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Free-field Method Workbook

Provides measurement and calculation procedures for the determination
of the sound power of noise sources as described in the following
international standards.

STANDARDS

ISO 3744:1994

ISO 3745:2003

ISO 3746:1995

Non-standard sound power determination is available via non-standard
projects

SUITABLE TEST ENVIRONMENTS

¢ Anechoic or hemi-anechoic rooms as specified in ISO 3745:2003

e Essentially free-field over a reflecting plane as specified in ISO
3744:1994

MEASUREMENT

L time-averaged sound pressure level produced by

! a
p(B)i
background noise

L time-averaged sound pressure level from the noise source

! a
p(S)i
under test

a. Subscript / means that the quantity is measured or calculated at the ith microphone
position over the measurement surface

Quantities Specific to ISO 3745:

L'E(B) ia single-event sound pressure level produced by background
noise

L'E(S)l.a single-event sound pressure level from the noise source
under test

)

. Subscript i means that the quantity is measured or calculated at the ith microphone
position over the measurement surface

All quantities are measured in 1/3-octave band for any range with
nominal midband frequencies from 50 Hz to 20 kHz' or in 1/1-octave
band for any range with nominal midband frequencies from 63 Hz to
16 kHz

A-weighted values calculated from 1/1-octave or 1/3-octave values as

specified in Annex H of ISO 3745:2003, or directly measured using A-
weighting filter

Simultaneous measurements can be made at all microphone positions
or through successive steps when the number of microphone positions
required by the selected standard is greater than the available number
of microphones, or the number of beats is not enough?

. If microphone frequency range and available number of beats allow. For information
on microphone frequency range, please refer to the respective microphone Product
Data. Correction for absorption of sound by the atmosphere has to be made using
PULSE language

CALCULATION
pr surface time-averaged sound pressure level
Ly sound power level
Dr.* directivity index
0, directivity factor

a. Subscript i means that the quantity is measured or calculated at the ith microphone
position over the measurement surface

Quantities Specific to ISO 3744 and ISO 3746:

L',y mean measured time-averaged background noise level over
the measurement surface

L'ys) mean measured time-averaged sound pressure level for the
noise source under test over the measurement surface

K, background noise corrections for the surface sound pressure

level

Quantities Specific to 1SO 3745:

Klia background noise corrections

Lpia sound pressure level corrected for background noise

L'y sound power level under different meteorological conditions

Lg, mean single-event sound pressure level over the
measurement surface for the nth working cycle

ZEb mean single-event sound pressure level over the
measurement surface and over a number of single working
cycles of equal duration

ij sound energy level

a. Subscript i means that the quantity is measured or calculated at the ith microphone
position over the measurement surface
b. PULSE Data Manager Type 7767 license required

o All quantities are calculated as overall A-weighted levels. 1/3-octave
band or 1/1-octave band level available depending on measurement data

VALIDATION

Criterion for background noise

Requirement evaluation for additional microphone positions
STATISTICS?

Mean and standard deviation of any measured or calculated quantity on
batch measurements

2. For information on the number of beats, please refer to the Software for PULSE
Product Data (BU 0229)
3. PULSE Data Manager Type 7767 license required



Reverberation Room Workbook

Provides measurement and calculation procedures for the determination
of the sound power of noise sources using the comparison method as
described in the following international standards.”

STANDARDS

ISO 3741:1999
ISO 3743-1:1994
ISO 3743-2:1994

SUITABLE TEST ENVIRONMENTS
e Reverberation rooms as specified in ISO 3741:1999

o Reverberant fields as specified in ISO 3743-1:1994 or ISO 3743-2:1994

MEASUREMENT

band for any range with nominal midband frequencies from 63 Hz to
16 kHz.

o A-weighted values calculated from 1/1-octave or 1/3-octave values as
specified in Annex H of ISO 3745:2003, or directly measured using A-
weighting filter

e Simultaneous measurements are made at all microphone positions or
through successive steps when the number of microphone positions
required by the selected standard is greater than the available number
of microphones, or the number of beats is not enough?

L ab time-averaged sound pressure level produced by the

r(Bj
background noise

L’p(R)y..f"'b time-averaged sound pressure level from the reference
sound source
L'p( Y ab time-averaged sound pressure level from the noise source

under test

[}

. Subscript i means that the quantity is measured at the ith microphone position or
microphone traverse

Subscript j means that the quantity is measured or calculated for the jth source
position

=2

¢ All quantities are measured in 1/3-octave band for any range with
nominal midband frequencies from 50 Hz to 20 kHzZ or in 1/1 octave

. The comparison method requires a reference sound source meeting the
requirements of 1ISO 6926 (e.g., Reference Sound Source Type 4204)

. If microphone frequency range and available number of beats allow. For information
on microphone frequency range, please refer to the respective microphone Product
Data. Correction for absorption of sound by the atmosphere has to be made using
PULSE language

