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1. PURPOSE

This specification, issued by EUROVENT, has the intention to assist the buyers of air
handling equipment such as cooling towers, air cooled liquid coolers, air cooked
condensers, warm air generators, etc. in a clearly and easily to determine and evaluate
the noise radiated by the equipment.

2. FIELD OF APPLICATION

This specification is applicable for all machines and equipment which - due to their size -
canmot be conveniently measured in anechoic or reverberant test rooms. The
measurements are performed at site outdoors o in large rooms over a hard reflecting
plane, whereby the room noise is to be taken into account and considered according to
IS0 3744, Appendix A.

The level and composition of the noise spectrum is not limited for the measuring
procedure.

The sound pressure level is measured in dBA and the frequency spectrum preferably in
octave bands.

The sound pressure levels recorded on a pre-determined measurement surface are
converted to the A-weighted sound power level.

Tae sound power levels for the respective equipment determined according to these
prescribed methods can be used for comparing equipment of the same or similar output.

These sound power levels may also be used to determine the sound pressure levels at 2
certain distance from the equipment.
3. STANDARDS

The following table contains the valid International Standards for determining the sound
power levels, where 180 3744 is especialfy relevant for this specification.



TABLE]

International Standars specifying varions methods for determining the sound power levels of machines and
equipment

Available

Steady, broad-band

Reverheration room In one third octave oz A-weighted sound power
Precision meeling specilied actave bands lavel
requirements Stcady, discrote frequency
Preferably less than 1 % | or narrow-band
of lcst room volume
Bteady, broadband A-weighted and in octave | Other weighted sound
Engineering Special reverberant test narrowband discret bands power levels
o0m frequency
Largest dimension less
Engincering Outdoors or in large than 15,0 m Any Directivity information
1001 and sound prossurs lovels
A-weighted and in ong | a5 & function of time
third octave or oclave other weighted sound
Precision Anechoic or semi- Preferably less than 0.5 % | Any bands pawer levels
anechoic room of test rapm volume
Survey No special test No restrictions limited Steady, broad-band, A-weighted Sound pressure kevels as a
cnvironment only by available test narrow-hand discrete function of time other
environment frequency weighied sound power

levels




DEFINITIONS

4.1 Sounnd pressure level

P
Lp = 20lg— indB
Po
Reference sound pressurelevel: P, = 20U P,
4.2  Sound power level
L 101 W, dB
W = g—In
Wo
Reference sound power level : W, = 1pW (10-12y)

4.3 Noise spectrum

The frequency range of interest in this document includes the octave bands with
centre frequencies between 63 Hz and 8000 Hz.

63 | 125 | 250 [ so00 | 1000 | 2000 | 4000 | 8000 | He

i

Measurements in the one-third octave bands should only be performed in special
cases.

4.4 Measorement surface

The surface S should be determined of simple geometrical shape at a distance of
approximately 1 m from the ocutside of the equipment to be measured. The sound
measuring positions should be equally dstributed over this surfaces.

The surface should be arranged in such a way that all measuring positions have
approximately the same sound pressure level (difference less than 3 dB).

‘When determining the measurement surfaces, any influences of reflecting walls
have to be aveided. For compact equipment, & hemispherical surface
8§ = 2T RZ canbe applied,

For simpler measuring, the sectioning into plane surfaces is recommended
(see Annex).



4.5 Background voise

Prior 1o starting & measurement, the background noise shall be determined without
the equipment in operation. This background noise is to include any ancillary
equipment necessary for the main equipment's operation.

The measurement shall only be carried out when the background sound pressure
level is lower by at least 6 dB in each correspording octave band.

Corrections for background shall be carried out according to ISO 3744/7.3 4.

5. INSTRUMENTATION

A precision sound level meter with octave filters and free field incidence microphone
according to CEI publications 179 and 225 is to be used, and calibrated prier 10 each
measuTement,

Qutdoors the microphone is to be provided with & windshield, in order to minimize any
wind noise imerference.

Additional information can be found in ISO 3744, section 5, and Appendix C. Table 3 of
para. 3.3 is 10 be observed with regards to instrument tolerances.

6. MEASURING CONDITIONS

During the measurements, the equipment has to be operated continuously at design
output. Conlrol measurements guch as discharged air rate, power consumption, eic. are
required.

Any deviation should be recorded in the test report.

Noise not directly resulting from the equipment being tested is to be climinaied for the
measuring period, or to be considered separately as background noise fsection 4.3).

When perforniing measurements in the free field, any wind noises are to be noted. The
wind velocity during the measurements is 1o be recorded in the test report and should not
exceed 5 m/s.



TEST PERFORMANCE

7.1 Détermination of measurement surface

In general, with larger equipment which cannot be measured in test rooms, the
microphonie positions are arranged on the surface of a parallelepiped ¢7.2.4).

