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Forewor
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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
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stang
the technical committees are circulated to the member bodies for voting\»*Publication a
Standard requires approval by at least 75 % of the member bodies casting a vote.

Hrawn to the possibility that some of the elements of this document¢may be the subject of p
hall not be held responsible for identifying any or all such patent rights.

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

sists of the following parts, under the general title Acoustics — Measurement of sound insu
bnd of building elements:

Requirements for laboratory test facilities with .suppressed flanking transmission
Determination, verification and application of precision data

Laboratory measurements of airborne;sound insulation of building elements

Field measurements of airborné.sound insulation between rooms

Field measurements of aitborne sound insulation of fagade elements and fagades
Laboratory measurements of impact sound insulation of floors

Field measurenients of impact sound insulation of floors

| aboratory~measurements of the reduction of transmitted impact noise by floor coverings
pight standard floor

| aboratory measurements of room-to-room airborne sound insulation of a suspended ceiling

the

ards
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Atent

ding

ation
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with
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Part 10:

Laboratory measurement of airborne sound insulation of small building elements

lightweight reference floors

floor
Part 13:

Part 14:

Guidelines (Technical Report)

Guidelines for special situations in the field

Part 11: Laboratory measurements of the reduction of transmitted impact sound by floor coverings on

Part 12: Laboratory measurement of room-to-room airborne and impact sound insulation of an access
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Part

Scope

surements in special situations in the field not directly covered by 1ISQ.140-4 and ISO 140-7.

e box-shaped rooms of normal living room size. When it comes to very large rooms, long and n

part of ISO 140 concerns field measurements of airborne sound insulation and impact sour]
s to be used as a supplement to ISO 140-4 and ISO 140-7. It contains guidelines on sou

The basic standards ISO 140-4 and ISO 140-7 specify the{measurement procedure in detd
tions, but give only little information on how to establish a suitable”"measurement set-up in rooms

ases, coupled rooms, etc., no guidance is given in the basicistandards, which is why the guidelines
40 have been prepared. Use of the guidelines will contribute to improvement in the reproducibil
5tics field measurements and, furthermore, facilitate the*performance of measurements by avoiding tin
derations in actual measurement situations.

part of ISO 140 is primarily applicable to measurements in rooms in dwellings, schools, hotg

not mandatory to use these guidelines in connection with measurements according to IS
140-7 unless this is stated elsewhere.

Normative references

following referenced”documents are indispensable for the application of this documen
ences, only thé“edition cited applies. For undated references, the latest edition of theg
ment (including-any amendments) applies.

140-4:1998, Acoustics — Measurement of sound insulation in buildings and of building
4: Field-measurements of airborne sound insulation between rooms

d insulation,
nd insulation

il under ideal
differing from
arrow rooms,
in this part of
ty of building
ne-consuming

Is, etc., with

D 140-4 and

. For dated
referenced

elements —

ISO

1Aﬂ_7-1QQR, Acoustics — Measiurement of sound insulation in huilrlinge and of h::ilding

elements —

Part

7: Field measurements of impact sound insulation of floors

3 Technical background

The guidelines in this part of ISO 140 are based on the results presented in ISO/TR 140-13. The guidelines

cons

ist of extracts from this Technical Report.

The guidelines have been prepared based on some theoretical considerations, a few experimental
investigations, and on practical experience from performing a great number of field measurements.
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The principle is that examples of suitable measurement set-ups are shown in diagrammatic sketches. Efforts
have been made to present examples (some very realistic and some very unusual) which should permit
selection of an example from which a suitable measurement set-up can be established in nearly all field
situations. The possibility of creating a suitable measurement set-up inspired by the sketches but not fully
identical to any of them is the main reason for presenting the guidelines as informative annexes.

The loudspeaker and microphone positions indicated in the sketches should only be considered as guidance
to show how they should be arranged. All requirements given in ISO 140-4 concerning distances to room
boundaries, displacement of the loudspeakers in relation to the planes parallel to room boundaries, etc., shall

be fulfilled.

Not all the g
examples.

Notice that i
explained as

Situation 1:
approximate
microphone

If, for examp
a consideral
In principle,

sketchesare Teferredto i thetext—Sketches ot Teferredto—shoutdbeTegarded—as—addit

h two situations the guidelines might be in conflict with the basic standards. These, situation
follows.

jonal

b are

The method described in 1ISO 140-4 for measurement of airborne soundinsulation presymes

y diffuse sound fields in the source room as well as the receiving room, It is required thg
positions be evenly distributed within the entire volume of the rooms.

le, the source room is a very long, narrow corridor with absorbing ceiling and a carpet on the
le sound pressure level decay of 10 dB to 20 dB can occur fromone end of the room to the ¢

t the

floor,
ther.

measurement cannot be performed according to ISO 140-4 because the sound field is not diffuse,

and becaus

has no meaning.