N

CALCULATION

K, background noise corrections

ZP(R)ja mean corrected time-averaged sound pressure level from
the reference sound source over all source positions

Zp(s)ja mean corrected time-averaged sound pressure level from
the noise source under test over all source positions

Ny, number of necessary microphone positions or separate
microphone traverses for each source position

Ng number of necessary source positions

Ly, sound power level

a. Subscript j means that the quantity is measured or calculated for the jth source
position

VALIDATION

Criterion for background noise

Requirement evaluation for additional microphone positions
Requirement evaluation for additional source positions

3. For information on number of beats, please refer to the Software for PULSE Product
Data (BU 0229)




Directive 2000/14/EC Workbook

Provides measurement and calculation procedures for the determination
of the sound power of noise sources in accordance with provisions of the
EU Directive 2000/14/EC relating to the noise emission in the environment
by equipment for use outdoors.

SUITABLE TEST ENVIRONMENTS

¢ Typically outdoor on a reflecting surface of concrete or non-porous
asphalt.

¢ In cases where the equipment cannot be operated on such surface, a
suitable environment is defined and max environmental correction K,
is given in the Directive 2000/14/EC (or in the noise test codes referenced
in the Directive)

MEASUREMENT

L time-averaged sound pressure level produced by the

p(B)i
background noise

p - -
L P(S) ikn time-averaged sound pressure level from the noise source

under test for the kth operating mode and for the nth run

o All quantities are measured in 1/3 octave band for any range with
nominal midband frequencies from 50 Hz to 20 kHzZ or in 1/1-octave
band for any range with nominal midband frequencies from 63 Hz to
16 kHz

A-weighted values calculated from 1/1-octave or 1/3-octave values as

specified in Annex H of ISO 3745:2003, or directly measured using A-
weighting filter

Simultaneous measurements at all microphone positions or through
successive steps when the number of microphone positions required by
the selected standard is greater than the available number of
microphones or the number of beats is not enough'

. For information on number of beats, please refer to the Software for PULSE Product
Data (BU 0229)

CALCULATION

Ep(g) mean measured time-averaged background noise level over
the measurement surface

Ep(s)kn mean measured time-averaged sound pressure level for the
noise source under test over the measurement surface for
the kth operating mode and the for the nth run

K, background noise corrections for the surface sound pressure
level

prkn surface time-averaged sound pressure level for the kth
operating mode and the for the nth run

prk surface time-averaged sound pressure level for the kth
operating mode?

pr surface time-averaged sound pressure level calculated using
the appropriate equation for the specific type of equipment
under test? given in the Directive 2000/14/EC (or in the
corresponding noise test code

Ly sound power level

a. Calculated as the arithmetic mean of the two highest values from three or more
runs, which do not differ by more than 1 dB according to Annex Ill Part A of
Directive 2000/14/EC _

b. The equation, which combines the Lpfk test results from k, is manually entered
in the user interface

VALIDATION

Criterion for background noise

Automatic determination of surface time-averaged sound pressure level
values from three or more runs, which do not differ by more than 1 dB

STATISTICS
Mean and standard deviation of sound power level on batch
measurements



Intensity Workbook
Provides measurement procedure, calculation procedure and reporting in
accordance with the following international standards.

STANDARDS
IS0 9614-2:1996
ECMA 160:1992

SUITABLE TEST ENVIRONMENTS

— 1/12-octave band for any range with nominal midband frequencies
from 51.58 Hz to 6.131kHz

— 1/24-octave band for any range with nominal midband frequencies
from 50.85Hz to 6.043 kHz

Any
MEASUREMENT
<l,;> mean segment-averaged normal sound intensity component
measured on the ith segment of the measurement surface
L, dynamic capability index?

a. Requires a Sound Intensity calibrator (e.g., Sound Intensity calibrator
Type 4297)

All quantities are measured choosing between the following options:
— 1/1-octave band for any range with nominal midband frequencies
from 63 Hz to 4kHz
— 1/3-octave band for any range with nominal midband frequencies
from 50 Hz to 6.3kHz

CALCULATION
P, partial sound power for the ith segment of the measurement
surface
Ly, sound power level
Fp[ surface pressure-intensity field indicator
F. negative partial power field indicator Fol
VALIDATION

Adequacy of the measurement equipment!
Limit on negative partial power
Partial-power repeatability check

1. Based on comparison between the dynamic capability index Ly with field indicator £y,



Free-field Method with Emission SPL Workbook

All specifications given for the Free-field method apply plus the following
standards.

