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The |main<task of IEC technical committees is to prepare International Standard
exceptional circumstances, a technical committee may propose the publication of a tech
specification when

INTERNATIONAL ELECTROTECHNICAL COMMISSION

WIND TURBINES -

Part 14: Declaration of apparent sound power level
and tonality values

EOQREWOQORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization’com
national electrotechnical committees (IEC National Committees). The object of IEC js\fo p

end and in addition to other activities, IEC publishes International Standards, Technjcal*Specific
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter eferred to ag
Pupblication(s)”). Their preparation is entrusted to technical committees; any IEC NationakCommittee inte
in |the subject dealt with may participate in this preparatory work. International, ’\governmental and
gopernmental organizations liaising with the IEC also participate in this preparations IEC collaborates
with the International Organization for Standardization (ISO) in accordance with) conditions determir
agfeement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
copsensus of opinion on the relevant subjects since each technical ommittee has representation fr|
interested IEC National Committees.

IEC Publications have the form of recommendations for international’ use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible forythe way in which they are used or f
miginterpretation by any end user.

In |lorder to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their“national and regional publications. Any dive
befween any IEC Publication and the corresponding fvational or regional publication shall be clearly indic

the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible fi
equipment declared to be in conformity with-af/IEC Publication.

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

Nqg liability shall attach to IEC or its (directors, employees, servants or agents including individual expen

mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pupblications.

Atfention is drawn to the\Normative references cited in this publication. Use of the referenced publicat
indispensable for the corfect application of this publication.

Atfention is drawn\to' the possibility that some of the elements of this IEC Publication may be the sub
pafent rights. lEC.shall not be held responsible for identifying any or all such patent rights.
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the required support cannot be obtained for the publication of an International Stan
despite repeated efforts, or

dard,

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 61400-14, which is a technical specification, has been prepared by IEC technical
committee 88: Wind turbines.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
88/193/DTS 88/222/RVC

Full information on the voting for the approval of this technical specification 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.

IEC §1400 consists of the following parts, under the general title Wind turbines:

Part |I: Design requirements
Part p: Safety of small wind turbines
Part [ 1: Acoustic noise measurement techniques

Part |1 2: Wind turbine power performance testing

Part [13: Measurement of mechanical loads
Part [14: Declaration of apparent sound power level and tonality values
Part P1: Measurement and assessment of power quality ‘Characteristics of grid conngcted

wind turbines
Part R3: Full-scale structural testing of rotor blades
Part p4: Lightning protection

The committee has decided that the contentscof this publication will remain unchanged until
the maintenance result date indicated on, the IEC web site under "http://webstore.iec.¢h" in
the dpta related to the specific publicationi"At this date, the publication will be

—

rensformed into an International-standard,
aeconfirmed,

* wjithdrawn,

» rgplaced by a revised edition, or

* amended.

-

A bilingual version\of this publication may be issued at a later date.
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INTRODUCTION

Information on the apparent sound power level and tonality of wind turbines is needed by
planners, manufacturers and authorities. At present, wind turbine noise specifications tend to
be based on measurement results from a single turbine of a particular make and model, and
these are then taken to be representative of these turbines as a whole. Clearly, this is unlikely
to be the case, as there will be individual variation between different turbines. The intention
of this technical specification is to determine declared noise emission values from a sample of
turbines of the same type. The declaration will increase the reliability of wind farm planning
and facilitate the comparison of apparent sound power levels and tonality values of different
types of wind turbines.



https://iecnorm.com/api/?name=4064760fa1829aa325cda7fa2a097a97

~6- TS 61400-14 © IEC:2005(E)

WIND TURBINES -

Part 14: Declaration of apparent sound power level
and tonality values

1 Scope

This part of IEC 61400 gives guidelines for declaring the apparent sound power level and
tonaljty of a batch of wind turbines. The measurement procedures for apparent sound gower
levelland tonality are defined in IEC 61400-11.

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 egition
of thg referenced document (including any amendments) applies.

IEC §1400-11:2002, Wind turbines — Part 11: Acoustic noise measurement techniques

ISO 4871:1996, Acoustics — Declaration and verification of noise emission valugs of
machinery and equipment

ISO 1574 (all parts), Acoustics — Statistical methods for determining and verifying dtated
noisgq emission values of machinery and equipment

3 Terms and definitions

For the purposes of this document, thefollowing terms and definitions apply.

3.1
standard deviation of reproducibility og
standard deviation of noise ‘emission values obtained under reproducibility conditions, i.¢. the
repexted application of the same noise emission measurement method on the same|wind
turbine at different times' and under different conditions (different wind directions, different
persannel, different@pparatus)

3.2
standard deviation of production op
standard deviation of measured noise emission values obtained at different turbines from a
batch, {sing the same noise emission measurement method under repeatability cond|tions
(samn operators _same appara’mq)

3.3
total standard deviation g,
g; is defined as

- [,2 2
Oy =40p 0z (1)

3.4

batch

wind turbines of the same make and model with identical specifications constitute a batch.
A batch is characterized by the same declared apparent sound power level and tonality. The
range of components included in a declaration is specified in the related manufacturer’s
statement.
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NOTE Since slight changes in the turbine design affect the apparent sound power level and the tonality, Annex B
contains information on the influence of turbine parameters on measured acoustic characteristics.

