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National foreword

This British Standard has been prepared under the direction of the
Environment and Pollution Standards Policy Committee and is the English
language version of EN 21683 : 1994 Acoustics — Preferred reference quantities
Jor acoustic levels published by the European Committee for Electrotechnical
Standardization (CEN), which is identical with ISO 1683 : 1983 Acoustics —
Preferred reference quantities for acoustic levels, published by the International

Organization for Standardization (1SO).

Compliance with a British Standard does not of itself confer immunity

from legal obligations.
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NORME EUROPEENNE
EUROPAISCHE NORM June 1994
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Descriptors: acoustics, acoustic measurement, sound pressure quantities, units of measurement

English version

Acoustics — Preferred reference quantities for acoustic

levels
(ISO 1683 : 1983)

Acoustique — Grandeurs normales de Akustik — Bevorzugte Bezugswerte fiir
référence pour les niveaux acoustiques akustische Pegel
(ISO 1683 : 1983) (ISO 1683 : 1983)

This European Standard was approved by CEN on 1994-06-06. CEN members
are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a
national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any
CEN member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CEN member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland
and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europiisches Komitee fiir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

© 1994 Copyright reserved to CEN members

Ref. No. EN 21683 : 1994 E



Page 2
EN 21683 : 1994

Foreword

As a result of the positive result of the Primary
Questionnaire procedure, the International
Standard ISO 1683 : 1983 Acoustics — Preferred
reference quantities for acoustic levels was
submitted to formal vote. The result was positive.

This European Standard has been prepared under a
mandate given to CEN by the European
Commission and the European Free Trade
Association, and supports essential requirements of
EC Directive(s).

This European Standard shall be given the status of
a national standard, either by publication of an
identical text or by endorsement, at the latest by
December 1994 and conflicting national standards
shall be withdrawn at the latest by December 1994.

The Standard was approved and in accordance with
the CEN/CENELEC Internal Regulations, the
following countries are bound to implement this
European Standard: Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Iceland,
Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Sweden, Switzerland and United
Kingdon.
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Acoustics — Preferred reference quantities for

acoustic levels

0 Introduction

0.1 \Vvarious kinds of levels expressed in decibels have
become common for acoustic measurements in gases, liquids
and solid structures. A reference guantity, which is preferably
independent of the medium, is needed for each kind of level.

For airborne sound, a special reference sound pressure is
preferred according to widespread use and legal implication.

0.2 For several kinds of levels, different reference quantities
have been used from time to time. Thus, for clarity, it is
necessary to indicate which reference quantity is being
employed.

0.3 The magnitude of a reference quantity determines
whether the level for a particular variable quantity is positive or
negative. For general measurements and many engineering
specifications, it is desirable that levels of a given kind be con-
sistently positive (or consistently negative) rather than both
positive and negative.

0.4 in general, a reference quantity should have a magnitude
of one and its unit should be a derived St unit formed by the use
of an Si prefix [for example micronewton (UN), nanometer per
second (nm/s), picowatt {pW)]. See ISO 1000.

0.5 Only one reference quantity should apply for each given
kind of level.

0.6 The purpose of this International Standard is the adop-
tion of a preferred set of reference quantities of convenient
magnitudes. This International Standard provides standard
reference quantities for use when and if levels are employed.
The use of levels is not made mandatory.

1 Scope and field of application

This International Standard specifies reference quantities and
gives definitions of some levels for acoustics. It applies to
oscillatory quantities.

2 References

ISO 31/2, Quantities and units of periodic and related
phenomena.

IS0 31/7, Quantities and units of acoustics.

1ISQ 1000, S/ units and recommendations for the use of their
mufltiples and of certain other units.

IS0 2041, Vibration and shock — Vocabulary.

IEC Publication 27-3, Letter symbols to be used in electrical
technology — Part 3 : Logarithmic quantities and units.

3 Definitions

3.1 acoustic levels : see table 1. Various acoustic levels ex-
pressed in decibels are listed in table 1. When the multiplying
factor is twenty, the numerator of the ratio is understood to be
a root-mean-square vatue of a field quantity, unless otherwise
specified. When the multiplying factor is ten, the numerator of
the ratio is understood to be a time average value of a power-
like quantity unless otherwise specified. For definitions of
levels, see ISO 31/2, 1S0O 31/7 and 1SO 2041.

