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S is the area of the measurement surface, in square metres; Table 2 - Values of the A-weighted Factor, A;, for j = 1 to 24
Se = 1 m2

One-third octave band A

j centre frequency J

CALCULATION OF A-WEIGHTED SOUND POWER LEVEL Hz dB
When the noise emissions include significant contributions from the octave bands ! 100 —191
between 125 Hz and 8 kHz, and the contribution of the 16 kHz octave band is 2 125 -16,1
broad-band in character, the A-weighted sound power level shall be calculated. 3 160 -13.4
The calculation shall include any band levels in the frequency range covered by 4 200 -10,9
the one-third octave bands with centre frequencies between 100 Hz and 20 kHz. 5 250 -86
The A-weighted sound power level, Ly a, shall be calculated from equation (XIII). P 315 6.6
7 400 -4.8
24 8 500 -3,2
o(LA+A;) 9 630 -1,9
L = 10 log Z 10 J J (XTI @ 10 800 -0,8

WA j=1

1 1 000 0,0
12 1 250 0,6
where: 13 1 600 1,0
Lwa is the A-weighted sound power level, in decibels (reference: 1 pW); 14 2000 1.2
L; is the sound power level in the j-th one-third octave band; 15 2500 1.3
A;j is the weighting factor for the j-th one-third octave band. The values of Aj are 1 4 150 1.2
given in Table 2. 17 4 000 1.0
18 5 000 0,5
19 6 300 -0,1
20 8 000 -1,1
21 10 000 —2,5
22 12 500 -4,3
) @ 23 16 000 -6,6
24 20 000 -9,3

10. INFORMATION TO BE RECORDED

The following information shall be recorded, when applicable, for all measure-
ments made in accordance with this Standard.

10.1 Equipment under Test
a) Description of the equipment under test (including principal dimensions).

b) Operating conditions with reference to ECMA-74; if the equipment has
multiple operating modes, description of each individual mode for which
measurements have been performed.

c) Installation conditions.



10.2

10.3
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11.

d)
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Location(s) of equipment in the test environment.

Acoustic Environment

e) Description of the acoustic environment, dimensions, shape and acoustical
characteristics (absorption and/or reverberation time in frequency bands)
of the room.

f) Description of the microphone arrangement.

g) Air temperature in degrees Celsius, relative humidity in percent, and
barometric pressure in pascals.

Instrumentation

h) Equipment used for the measurement, including name, type, serial number
and manufacturer. '

1) Type and bandwidth of the frequency analyser.

i) Frequency response of the instrumentation system.

k) Method used for checking the calibration of the microphone(s) and other
system components; date and place of calibration.

1) Type and calibration of reference sound source; date and place of calibra-
tion.

m)  Method used for determining the average sound pressure level.

Acoustical Data

n)
0)
p)

Q)

Method used for determining sound power level.
Type of noise according to Table 3.

Sound power level(s) in decibels (reference: 1 pW), in one-third octave
bands and/or narrow bands together with the frequency of the tone(s).

A-weighted sound power level in decibels (reference: 1pW), when the
noise emissions include significant contributions from the octave bands
between 125 Hz and 8 kHz, and the contribution of the 16 kHz octave
band is broadband in character.

Date, time and place where the measurements were performed, and the
name of the person performing the measurements.

INFORMATION TO BE REPORTED

The report shall contain the statement that the sound power levels have been
obtained in full conformance with one or more of the methods described in this
Standard. This report shall contain, as a minimum, the following information:

a)
b)

c)

Name(s) and model number(s) of the equipment under test.
Type of noise according to Table 3.

Sound power level(s) in decibels (reference: 1 pW), in one-third octave
bands and/or narrow bands together with the frequency of the tone(s).

e TP =

d) A-weighted sound power level in decibels (reference: 1 pW), when the noise
emissions include significant contributions from the octave bands between
125 Hz and 8 kHz, and the contribution of the 16 kHz octave band is

broadband in character.

e) Detailed description of operating conditions of the equipment under test

with reference to Appendix C of ECMA-74.

Table 3 - Type of Noise and Determination of Sound Power Levels

Type of noise in the frequency range of the octave
bands centred at

125 Hz to 8 kHz 16 kHz
ECMA-74 ECMA-108

Sound power level to be determined

: Broad-band noise
Broad-band or narrow-band noise

Combined A-weighted level (125 Hz to 16 kHz) according
to clause 9

Discrete tone

A-weighted level (125 Hz to 8 kHz) according to ECMA-74
and the level and frequency of the discrete tone accord-
ing to this Standard

Broad-band or narrow-band noise Multiple tones

A-weighted level (125 Hz to 8 kHz) according to ECMA-74
and the levels and frequencies of all tones in the 16 kHz
band that are within 10 dB of the highest tone level in
the band

Discrete tone

Level and frequency of the discrete tone in the 16 kHz
octave band

ignificant noise N
Ne s|gn|f|'c Multiple tones

Levels and frequencies of all tones in the 1§ kHz band
that are within 10 dB of the highest tone level in the band
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APPENDIX A

Coaxial Circular Paths in Parallel Planes for Microphone Traverses
in a Free Field over a Reflecting Plane

Axis of Rotation of Microphone Traversing Mechanism

Height of Corresponding

Elevation of Areas of Hemisphere

Microphone Traverses
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In this arrangement either the microphones or the equipment may be rotated.
Each path is associated with a zone of the hemisphere. These zones have the same
height 0,2 r and thus the same spherical surface area 0,4mr2,
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APPENDIX B

Calculation of Air Absorption Coefficient

The air absorption coefficient, a, in nepers per metre, is calculated from the following
equations (A.I) to (A.V). The frequency (f), absolute temperature (T), relative humidity
(hy) and atmospheric pressure (pg) must be known.

Symbols

To; Triple-point isotherm temperature (= 273,16 K)
To Reference atmosphere temperature (= 293,15 K)
T Atmospheric temperature, in kelvins

P Reference atmospheric pressure (= 101,325 kPa)
Py Saturation vapour pressure, in pascals

Py Atmospheric pressure, in pascals

h Molar concentration of water vapour, in percent
hy Relative humidity, in percent

tr o Oxygen relaxation frequency, in hertz

fr N Nitrogen relaxation frequency, in hertz

f Frequency, in hertz




Compute Ig(pg,/pgo) from

Psat TO‘I
| = 10,79586 (1 — ——

+ 0,42873 x 1073 x [ 1 + 1047698511 - (Toy /7] _ 2 219 598 3

Compute A, in percent, from
(psat )
Pso
Pso

Compute f; g and f, y, in hertz, from

h = h,

P

- 5,028 08 Ig (TL) + 1,504 74 x 1074 x [1 - 10-82%692UT/Ty) - 1)) 4

01

Ps 0,05 + A
= + 4,4 104 =t = W
Jro s (24 4,41 x 10° x h x 0.391 + h)
and

-1/2 -1/3
Ps T T
— ] X {9 + 350 x hexp<—6,142 [{— -1
Jin oo (To) { p{ [(To) ]}}

Compute the air absorption coefficient, a, in nepers per metre, from

ps \~!
a=21184 x 10-1 x (—) X (
Pso

To To

1,068 x 10~ "exp (-3 352/7)

Jin +

f2

fr,N

T "2+ T\752(1,278 x 10-2exp (-2239,1/T)
X fZ
+ it
r,0 fr,O
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