4 General

In ISO 4871 and ISO 7574 general procedures for declaration and verification of acoustic
noise emitted by machinery and equipment are described. For batches, the declaration and
verification procedure is based on the assumption that the standard deviation of production of
the type is known from measurements.

The declaration procedure specified here differs from the ISO procedure and allows a
declgratiombasedoma i of thres measuremeTnts:

The Hdeclaration procedures may be used to declare values at any wind speed(for \hich
meagurement results are available.

5 Declaration

5.1 | Declaration of apparent sound power level for a wind turbine
The gapparent sound power level according to IEC 61400-11 shatt be declared.

The |declared apparent sound power level for a wind turbine can be determined frpm =
meagqurement results {L;} i = 1,....n obtained by performing one measurement at each of =
individual turbines of the same type. For wind turbines of the same type and tower hut of
diffejent hub heights, the sound power level may“be converted to another hub Height
accofding to Annex A.

The § measurements result in a mean value< L', and a standard deviation s defined as follows:

- 1
Lw = Li @)
i=1

n-13

FJ1 Sl -zwf 3)

The gtandard deviation-of production op can be estimated from

s —UR2 SOp<ss (4)

An estimate of the standard deviation of reproducibility oy is 0,9 dB (see typical uncertajnties
given—mn ox—D g 61400 —As long—as-—on imited data—onthe real stamdard
deviation of reproducibility is available, and, as for some cases, very small values of oz were
found, the relation gp = s shall be used.

The standard deviation o used for the declaration (including the standard deviation og and op
from the n existing measurements and the standard deviation ogr and ogp of a verification
measurement) is then determined by

1 1+n
J:\/—(Jé +a§)+(a§ +J§ ):\/ p (Jé +a§)

(%)

with og = 0,9 dB and op = s.
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The declared apparent sound power level is calculated from
Lwg =Lw +K =Lw +1,6450 (6)

The apparent sound power level shall be declared by dual-number noise emission values

reporting both Lw and K. K represents a certain confidence level and K =1,645 o reflects a
probability of 5 % that an apparent sound power level measurement result made according to
IEC 61400-11 performed at a turbine of the batch exceeds the declared value.

5.2 —Deeclaration-of-tonality

Declaration of tonality reports the tonality and frequency(ies) of each turbine fromhe Hatch.
Declaration of tonality shall not be performed in the same way as for the apparent qound
powdr level. At present, very limited data for statistical treatment is available.

6 Ipformation to be reported

All thie individual measurement reports shall be annexed to the declaration report.

Further information to be reported is as follows.

a) Wind turbine details

— turbine manufacturer;
- model number/name;
- rated power,;

— hub height;

— rotor diameter;

— manufacturer certificates detailing component differences, provided| by
manufacturer.

b) Declaration results

Apparent sound-power level results

- the individually measured apparent sound power levels {L;}i =1,....n;

- the_mean of the measured apparent sound power levels Zw;

— _thesample standard deviation of the apparent sound power levels, s;
<, Op OR O;

K

— declared value, L4

C) Tonality results

For all measurements the tonality and the tonal frequency(ies).
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Annex A
(informative)

Method of calculating apparent sound power level to another hub height
For wind turbines of the same type and tower but of different hub heights, the sound power

level may be converted to another hub height under the assumption of a logarithmic wind
profile.

If thg sound pressure level is measured and the sound power level Lyya p meas IS Calcylated
for alwind turbine, the sound power level Lyya p e for the same wind turbine at another hub
height may be determined using the regression values of the measured turbines.

The wind speed value (v4o;) at 10 m above ground causes the same power output gt the
meagured wind turbine as on the same wind turbine at a new hub height-for chosen|wind
speefl (v4g ref) @t 10 m above ground.

In hnew
- 20
Y10,i = V10,ref 7 (A1)
In meas
20
wherg
v10,i is the determined wind speed at 10 m above ground;

viordr IS the reference wind speed at 10 m above ground;

hnew is the new hub height of wind turbine;
hmea is the hub height of measuredwind turbine;
2 is the roughness length.

The pound pressure is then .determined using the regression coefficients of the measured
wind|turbine for total and background noise using the calculated wind speed (v4q ;)[from
equation A.1. The background corrected sound pressure value is determined using eqyation
A.2.

Aegmeas(v10,i) X0,1 1 OLback,meas(v1O,i) x0,1 )

L
LReq,cmeas(v10,i) = 101g(10 (A.2)

wherg

ed to

LAeq,:,meas (v10,i)

is the sound pressure level of total noise related to wind speed at 10 m

LAeq,meas (v10,i)
above ground;

Lpack,meas (v10,;) 1S the sound pressure level of background noise related to wind speed at
10 m above ground.

Using this sound pressure value (Lagq c meas(v10,i)) the sound power level (Lya p meas(v10,i))
will be determined considering the geometric éata of the measured wind turbine.

4TR?
Lwa P meas(v10,i) = Laeqmeas(vi0,;) ~6 +101g 5 (A.3)
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