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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govern
Internationg

Internationg
The main t
adopted by

Internationg

Attention is
rights. ISO

ISO 10140-
acoustics.

This first e

cancels andl replaces I1ISO 140-1:1997, ISO 140-3:1995, ISO 140-6:1998, ISO 140-8:1997, ISO 140-10:1

mental, in_fiaison with 150, also take part in the Work. 1SO colfaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting: Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee SC 2, Buil

2005 and ISO 140-16:2006, which have been technically revised.
porates the Amendments ISO 140-1:1997/Amd.1:2004 and ISO 140-3:1995/Amd.1:2004.

consists of the following parts, under-the general title Acoustics — Laboratory measuremer
ation of building elements:

Application rules for specific products
Measurement of airborne.sound insulation
Measurement of impact sound insulation
Measurement procedures and requirements

Requirements for test facilities and equipment
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roduction

ISO 10140 (all parts) concerns laboratory measurement of the sound insulation of building elements (see

Tab

le 1).

ISO 10140-1 specifies the application rules for specific elements and products, including specific requirements

for

prog
ISO
des
con
and

ISO
sim
mesa
labg

Itis
ISO

breparation, mounting, operaiing and test condiions. 1ISO 10140-Z and 1SO 10T140-3 contain
edures for airborne and impact sound insulation measurements, respectively, and refer to
10140 and 1SO 10140-5 where appropriate. For elements and products without a specific)app
cribed in ISO 10140-1, it is possible to apply ISO 10140-2 and ISO 10140-3. This* part of

the general
this part of
lication rule
ISO 10140

ains basic measurement techniques and processes. ISO 10140-5 contains requirements for test facilities

equipment. For the structure of ISO 10140 (all parts), see Table 1.

10140 (all parts) was created to improve the layout for laboratory measurements, ensure cons
blify future changes and additions regarding mounting conditions of test _elements in laboratg
surements. It is intended for ISO 10140 (all parts) to present a well-written and arranged
ratory measurements.

intended to update ISO 10140-1 with application rules for othér products. It is also intended to
140-18 into ISO 10140 (all parts).

istency and
ry and field
format for

incorporate
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Table 1 — Structure and contents of ISO 10140 (all parts)

Relevant part

Main purpose, contents and use

Detailed content

of ISO 10140
ISO 10140-1 It indicates the appropriate test procedure for Appropriate references to ISO 10140-2 and
elements and products. For certain types of ISO 10140-3 and product-related, specific and
element/product, it can contain additional and additional instructions on:
more specific instructions about quantities and — specific quantities measured;
test element size and about preparation, —  size of test element:
mounting and operating conditions. Where no —  boundary and mounting conditions;
specific details are included, the general — conditioning, testing and operating conditions;
YUIUCIITICS dl© aClLUTUINY U 1oV TU TaU=2 dllu _ additional SpeCifiCS fOI‘ teSt report.
1ISO 10140-3.
1ISO 10140-2 It gives a complete procedure for airborne sound |— Definitions of main quantities measured
insulation measurements according to — General mounting and boundary ¢onditions
ISO 10140-4 and ISO 10140-5. For products —  General measurement procedure
without specific application rules, it is sufficiently [ patg processing
complete and general for the execution of — Test report (general points)
measurements. However, for products with
specific application rules, measurements are
carried out according to ISO 10140-1, if available.
ISO 10140- It gives a complete procedure for impact sound — Definitions of main quantities to measured
insulation measurements according to — General méunting and boundary conditions
ISO 10140-4 and ISO 10140-5. For products —  Generallmeasurement procedure
without specific application rules, it is sufficiently [ patg processing
complete and general for the execution of — Testreport (general points)
measurements. However, for products with
specific application rules, measurements are
carried out according to ISO 10140-1, if available.
ISO 10140-4 | It gives all the basic measurement techniques =— Definitions
and processes for measurement according to — Frequency range
1ISO 10140-2 and ISO 10140-3 or faCl'lty — Microphone positions
qualifications according to ISO 10140-5, Much of | _  gp| measurements
the content is implemented in software. — Averaging, space and time
—  Correction for background noise
— Reverberation time measurements
— Loss factor measurements
— Low-frequency measurements
— Radiated sound power by velocity
measurement
ISO 10140-% | It specifies all information needed to design, Test facilities, design criteria:
construct and gualify the laboratory facility, its — volumes, dimensions;
additional‘aceessories and measurement — flanking transmission;
equipment-(hardware). — laboratory loss factor;
— maximum achievable sound reduction index
— reverberation time;
— influence of lack of diffusivity in the laboratory.
Test nlnpninge'
— standard openings for walls and floors;
— other openings (windows, doors, small technical
elements);
— filler walls in general.
Requirements for equipment:
— loudspeakers, number, positions;
— tapping machine and other impact sources;
— measurement equipment.
Reference constructions:
— basic elements for airborne and impact
insulation improvement;
— corresponding reference performance curves.
Vi © 1SO 2010 — All rights reserved
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Acoustics — Laboratory measurement of sound insulation of
building elements —