The measuring distance d to the equipment shafl preferably be 1 m.

Distances of 2, 4 or 8 m are acceptable.

When using a hemisphere 2s measuring surface (7.2.2), the radius R shall be at
least two times the greatest linzar dimension of the equipment to be tested.

7.2 Microphone positions

7.2.1 On a parallelepiped

Measurement surface ‘ z S =4 (ab + bc + ca)

/ " Reference parallelepiped
,"‘ 2a ’/ flest equipment}




7.2.2 Or an hemisphere

Av

Reference

paratlelepiped
flest equipment)

Co-ordinaies of key
measurements points

© Key measuremesnt
positions

® Additional measurement
positions




7.3 Number of measuring positions

For equipment with a lateral lenght of 2 m or less, the number of measuring
positions indicated in fig. 7.2 is sufficient. In case of larger dimensions dimensions
or greater variations between the measuring positions, additional positions as
shown are to be provided.

With very large units, further messuring positions have to be equally distributed on
the measuring surfaces. As a guide, a distance of at least 2 m between the
measuring positions usually applies. This distance can be increased considerably if
there are only slight differences {approx. 1 - 2 dB) between the sound pressure
levels on the measurement surface provided.

7.4 Sound pressure measurement - dBA

Each measurement position shall produce the time average of the A-weighted
sound pressure level - dBA Using the “slow" position of the precision sound level
meter, the measurements shall be performed for at least 10 seconds.

In case of level fluctuations of less than or equal to + 3 dB, the average value can
be determined by eye.

In case of major deviations, sound level meters with impulsive response are to be
used (see ISQ 3744, Annex C).

The measurements include the sound pressure levels with the equipment under
operating conditions at all provided measuring positions, as well as the back
ground noise with the equipment not in operation. If this background level remains
constant, two or three control measurements of this background level are
sufficient.

7.5 Sound pressure spectrum

Each octave band of noise is to be measured unweighted according to 4.3, For the
octave bands of 63 and 125 Hz the time of measurement shall be at least 30
seconds at each measuring position. For ranges employing the 250 Hz octave band
and higher octave bands, 2 measurement time of 10 seconds is sufficient.

Additionally to the sound pressure spectrum for the equipment under operating
conditions, the background spectrum level shall be recorded without the test
equipment in operation,

N.B  Ancillary equipmeni necessary for the operation of the main test
equipment must be lefi operating during ihis background noise
evaluarion.



7.6 Correction of measured values
Prior to evaluation of surface sound pressure levels and calculation of the A-

weighted sound power levels, the measured values are to be corrected for
background against the correction data according to ISQ 3744 - tabulated below.

7.6.1Background neise : see ISO 3744/7.3.4

Level difference 6 7 8 L 10
Total ievel
Background level

dB
Correction :
subtracted from 1,0 1.0 1,0 0,5 0,5
total level :

7.6.2 Environmental influence K :

When measurements have been made in a large room, more exact values can
reliably be determined by means of calibration with a reference sound source.
In order to minimize the effect from reflecting surfaces, the ratio of the
room’s absorptive surface A to the measurement surface S shall be greater
than 6.

The room's absorptive surface may be determined from a reverberation time
or reference sound source measurement.

The correcdon factor K to compensate for the room acoustics, may be
obtained from the following graph when A/S is greater than 6,

See also IS0 3744/ Annex A
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EYALUATION OF TEST RESULTS

8.1 Calculation of surface sonnd pressure level Lp

After correction for backeround noise of the time averaged sound pressure levels,
all individual values determined on the measurement surface are averaged to the

surface sound pressure level L—p according to the following equations

L, - 1e|g%[zN:_1o :“Lw']-K

Lp = Burface sound pressure level - average

Lpi =  A-weighted surface sound pressure level of the ith measurement
N = oumber of measurements

K = correction factor for environmental influence

The above calculation method can be omitted and a simple arithmetic average can
be made if the single vaiue Lpi de not differ by more than 5 dB (see afso 4.4).

8.2 Calculation of sound power Jevel Ly

Lyy =  A-weighted sound power level

Lp = A-weighted surface sound pressure level

8 = Area of measurement surface in m2

S¢ =  Reference surface I m?

C = Comection factor for atmospheric influences.

This factor has to be observed if the conditions are significantly
different from t = 20°C and p = 1000 mbars (see ISO 3745/8.1).