STANDARDS
ISO7779:1999
1SO11201:1995
ECMA 74 (8th edition)

MEASUREMENT

L measured time-averaged sound pressure level

produced by the background noise, A-weighted

! a
r(B)j

L'p(s)ja measured time-averaged sound pressure level
during operation of the source under test, A-
weighted

L'p(s)ja measured time-averaged sound pressure level

during operation of the source under testing,
in narrow band

a. Subscript j means that the quantity is measured or calculated for the jth operator
or bystander position

CALCULATION

ija time-averaged sound pressure level corrected for
the background noise, A-weighted

chpeakja C-weighted peak sound pressure level

impulsive noise index according to
1SO7779:1999 and I1SO 11201:1995

(LpAI_LpAeq)j :

impulsive noise index (alt.) according to
ISO 11201:1995

(LpCpeak_LpC)j @

TNRja tone-to-noise ratio plot from measurement, in
narrow band
PR].a prominence ratio plot from measurement, in

narrow band

a. Subscript j means that the quantity is measured or calculated for the jth operator
or bystander position

IDENTIFICATION OF PROMINENT DISCRETE TONES

Tone-to-Noise Ratio criteria according to I1SO 7779:1999 and ECMA 74 (8th
edition)

Prominence Ratio method according to ECMA 74 (8th edition)



Ordering Information

Type 7799-X" PULSE Sound Power

Accessories Recommended
Type 7767-X2 PULSE Data Manager

FREE-FIELD METHOD

Type 4190L-001 Free-field ¥2" Microphone with 2669 L, TEDS

Type 4188 A-021 Prepolarized Free-field ¥2" Microphone with 2671L,
TEDS

Type 4204 Reference Sound Source

Type 4231 Sound Calibrator

REVERBERANT-FIELD METHOD
Type 4188 A-021 Prepolarized Free-field ¥2" Microphone with 2671 L,
TEDS

Type 4943 L-001 Diffuse-field ¥>" Microphone with 2669 L, TEDS

Type 4204 Reference Sound Source

Type 4231 Sound Calibrator

Type 3923 Rotating Microphone Boom

UA 0587 Heavy Duty Tripod for Type 3923

AO 0488-D-XXX3

1. Where ‘X" indicates the license model, either N: node-locked, or F: floating
2. Where ‘X" indicates the license model, either N: node-locked, or F: floating

Fig.4 Overview of accessories for PULSE Sound Power Type 7799

Cable, Briel &Kjaer Female to LEMO 1B Connector

ZQ0350 LEMO Briiel & Kjeer Socket Adaptor

SOUND INTENSITY METHOD

Type 3599 Sound Intensity Probe Kit
Type 4297 Sound Intensity Calibrator
UA 1451 Telescopic Boom Kit

Other Accessories
UA 0801

UA1317 2" Microphone Holder

AO 0142-D-XXx3 Screened Signal Cable, BNC to BNC Connector
AQ 0414-D/M-XXX3  7-pin LEMO Microphone Ext. Cable

UA 0459
UA 0237

Lightweight Tripod

Windscreen for 2" Microphone, 65mm diameter
Windscreen for 2" Microphone, 90 mm diameter

3. Cables are available in different lengths, specified by D/M-XXX, where D indicates
that the length XXX is given in decimetres and M indicates length in metres.
Valid values are:

A0 0142-D: XXX = 030, 050, 200

A0 0414-D: XXX = 005, 010, 030, 050, 060, 070, 075, 080, 090, 100, 120, 150,
200, 260, 300, 340, 400, 450, 500, 550, 600, 700, 750, 800, 900

A0 0414-M: XXX = 100, 110, 120, 150, 180

A0 0488: XXX = 002, 005, 030, 100, 330, 700

For other cable lengths, please contact your local Briel &Kjzer representative

4188A-021
Prepolarized Free- and Diffuse-field
1/2-inch Microphone with 2671, TEDS

—= 4190L-001
Free-field 1/2-inch Microphone with 2669L, TEDS

m——= 4943L-001
Diffuse-field 1/2-inch Microphone with 2669L, TEDS

4231 Sound Calibrator

B~ 7
AO 0414
Cable LEMO 1B to LEMO 1B Connector

[N e frmm- ]
AO 0142 Cable BNC to BNC Connector

Rotating Microphone Boom

UA 0587 Tripod

I
3923 3599 Sound Intensity Probe Kit

Sound Intensity Probe

|
|
|
|
|
|
|
|
|
|
|
|
| Carrying Case
I Accesories and Cables
UA 1317 I
Preamplifier Holder

3 —

4297
Sound Intensity
I _UA080T Calibrator
Lightweight Tripod \
AO 0488, B&K Female to LEMO 1B Connector 4204 I s —
Reference UA 1451
Sound Source ;
4.2 mm Telescopic Boom 020106/1
TRADEMARKS

Microsoft is a registered trademark of Microsoft Corporation in the United States and/or other countries

Briiel & Kjeer reserves the right to change specifications and accessories without notice

HEADQUARTERS: DK-2850 Neerum - Denmark - Telephone: +45 4580 0500
Fax: +45 4580 14 05 - www.bksv.com - info@bksv.com
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