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Air conditioners, liquid chilling packages, heat pumps and
dehumidifiers with electrically driven compressors for space
heating and cooling - Measurement of airbone noise -
Determination of the sound power level

Climatiseurs, groupes refroidisseurs de liquide, pompes a Klimageréate, Flussigkeitskuhlsatze, Warmepumpen und

chaleur et déshumidificateurs avec compresseur entrainé Entfeuchter mit elektrisch angetriebenen Verdichtern zur

par moteur électrique pour le chauffage et la réfrigération - Raumbeheizung und Kuhlung - Messung der

Mesure de bruit aérien émis - Détermination du niveau de Luftschalllemissionen - Bestimmung des
puissance acoustique Schallleistungspegels
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Foreword

This document (EN 12102:2008) has been prepared by Technical Committee CEN/TC 113 “Heat pumps and
air conditioning units”, the secretariat of which is held by AENOR.

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text or by endorsement, at the latest by November 2008, and conflicting national standards shall be withdrawn
at the latest by November 2008.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes ENV 12102:1996.

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

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Documents
4 Document Sharing Hub

Full document details: BS EN 12102:2008


http://www.avadocuments.com/doc/bs-en-12102-2008
http://www.avadocuments.com/doc/bs-en-12102-2008

BS EN 12102:2008
EN 12102:2008 (E)

1 Scope

This European Standard establishes requirements for determining, in accordance with a standardized
procedure, the sound power level emitted into the surrounding air by air conditioners, heat pumps, liquid
chilling packages with electrically driven compressors when used for space heating and/or cooling, including
water cooled multisplit systems, as described in EN 14511 and dehumidifiers as described in EN 810.

It is emphasized that this measurement standard only refers to airborne noise.

This European Standard offers ways to determine the sound power level of units. Some of them are
specifically adapted to provide results with low uncertainties, by using laboratory class acoustic methods and
highly controlled working conditions. Those measurements are suitable for certification, labelling and marking
purposes.

In some cases, the target and/or the environment of the measurements do not allow such precision-class
methods. This European Standard also offers ways to assess sound power levels with acceptable accuracy
even though acoustic methods and/or working conditions are not laboratory-type, e.g. in situ or quality control
measurements.

This European Standard gives two classes of measurements and results, according to the test environment:

- Class A measurements correspond to controlled working conditions (standard or application rating
conditions). It is defined by the respect to the tolerances of Table 2.

- Class B measurements correspond to the case where the range defined by the tolerances of Table 2
cannot be fulfilled.

In both classes, precision or engineering class acoustic methods should be applied. The choice of the
acoustic measurement method is done in accordance with EN ISO 3740 and EN ISO 9614 depending on the
type of surrounding acoustic fields (diffuse or free field, enclosed or open space), and the available
instrumentation. Whatever the current working conditions, the reference of acoustic standard shall be reported,
with explicit mention of its accuracy class.

NOTE 1 The use of EN ISO 3746 and EN ISO 3747 as survey grade methods are not recommended due to the high
level of uncertainties. Their use is only allowed for non controlled environments.

Three methods for determining the sound power levels are specified in order to avoid unduly restricting
existing facilities and experience.

- the first methodology is based on reverberation room measurement (see EN ISO 3741, EN ISO 3743 and
EN ISO 3747 in some favourable cases when the engineering grade can be fulfilled);

- the second method is based on measurements in an essentially free field over a reflecting plane (see EN
ISO 3744 and EN ISO 3745);

- the third method is based on sound intensity measurement (see EN ISO 9614) in preferably free field
environment.

NOTE 2  The references in this European Standard to EN ISO 3743 should be understood as EN ISO 3743-1 or EN
ISO 3743-2 as well.

The necessity to regulate the test conditions obviously leads to recommend test methods implemented in

acoustically designed (enclosed) spaces, such as EN ISO 3741, EN ISO 3743, EN ISO 3745 and also EN ISO
9614 when implemented in enclosed space.
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The open spaces should be covered only in specific cases, e.g. when the size or the power of the unit under
test cannot be managed by standard test rooms. Suitable test methods are EN ISO 3744 and EN ISO 9614.

NOTE 3  Intensity measurement methods are quite robust and are well suited for tests to be done in environments
without or with a light acoustic treatment (the better the acoustic treatment, the easier the implementation).