11




8.3 DMeasurement uncertainty

For a sound source with an essentially ffat spectrum between 63 and 8000 Hz, a
standard deviation uncertainty of approximately 2 dBA can be assumed for the
evaluated and calculated dBA sound power level - Ly

For taking into account the different influences on the accuracy of the test results
in the various octave band frequency ranges, ISO 3744 gives the following values :

83 5,0

125 3.0
250 - 500 2,0
1000 - 4000 1,5
8000 2,5

Nota: Adeasurements close to the equipment (less thun 173 of the length, widih
or heightl give a slightly higher sound power level than ithose
measurements performed af larger distances.

In crifical cases, a reference measurement at larger disionces Is
recommended.

12



9. TEST REPORT

The following information shall be recorded in the test report, advantageously with the
aid of sketches where appropriate.
9.1 Description of equipment

Output, dimensions and type of equipment.

9.2 Acoustic conditions

Test environment, including potentially reflecting surfaces.

Weather conditions, such as air temperature, barometric pressure, relative humidity
and wind speed.

9.3 Instrumentation

Manufacturer and type of ail instruments.

Date and method of calibration

9.4 Acoustical data

- Arrangement of measuring positions (sketch) with measuring distance.
- Shape and size of measurement surface S.

- A-weighted sound pressure level for each measuring position.

- A-weightad sound pressure level of background noise.

- Noise spectrum in the octave bands.

- Correction values for background noise, microphone, ete.

- Correction factor K for environmental influence.

- Surface scund pressure level L_p in dBA

- Sound power level Ly in dBA.

- Remarks on the subjective impression of the noise, i¢. discrete tones, impulsive
character, etc.

13



ANNEX

TEST EXAMPLES

A.l Air cooler
For equipment with obvicus sound emitting surfaces the arrangement of the
microphone is recommended on these surfaces.

St (MP1-8) = 13m2
S> (MP9-12) = 6m2

Note: The number of microphone positions on the surface Si and $2 should nearly
correspond to the ratio of surface areas.

14



A2. Microphone positions on cooling tower surfaces

S](MP1-8) = 8m2
S) (MP9-12) = 3m2

Note: A crossreference measurement on q larger megsurement surface (see 7.2.1) is
recommended for comparison, if ir the near field any interferences due to
reflecrions or higher cir speeds are suspected.

15



A3. Measurement procedure

Near field measurement :

Measurement surface : §1  MP  1-3
§2 MP 9-12

Far field measurement

Measurement surface : 83 MP  13-16

Note: The jar field measurement can be considered as being correct, if by doubling
the distance io the sound source the sound pressure level is reduced by 6 + /
dB (control measurement to be performed at haif distance).

16



A3.1 Near field measurement

Measurement surface

13 m2

Sy

6 m2

Measunng points

10

11

12

Sound pressure level
Lpi-dBa

72

73

75

73

72

73

74

76

71

72

72

73

Background noise
level Lp; - dBA

47

45

47

Correction value
face. 1o 7.6)

Corrected value

72

73

75

73

72

73

74

76

71

72

72

73

Surface sound
pressure level
L, -dBA

73

®  As all measuring positions are diffesing by less than 5 dB, the arithmetic average
value could be established. Otherwise, the formula according to 8.1 had to be used.

A3.1.1. Sound power level

ip

Lw

=73
=73

+ iblg
+ 101g
+ 128

, BdBA

= 8%

17




A3.2 Far field measnrement

Measurement surface 833 = 2 Ry = 1,608 m2
Measuring points i3 14 15 16
Sound pressure [evel Ly -dBA 54 52 35 33
Background noise level 1pi-dBA 46 45 47 45
Correction value acc. to 7.6 1 1 1 1
Corrected value Lpi - dBA 53 51 54 52
Surface sound pressure level Lp - dBA 52,3
A3.2.1 Sound power level
Lw = 52,5 + 10ig 3910—8
=525+ 32 + C
=84,6§+C

A33 Correciion factor ¢ (ISQ 3745/8.1)

C =
Measuring conditions

i, = 1°C

p = 970mbar

C =

-10lg 0,987
-10., (- 0,00568)

+0,0368 dB

- lois |:[273+t,

293

0.5
P
1000

L
-101g (E) .—970
283,) 1000

In this case, the influence of the atmospheric conditions is negligible.

1%




A4, Sound pressure spectrum

Recorded at measuring

Octave band 63 123 230 | 500 | 1000 | 2000 | 4000 8000 | Hz
Unweighted sound 92 83 74 68 51 57 51 43 dB
pressure level

Background seund 38 40 42 40 38 36 39 37 dB
Corrected sound 92 83 74 08 61 57 51 42 dB
pressure level

Pondération A -26,| -16,1 | -8,6( -3,2 0|12 +1,0] -1,1| dB
A-vwreighted 63,8 60,9 | 654 64,8) 61 | 582 52| 41,9 dBA

69
70,8
71.8
72,1
722
72,2
72,2 dBA

Hence the dBA sound pressure level computed from the sound pressure spectrum is 72,2

dBA at position 5.