3.2 decibel : See ISO 31/2, ISO 31/7 and 1SO 2041.
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3.3 reference quantity : The denominator of the ratio
whose logarithm is taken to form a level. See table 1.

Table 1 — Various acoustic levels expressed in decibels

Designation Definition

Sound pressure level L, = 201g (p/py) dB
Vibratory velocity level L, = 201g (v/vy) dB
Vibratory acceleration level L, = 201g (a/uy) dB
Vibratory force level Lp = 201g (F/F,) dB
Power level Ly = 101g (P/Py) dB
Intensity level L; = 101g (/71,} dB

Energy density level L, = 101g (w/wy) dB
Energy level Lp = 10Ig (E/E,) dB

NOTE — For power ievel, the symbol L p may also be used.

4 Reference quantities

4.1 Preferred reference quantities

Preferred reference quantities expressed in S1 units are listed in
table 2.

4.2 Sound pressure reference quantity

Two reference quantities for sound pressure are listed in
table 2. One is to be used exclusively for airborne sound, even
though not in accordance with 0.4; it is preferred because of its
widespread current use and its legal status in defining allowable
sound pressure levels. The other is to be used for sound in all
media other than air.

4.3 Vibratory velocity reference quantity

One reference vibratory velocity is listed in table 2. The value of
1 nm/s is based on the current estimate of minimum expected
vibratory velocity that is in accordance with 0.3 and 0.4.

NOTE - For arrborne and structure-borne sound, a reference velocity
of higher vaiue, 50 nm/s, is also in use. This has the property that the
intensity level, the sound pressure level and the vibratory velocity level
for a progressive plane wave in ar are almost equal in magnitude.
However, the requirements of 0.4 and 0.5 are not fulfilied

4.4 Vibratory acceleration reference quantity

One reference vibratory acceleration is listed in table 2. The
value of 1 pm/s2 is based on the current estimate of minimum
expected vibratory acceleration that is in accordance with 0.3
and 0.4.

NQTE — For structure-borne sound, a reference acceleration of higher
value, 10 pm/s2, 1s also in use However, the requirements of 0 4 and
0.5 are not {ulfilied.

4.5 Notation for expressing the reference of a
level

A reference quantity may be introduced by re, which indicates
that the level is “‘with reference to” and may be so read (see
IEC Publication 27-3). For example, “the sound power fevel,
re 1 pW, is equal to 135 dB".

Table 2 — Preferred reference quantities expressed

in Sl units
Medium Reference quantity
Air Po =20uPa =2 x 10-5Pa
Media other than air | p, = 1uPa = 10-6Pa
All media a, = 1um/s2 = 10-6m/s?
Vo = 1nm/s =10-9m/s
Fy = tpN =10-6N
Py = 1pW =10-12w
Io = 1pW/m2= 1012 W/m2
wo = 1pd/m3 = 10-12 J/m3
E, = 1pJ =10-12y
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BSI — British Standards Institution

BSI is the independent national body responsible for preparing British
Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Contract requirements

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct
application.

Revisions

British Standards are updated by amendment or revision. Users of British
Standards should make sure that they possess the latest amendments or
editions.

Any person who finds an inaccuracy or ambiguity while using this British
Standard should notify BSI without delay so that the matter may be
investigated swiftly.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services, Publications at Milton Keynes:
Tel: 0908 221166; Fax: 0908 322484.

In response to orders for international and European standards, it is BSI policy
to supply the BSI implementation of those that have been published as British
Standards, unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library, the Standardline Database, the BSI
Information Technology Service (BITS) and its Technical Help to Exporters
Service. Contact Customer Services, Information at Milton Keynes:

Tel: 0908 226888.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For
details of these and other benefits contact Head of Customer Services,
Membership Group at Milton Keynes: Tel: 0908 226777.

Copyright

Copyright subsists in all BSI publications and no part may be reproduced in
any form without the prior permission in writing of BSI. This does not
preclude the free use, in the course of implementing the standard of necessary
details such as symbols and size, type or grade designations including use by
incorporation into computer programs, but where these details are reproduced
including without limitation in printed form, in computer programs or in any
other form whatsoever, the permission in writing of BSI must be obtained and
if granted will be on terms including royalty, before the product is sold,
licensed or otherwise exploited for commercial gain. Enquiries about copyright
should be made to the Copyright Manager, Publications at Milton Keynes.
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