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 edition of the referenced
document (including any amendments) applies.

EN 810:1997, Dehumidifiers with electrically driven compressors - Rating tests, marking, operational
requirements and technical data sheet

EN 14511-1:2007, Air conditioners, liquid chilling packages and heat pumps with electrically driven
compressors for space heating and cooling — Part 1: Terms and definitions

EN 14511-2, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for
space heating and cooling — Part 2: Test conditions

EN 14511-3:2007, Air conditioners, liquid chilling packages and heat pumps with electrically driven
compressors for space heating and cooling — Part 3: Test methods

EN 14511-4, Air conditioners, liquid chilling packages and heat pumps with electrically driven compressors for
space heating and cooling — Part 4: Requirements

EN ISO 3740, Acoustics - Determination of sound power levels of noise sources - Guidelines for the use of
basic standards (ISO 3740:2000)

EN ISO 3741, Acoustics - Determination of sound power levels of noise sources using sound pressure -
Precision methods for reverberation rooms (ISO 3741:1999)

EN ISO 3743-1, Acoustics - Determination of sound power levels of noise sources - Engineering methods for
small, movable sources in reverberant fields - Part 1: Comparison method for hard-walled test rooms (ISO
3743-1:1994)

EN ISO 3743-2, Acoustics - Determination of sound power levels of noise sources using sound pressure -
Engineering methods for small, movable sources in reverberant fields - Part 2: Methods for special
reverberation test rooms (ISO 3743-2:1994)

EN ISO 3744, Acoustics - Determination of sound power levels of noise sources using sound pressure
Engineering method in an essentially free field over a reflecting plane (ISO 3744:1994)

EN ISO 3745, Acoustics - Determination of sound power levels of noise sources using sound pressure
Precision methods for anechoic and semi-anechoic rooms (ISO 3745:2003)

EN ISO 3746, Acoustics - Determination of sound power levels of noise sources using sound pressure
Survey method using an enveloping measurement surface over a reflecting plane (ISO 3746:1995)

EN ISO 3747, Acoustics - Determination of sound power levels of noise sources using sound pressure
Comparison method for use in situ (ISO 3747:2000)

EN ISO 9614-1, Acoustics - Determination of sound power levels of noise sources using sound intensity - Part
1: Measurement at discrete points (ISO 9614-1:1993)
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EN ISO 9614-2, Acoustics - Determination of sound power levels of noise sources using sound intensity - Part
2: Measurement by scanning (ISO 9614-2:1996)

EN ISO 9614-3, Acoustics - Determination of sound power levels of noise sources using sound intensity - Part
3: Precision method for measurement by scanning (ISO 9614-3:2002)

3 Definitions and symbols

3.1 General
The definitions and symbols given in EN 14511-1:2007 and EN 810:1997 apply.
The definitions and symbols of the acoustic standards given in Clause 2 apply.

The required value, sound power level, expressed in dB, is denoted by L, defined by:

Lw:IO-IOgIO(%j

where W is the sound power and W, is the reference sound power = 1 pW (107 W)
3.2 Symbols

3.2.1 Non ducted units
The suffix "/ denotes the indoor side of units and "o0" the outdoor ones.
Ly : sound power level radiated by the indoor side.

Lwso : sound power level radiated by the outdoor side.

3.2.2 Ducted units

For ducted unit, the attended value is the sound power level travelling into the duct. It is assessed from the
sound power level radiated by the air outlet opening of the duct, corrected by the "duct end correction" factor
E (cf. 6.2.2). The suffix "d" denotes the "in duct" sound power level.

Lyy = sound power level travelling into the (discharge or suction) duct.

For the case of a ducted indoor side of a split unit:

Lwq = sound power level travelling into the (discharge or suction) duct of indoor unit.

For the case of a ducted unit on the outdoor side:

Lwgo = sound power travelling into the (discharge or suction) duct of outdoor unit.

The sound radiated by the casing does not require any specific suffix. Use the same symbols as in 3.2.1 to
specify which unit is concerned, indoor or outdoor side.

3.3 Standard operating conditions
The "standard operating conditions" are defined as the conditions for the operating points of the unit in

accordance with the relevant parts of EN 14511 series and EN 810. The definitions given in these European
Standards also apply.
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