The directly measured value was recorded as 72 dBA.

This procedure must be repeated for each measuring position if’ the dBA sound pressure
lewvel is being calculated from the sound pressure spectrum.

The a-weighted sound pressure levels in the octave band can be summed to the total
sound level either by calculation or by means of the following cumulative ¢curve.
(This cumulative curve has been employed in the tabulated example gbove).

19




Level increase (dB)

Level difference (dB) E

For the arithmetic determination, the following equation will apply :

Lp = g3 . w4l Ly

10Lg (10 0,1.658 4 190,1.669+4 19 0,1.654+....)

10Lg . 17280505

72 ,3dBA

Both methods are in good agreement.

AS Evaluation of test results

All results of the near and far field comply in such a manner that in the present case the
sound power level can positively be indicated as :

Lw = 85dBA

(see A3.1.1 and A3.2.1}

20



TABLE 1

International Standars specifying varions methods for determining the sound power levels of machines and
equipment

Reverbetalion reom

Steady, broad-band

I one third octave of

A-weighted sound power

Prceision meeting specified octave bands level
reuirements Steady, discrete frequency
Preferably loss than 1 % | or narrow-band
of tesl roam volume
Steady, broadband A-veighted and in octave | Other weighted sonnd
Enpineering Special reverberant test narrowband discret bals powesr levels
room frequency
Largest dimension less
Engincering Qutdaors or in large thun 15,0 m Any Direoiivily information
room and sound pressure levels
A-weighted and inone | 26 a function of time
third octave or pctave other weighted sound
Precision Anechoic or semi- Preferably less than 0.5 % | Any bands power fevels
ancchoic room of test room volume
Survey No special test No restrictions lirited Sleady, broad-band, A-weighted Sound pressure levels as a

envirenment

only by available test
environment

narrow-hand discrelc
frequency

function of time other
weighled sound power
levels




LIST OF THE MEMBER ASSQCIATIONS

BELGIUM

FABRIMETAL

21 rue des Drapiers -

B-1050 BRUXELLES

Tel. 32/2/5102518 - Fax : 32/2/5102563

GERMANY

FG ALT im VDMA

Posifach 71 08 64 - D-60498 FRANKFURT AM
MAIN

Tel. 49/69/6603 1227 - Fax ; 9/69/6603 1218
E-mail: Lorenz_aALT@EVDMA.org

SPAIN

AFEC

Francisco Silvela, 68-1°C - E-28028 MADRID
Tel. 34/1/4027383 - Fax : 34/1/4027638

FINLAND

AFMAHE

Etalarania 10 - FIN-00130 HELSINKI
Tel. 358/9/19231 - Fax : 358/9/624462

FINLAND

FREA

P.O. Box 118

FIN-00811 HELSINKI

Tel : 358/2/752 11 66 - Fax : 358/9/755 72 48

FRANGE

UMNICLIMA

F-22038 PARIS LA DEFENSE CEDEX
Tel : 33/1/47176282 - Fax : 33/1/47176427

GREAT BRITAIN

FETA {(HEVAG and BRA}

Sterling House - 6 Furlong Road - Bourne
End

GB-BUCKS SL 8 DG

Te! : 24/1628/531186

Fax : 44/1628/810423

E-mall; info@feta.co.uk

ITALY
ANIMA -CO.AER

Via Battistolti Sassi, 11 - 120133 MILANO
Tel : 39273971 - Fax : 39/2/7397316

NETHERLANDS

NKi

Postbus 190 - NL-2700 AD ZOETERMEER
Tel: 31/7/353 12 52 - Fax : 31/79/353 11 15
E-mail: nki@fme.nl

NETHERLANDS

VLA

FPostbus 180 - NL-2700 AD ZOETERMEER
Tel. 31/79/353 11 00 - Fax : 31/79/353 13 65
E-mzil: via@fme.n]

NORWAY

NVEF

Paosthoks 6697, St Olavs Plass —
0129 OSLC

Tel. 4722202790 - Fax : 47/22202875

SWEDEN

KTG

P.0). Box 5510 - 8-114 85 STOCKHOLM
Tel. 46/8/782 08 00 - Fax : 46/8/660 33 78
E-mail: bo.gosiring@isab.postnet.se

SWEDEN

SWEDVENT

P.0. Box 175 37 - 8-118 91 STOCKHOLM
Tel : 46/8/762 75 00 - Fax : 46/8/668 11 80

TURKEY

ISKID

ARCELIK A.S.

Klima Isletmesi

TR-81719 TUZLA ISTANBUL
Tel | 90/216 395 45 15

Fax : 807216 423 23 59
E-mail: alatli@arcelik.com.ir



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