Part 4:
Measurement procedures and requirements

1 |Scope

Thig part of ISO 10140 specifies the basic measurement procedures for airborne*and impact sour|d insulation
in Igboratory test facilities.

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
docpment (including any amendments) applies.

ISO[3382-2, Acoustics — Measurement of room acotistic parameters — Part 2: Reverberation time in ordinary
roomns

ISO[10140-1:2010, Acoustics — Laboratory mieasurement of sound insulation of building elements — Part 1:
Application rules for specific products

ISO[10140-2, Acoustics — Laboratory measurement of sound insulation of building elements — Part 2:
Measurement of airborne sound-insulation

ISO[10140-3, Acoustics — Laboratory measurement of sound insulation of building elements — Part 3:
Measurement of impactsound insulation

ISO[10140-5:2010,(Acoustics — Laboratory measurement of sound insulation of building elements — Part 5:
Requirements fof.test facilities and equipment

ISO[10848-1:2006, Acoustics — Laboratory measurement of the flanking transmission of airborneland impact
souhd between adjoining rooms — Part 1: Frame document

ISO

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

energy average sound pressure level in a room

L

ten times the common logarithm of the ratio of the space and time average of the squared sound pressure to
the square of the reference sound pressure, the space average being taken over the entire room with the

© 1SO 2010 — All rights reserved 1


https://standardsiso.com/api/?name=e256f0f69d89ac0624ce60d3b68b6af9

ISO 10140-4:2010(E)

exception of those parts where the direct radiation of a sound source or the near field of the boundaries (walls,
etc.) is of significant influence

NOTE L is expressed in decibels.

3.2

reverberation time

T

time required for the sound pressure level in a room to decrease by 60 dB after the sound source has stopped

NOTE 1 The reverberation time is expressed in seconds.

NOTE 2 The range evaluated is defined by the times at which the decay curve first reaches 5 dB and ‘2% dB,
respectively,|below the initial level.

3.3
structural reverberation time
T.

S
time requir¢d for the acceleration level in a structure to decrease by 60 dB after the structure-borne sqund
source has [stopped

NOTE 1 The structural reverberation time is expressed in seconds.

NOTE 2 1 is calculated using linear extrapolation of much shorter evaluation\ranges than 60 dB, preferably 15 dB or
20 dB.

3.4
background noise level
measured gound pressure level in the receiving room from all Sources other than the loudspeaker or tapping
machine in the source room.
3.5

continuousgly moving microphone
microphong that, with respect to a fixed point,

a) moves|with approximately constant speed in a circle, or

b) sweeps$ to and fro along the ar¢ of a circle, which is as large as possible, but is not be less than 2[70°,
over a fixed time period

4 Measprement procedures and requirements

4.1 Fregquency.range

All quantitijs shall be measured using one-third octave band filters having at least the following cegntre
frequencies—hertz:

100, 125, 160, 200, 250, 315, 400, 500, 630, 800, 1 000, 1 250, 1 600, 2 000, 2 500, 3 150, 4 000, 5 000

If additional information in the low-frequency range is required, use one-third octave band filters with the
following centre frequencies, in hertz:

50, 63, 80

For additional measurements at low frequencies, guidance is given in Annex A.

2 © 1SO 2010 — All rights reserved
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4.2.
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Measurement of sound pressure levels

1 General

Obtain the energy average sound pressure level using a single microphone moved from position to position,
an array of fixed microphones or a continuously moving microphone.

4.2.

2 Minimum separation distances for microphone positions

The following separation distances are minimum values and shall be exceeded where possible:

4.2.

4.2.

