by liquid flow and the resulting noise level measured downstream of the valve and oui.ide of
the pipe. The noise may be generated both by normal turbulence and by liquid cavitaticn in
the valve. Parts of the method are based on fundamental principles of acouctics, fluid
mechanics, and mechanics. The method is validated by test data.

2 Normative references

The following documents, in whole or in part, are normatively referer22d n ‘his document and
are indispensable for its application. For dated references, only the ediion cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60534-1, Industrial-process control valves — Fart 1: Tontrol valve terminology and
general considerations

IEC 60534-2-3, Industrial-process control valves - Pa't 2-3: Flow capacity — Test procedures

IEC 60534-8-2, Industrial-process control valres — Part 8-2: Noise considerations -
Laboratory measurement of noise generatou.t.y hydrodynamic flow through control valves

IEC 60534-8-3, Industrial-process curuao valves — Part 8-3: Noise considerations — Control
valve aerodynamic noise prediction mewod

3 Terms and definitioas

For the purpose of tin.. dczument, all of the terms and definitions given in IEC 60534 series
and the following ap,ly:

3.1

acoustical officiency 7

ratio of the stizam power converted into sound power propagating downstream to the stream
power oi the mass flow

3.2

Juted vane butterfly valve

butterfly valve which has flutes (grooves) on the face(s) of the disk. These flutes are intended
to shape the flow stream without altering the seating line or seating surface

3.3

independent flow passage

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