At dach individual microphone position, the averaging timie’shall be at least 6 s for each frequenc

cen

permissible to decrease the time to not less than 4 s:

4.2.

The| averaging time shall cover a wholexnumber of traverses and shall not be less than 30 s. Usir

loudspeaker, the measurement periodishall equal the time of movement of the loudspeaker which
leagt 30 s.
4.2.4 Energy average sound pressure level

4.2.

The|energy averdgesound pressure level is determined using Equation (1).

0,7 m between fixed microphone positions;

0,7 m between any microphone position and the room boundaries;
0,7 m between any microphone position and any diffusers;

1,0 m between any microphone position and the test element;

1,0 m between any microphone position and the sound source.
3 Averaging times

3.1 Fixed microphone positions

re frequencies in the frequency range of 100 Hz*to 400 Hz. For bands of higher freque

B.2 Continuously moving microphone

f.1 Fixed microphone positions

2 2 2
+ +...+
npo

band, with
ncies, it is

g a moving
shall be at

(1)

where p4, po, ..., p, are root-mean-square (r.m.s.) sound pressures at » different positions in the room.

In practice, the sound pressure levels are usually measured and the energy average level, L, shall be
determined using Equation (2).

1<, . 1,/10
L=10lg— >» 10/
gn;

where L4, Lo, ..., L, are the sound pressure levels at » different positions in the room.

© 1SO 2010 — All rights reserved
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4.24.2

The energy

L =10l

where

-4:2010(E)

Continuously moving microphone

average sound pressure level is determined using Equation (3).

T
0

L

m 2

d
T p<(r)de
9

Po

p s

Po is

T,

m IS

4.3 Co
Measuremsgq
room are n
electrical ng

all contribute to the background noise level. The background noise level.shall be at least 6 dB (and prefer

more than 1

If the differ¢gnce in levels is smaller than 15 dB but greater than 6,dB, calculate corrections to the signal |

according t
L=10
where
L is
Ly, is
L, is

If the differq
For each f
correction

To check t
receiving s
equivalent i

he sound pressure, in pascals;

he reference sound pressure and is equal to 20 pPa;

he integration time, in seconds.

rection for background noise level

nts of background noise levels shall be made to ensure that the observations in the recei
bt affected by the background noise. Extraneous sound, such as noise from outside the test rg
ise in the receiving system or electrical cross-talk between thedsource and the receiving syst

5 dB) below the level of signal and background noise combined at each frequency band.

b Equation (4):

he adjusted signal level, in decibels;

he level of signal and background noise combined, in decibels;
he background noise [evel, in decibels.

nce in levels is less than or equal to 6 dB in any of the frequency bands, use the 1,3 dB correc
equency band ‘where this is the case, it shall be clearly indicated in the report that a 1,3
as been made and these values are the limit of measurement.

ne electrical noise in the receiving system or electrical cross-talk between the source and
ystems, replace the microphone by a dummy microphone or replace the loudspeaker by
mpedance.

®)

ving

om,

Ems
ably

evel

(4)

ion.
dB

the
an

4.4 Measurement of airborne sound insulation

4.41

General

Sound shall be generated in the source room using loudspeakers in at least two positions or a single
loudspeaker moved to at least two positions or a moving loudspeaker. The qualification procedure for
loudspeakers and loudspeaker positions is given in 1ISO 10140-5:2010, Annex D. The sound pressure level

shall be me

asured using microphones in fixed positions or a moving microphone.

© 1SO 2010 — All rights reserved
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4.4.2 Measurements with fixed microphone positions

a)

When using more than one loudspeaker at the same time or a moving loudspeaker, a minimum of five
microphone positions shall be used in each room. These shall be distributed within the maximum
permitted space throughout each room. No two microphone positions shall lie in the same plane relative

to the room boundaries.

When using a single loudspeaker, a minimum of five microphone positions shall be used in each room for
each loudspeaker position (additional sets of microphone positions may be different from the first set of
positions). Each set of microphone positions shall be distributed within the maximum permitted space
throughout each room. No two microphone positions shall lie in the same plane relative to the room

4.4.

The
eac

4.5

4.5.
Sou

spe
mes

4.5.

The]
of th

The

boundaries and the positions shall not be in a regular grid.

3 Measurements with a continuously moving microphone

measurement with a continuously moving microphone shall be used. The sweep radius shal
1 m. The plane of the traverse shall be inclined in order to cover a large preportion of the per
space and shall not lie in any plane that is less than 10° to any room surface (wall, floor or g
duration of a traverse period shall be not less than 15 s.

When using a single loudspeaker, a minimum of one measurement using a continuou
microphone shall be used for each loudspeaker position. The sweep radius shall be at lea
plane of the traverse shall be inclined to cover a large proportion of the permitted room spagq
not lie in any plane that is less than 10° to a room sutface (wall, floor or ceiling). The d
traverse period shall be not less than 15 s.

location of the fixed point about which the contintiously moving microphone moves may be
h loudspeaker position. The same number of measurements shall be taken at each location.

Measurement of impact sound instulation

1 General

nd shall be generated using.the standard tapping machine. Requirements for the tapping n

cified in 1ISO 10140-5:2010{ Annex E. Not less than four tapping machine positions shall be u
surement.

P Measurements with fixed microphone positions

number of microphone positions shall equal the number of tapping machine positions or integ
e number.oftapping machine positions.

same-number of microphone positions shall be used for each tapping machine position.

When using more than one loudspeaker at the same time or a moving loudspeaker, at least one

be at least
mitted room
eiling). The

sly moving
5t 1 m. The
e and shall
ration of a

thanged for

hachine are
sed for any

er multiples

If fo

[-or five tapping machine positions are used, at least two measurements of impact sound pr

pssure level

shall be made for each tapping machine position. Measurements shall be made in at least two microphone
positions for each tapping machine position.

If six or more tapping machine positions are used, at least one measurement of impact sound pressure level
shall be made for each tapping machine position. Measurements shall be made at a different microphone
position for each tapping machine position.

4.5.3 Continuously moving microphone

The same number of measurements shall be taken for each tapping machine position and at least one
measurement shall be made for each tapping machine position. The sweep radius shall be at least 1 m. The
plane of the traverse shall be inclined to cover a large proportion of the permitted room space and shall not lie

© 1SO 2010 — All rights reserved
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in any plane that is less than 10° to any room surface (wall, floor or ceiling). The duration of a traverse period

shall be not

less than 15 s.

The location of the fixed point about which the continuously moving microphone moves may be changed for

each tappin

4.6

g machine position. The same number of measurements shall be taken at each location.

Measurement of reverberation time and evaluation of the equivalent sound

absorption area

4.6.1

General

In accordance with ISO 3382-2, the engineering method is the preferred procedure although the preci
method may be used. The evaluation of the reverberation time from the decay curve shall start at 5\dB bglow

the initial s
shall be at |

und pressure level. The preferred evaluation range is 20 dB. The bottom of the evaluation rg
bast 10 dB above the overall background noise of the measuring system.

4.6.2 Medsurement of reverberation time

Reverberat
method as

The use of
but other ty

4.6.21 |
For fixed m
six. At lea
measuremg

For a movir
least one loj

46.22 |

For the intg
positions.

on time shall be measured using the interrupted noise method or the integrated impulse respg
jescribed in ISO 3382-2 and ISO 18233.

an omnidirectional radiating sound source can be beneficial in‘denerating a suitable sound f
pes of source may be used.

hterrupted noise method

icrophone positions, the minimum number of measurements required for each frequency bar
5t one loudspeaker position shall be used with three fixed microphone positions and

nts at each position, or six fixed microphone_pesitions and one measurement at each position.

g microphone, the minimum number of measurements required for each frequency band is si

htegrated impulse response method

grated impulse response’method, measurement of reverberation time shall use fixed microph

Using an impulse source, the-minimum number of measurements required for each frequency band is si

least one sq

urce position and six fixed microphone positions shall be used.

The reverbgration timieyshall be calculated by reverse-time integration of the squared impulse response.

463 Eq

ivalent sound absorption area

Ldspeaker position shall be used withSix measurements distributed along the microphone path.

sion

nge

nse

eld,

dis

two

. At

one

. At

Calculate the equivalent sound absorption area, 4, in square metres, from the reverberation time using
Sabine's formula given in Equation (5).

4= 0,1;3V

where
V' is the receiving room volume, in cubic metres;
T is the reverberation time, in seconds.

©®)
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4.7 Measurement of structural reverberation time

The measurement of the structural reverberation time shall be made in accordance with
ISO 10848-1:2006, 7.3.

The relation between the total loss factor, 7., and the structural reverberation time, T, of the element is
given by Equation (6).

2,2
Ttotal = f_T

N

(6)

whdre f'is the one-third octave band centre frequency in hertz.
Theltotal loss factor includes the internal losses, the structural coupling losses and the radiation logses.

NOTE Lower limits for reliable results caused by filter and detector are given in ISO 10848x1"

4.8 Measurement of radiated sound power by surface velocity of elements

Thel sound power radiated by the test element and the flanking elements may be used to determine the
maximum achievable sound reduction index in the test situation (see ISO 10140-5:2010, Annex A\). This can
be galculated from vibration measurements on these elements, -f{the surface velocity of the plements is
measured using an accelerometer, it should be securely attached to the surface and its mass|impedance
shoypld be sufficiently low compared with the driving-point impedance of the element.

If the critical frequency of the test element or of the flanking elements is low compared with the¢ frequency

range of interest, the power, I, radiated from a particular element, &, with area S, into the receiving room may
be gstimated by Equation (7).

Wk ZpCSkV]gO'k (7)

whdre

is the spatial average;mean square velocity that is normal to the surface;
o, s the radiation éfficiency, which can be assumed to be equal to 1 above the critical freqyency;

pc is the charaeteristic impedance of air.

Thejaverage surface velocity level, L,, of the element is given by Equation (8).

(8)

2 2 2
+vy +...+

i 23V)
\ U

where

Vg Vo, ..., v, are the rm.s. normal surface velocities at » different positions on the element;

Vo is the reference velocity (10~9 m/s).

In building acoustics, the reference velocity of 5x 10~8 m/s is also in use. Therefore, the reference velocity
used in Equation (8) should always be stated. The reference vibration velocity of 10~2 m/s is preferred for the
purposes of this part of ISO 10140.

© 1SO 2010 — All rights reserved 7
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The spatial average of the mean square of the normal surface velocity in Equation (7) follows from this by
Equation (9):

v,g = vg 10Lv/10

9)

The accelerometer should be securely attached to the surface and its mass impedance should be sufficiently

low compared with the driving-point impedance of the surface.

NOTE

5 Soun

5.1

Measureme
loudspeake

There shall

It is prefera

5.2 Gengral procedure for the determination of airborne sound insulation

5.21 Gen

Select one

5.2.2 Fixe

Measure th
average sO
(see 4.3)] 4
ISO 101404

5.2.3 Fixe

Measure th
(see 4.4.2).
[correcting

difference fi
be measurg

General

Flanking transmission can also be measured using the intensity method (see ISO 15186-1).

d insulation measurements

nts can be conducted using fixed or continuously moving microphones, and moving or f
[s.

be no significant change in room absorption between measurements.

ple that simultaneous measurements be made in the source and.receiving rooms.

eral

pf the following four options described in 5.2.2, 5.2:3, 5.2.4 and 5.2.5.

e sound pressure levels in both the)source and receiving room (see 4.4.2). Calculate the en
und pressure level in both the source and receiving rooms [correcting for background n
nd determine the sound reduction index or element-normalized level difference as give
D.

d microphone positions and a single loudspeaker operated at more than one position

e sound pressiire level in both the source and receiving rooms for the first loudspeaker pos
Calculate the energy average sound pressure level in both the source and receiving ro
or background noise (see 4.3)]. Calculate the sound reduction index or element-normalized |
br this loudspeaker position as given in ISO 10140-2. Both source and receiving room levels §
d befare the loudspeaker is moved.

d microphone positions and multiple loudspeakers operating simultaneously or a moving
loudspeaker

xed

Brgy
pise
h in

tion
bms
evel
hall

Repeat the
or element-

R=-1

Dn,e

above procedure for the othertoudspeaker positionsCatcutate theaverage sound Teduction i
normalized level difference using Equation (10) or (11):

n
OIng10‘Ri”O
iz

n
~101g1 3 10 Pnei 10
i

dex
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5.2.4 Continuously moving microphone and multiple loudspeakers operating simultaneously or a
moving loudspeaker

Measure the sound pressure level in both the source and receiving rooms (see 4.4.3). Calculate the energy
average sound pressure level in both the source and receiving rooms [correcting for background noise
(see 4.3)]. Determine the sound reduction index as given in ISO 10140-2.

NOTE

If the moving microphone moves about only one fixed point in each room, the measured levels

background noise are the average energy levels in the source and receiving rooms.

5.2,

Me4
(sed
first
elen
rece

Rep
ore

5.3

4

{«

Me
It sh
The)
Eac
relig

5.3.

Mes
the

normalized impact sound pressure level as given in ISO 10140-3.

5.3.

Med
Cal
Det

NOT
nois

5 Continuously moving microphone and a single loudspeaker operated at more than o

corrected for

ne position

sure the sound pressure level in both the source and receiving rooms for the first loudspea
4.4.3). Calculate the energy average sound pressure level in both the source and receiving rg
loudspeaker position [correcting for background noise (see 4.3)]. Calculate the sound ‘reduct
hent-normalized level difference for this loudspeaker position as given in 1ISO 10940-2. Both
iving room levels shall be measured before the loudspeaker is moved.

eat the above procedure for the other loudspeaker positions. Calculate the.average sound red
ement-normalized level difference using Equation (10) or (11), as appropriate.

surements may be conducted using fixed or moving microphenés and the standard tapping ma
all be ensured that there is no significant change in room.absorption between measurements.
minimum number of tapping machine positions is\given in ISO 10140-1:2010, Annex H, orin |

h set of measurements shall be made with as many tapping machine positions as are necessa
ble mean value.

1 Fixed microphone position

sure the sound pressure level in the receiving room at each microphone position (see 4.4.2
energy average sound pressure ‘level [correcting for background noise level (see 4.3)]. De

P Continuously moving microphone

sure the sound-~pressure level in the receiving room at each moving microphone position
ulate the energy average impact sound pressure level [correcting for background noise leve)
brmine the normalized impact sound pressure level as given in ISO 10140-3.

E If.the moving microphone moves about only one fixed point, the measured levels corrected fo
b aré.the average energy levels in the source and receiving rooms.

General procedure for the determination of impact sound insulation of floors|

ker position
oms for the
on index or
source and

iction index

chine.

50 10140-3.
ry to yield a

). Calculate
termine the

(see 4.4.3)
(see 4.3)].

background
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ISO 10140-4:2010(E)

Annex A
(informative)

Additional procedures for measurements at low frequencies

A.1 General

In low-frequ
rooms is n
requiremen
frequency b

The excitat

depends stfongly on which room modes are excited. Even if the repeatability is satisfactory at low frequeng

the reprodu
become de

In order to
excitation a
meet.

Rooms with
least one rg

band centrg
to the requi

A.2 Mini

A significan

about a quarter of a wavelength. The minimum separation distances (see 4.2.2) should therefore be dou

for measur,
positions a
the distanc

A.3 Sam

In order to
microphone
the allowab

ency bands (below 400 Hz in general and especially below 100 Hz), the sound field in 'the
pt diffuse, especially when room volumes of only 50 m3 to 100 m3 are considered. The)gen
that the room dimensions should be at least one wavelength cannot be fulfilled for.the lo
ands.

on of the room modes is highly dependent on the source locations. The s@und reduction in

cibility and comparability with test results from other rooms can be very\poor and the test res
pendent on the test facility.

reduce the spread of the measured results, additional effortds necessary with regard to
hd sampling of the sound field in the rooms and the special-requirements that the rooms hay

small volumes and unfavourable dimensions are not-usable for low-frequency measurements
om dimension should be of one wavelength and another of at least half a wavelength of the lo

frequency and there should be the space to position the source and the microphones accor
fements.

mum distances
t increase in sound pressure level is measured towards the room boundaries from a distanc
bments down to the 50,Hz_one-third octave band. For the distance between the microph

d the room boundaries, approximately 1,2 m should be the maximum value. This is also valig
s between microphone-positions and the surface of the test element.

pling of the sound field

obtain-a Treliable average of the sound pressure levels in the room volume, the numbsg
positions should be increased. The microphone positions should be spread uniformly throug
e_volume of the room. If a moving microphone is used, it should sample all parts of the allow

test
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of half a wavelength, extremely low sound pressure values are found in the centre part of the room. Therefore,
suitable microphone positions should also be found outside this area.

A.4 Loudspeaker positions

The lack of diffusivity in small rooms at low-frequency measurements can be partly compensated by exciting
different sound fields one after the other and by averaging the results. Therefore, the number of loudspeaker
positions should be increased; the minimum number should be three. The use of a continuously moving

loudspeake

10

r is recommended.
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