However, often a measurement is needed. In this situation, this part of ISO 140 suggests that the s
laced at a certain maximum distance from thelpartition common to the source room and the

source be p

receiving ropm, i.e. a “virtual” and limited source room volime is defined in the part of the corridor closq

the common

Situation 2:
room, a dis

averaging the sound pressure level in a room with a considerable sound pressure level d

partition according to these guidelines.

For measurement of impact sound:insulation in situations with a large floor area in the sdg

basic standg
the receivi

n
than obtain%
over the totdl floor area in the source reom.

4 Testr

ISO 1404 a
part of ISO
procedure a
short descri

rd. According to this part of ISO 140, the tapping machine should not be placed too far away
room. This will in some sitdations lead to a higher sound pressure level in the receiving
according to ISO 140-7,-where it is stated that the tapping machine positions shall be distrik

bport

140 have.'been used, this should be mentioned under the item “Brief description of deta
nd equipment” in ISO 140-4:1998, Clause 9, item i), and in ISO 140-7:1998, Clause 8, item

ecay

bund

st to

urce

trepancy can be observed betweén)results obtained according to this part of ISO 140 and the

from
foom
uted

nd ISO 140:7 specify what information shall be included in the test report. If the guidelines in this

Is of
h). A

tion of the applied measurement procedure should be given. Any deviation from the require

IlaYa W W.Valivi b ]

nrents

in ISO 140-
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Ul To U TFU=T STTUUTU DT TTPUTITU.
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5 Annexes

This part of ISO 140 has two different application areas: airborne sound insulation and impact sound
insulation. In order to facilitate practical application, the guidelines are laid down in separate annexes, with
examples of suitable measurement arrangements in the form of diagrammatic sketches, and also graphical
explanations and tabulated figures. The informative annexes are the following:

— Annex A: Airborne sound insulation

— Annex B: Impact sound insulation

— RAnnex C: Diagrammatic sketches
— RAnnex D: Combinations of tapping machine positions and microphone positions

— RAnnex E: Explanation of terms.

© 1SO 2004 - All rights reserved 3
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A.1 Gene

Annex A
(informative)

Airborne sound insulation

ral

This annex i
That part of

partition”. TH
measureme

A.2 Princ

A.2.1 Freq

The sound T
least 100 HZ

These guide
principles of
according to

These guide

A.2.2 Roo

The room va
between roo

For horizont

source room. However, if one.of the rooms is regular with a well-defined volume while the other h

complicated

the two roonps.

NOTE A
be averaged.
set-ups are ng

5 a supplement to ISO 140-4.
the separating partition common to both the source and receiving rooms is hamed, the”“con

e total surface of the separating partition is named the “partition” for both horizontal and ve
hts. (See Annex E for an explanation of these terms.)

iples

uency range of measurement

eduction index should be measured using one-third-octave band filters in a frequency range
to 3 150 Hz.

lines have been prepared for use in the frequencystange 100 Hz to 3 150 Hz. However, the
the guidelines may also be used for measurements in the frequency range 50 Hz to §
ISO 140-4:1998, Annex D, and in the frequencyrange 4 000 Hz to 5 000 Hz.

ines are applicable to measurements in one-third-octave bands as well as in octave bands.

m conditions

ms not fulfilling this limitation:

Al measurements catried out in one direction only, the largest room is usually chosen to b
geometry, the Wwell-defined room should be used as the receiving room, even if it is the larg
Ccording-te SO 140-4, alternatively two measurements can be carried out in opposite directions and

However, measurements in two directions are quite time-consuming because two complete measurg
beded.and the reverberation time has to be measured twice.

mon
rtical

of at

basic
0 Hz

lumes should not exceed 250-m3. However, the guidelines may also be useful for measurements

b the
as a
er of

inally
ment

For vertical measurements, the lower room should preferably be used as the source room. The upper room
may be the source room provided that an omnidirectional loudspeaker is used, situated at a sufficient distance
above the floor to prevent incidence of direct sound. Preferably, the stand carrying the loudspeaker should be
placed on soft material to prevent structure-borne sound entering into the floor.

When calculating the sound reduction index, the volume of the receiving room and the area of the common
partition are needed. The volumes of objects in the receiving room with closed non-absorbing surfaces, such
as wardrobes, cabinets and installation shafts, are subtracted from the total volume of the receiving room. The
area of the common partition will not be reduced if fixed cabinets, wardrobes, etc., are covering a part of the
common partition.
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A.2.3 Number of microphone and loudspeaker positions
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The recommended number of microphone and loudspeaker positions in the source and receiving room is
stated in Table A.1.

Table A.1 — Number of microphone and loudspeaker positions determined from the floor area of the

source and receiving room

Measurement set-up

Number of loudspeaker and microphone positions

Floor area of the room Loudspeakers

Eixed-microphones
L

Rotating

micrq

m2 (source room only)

bphones

A <50 2 5 (10)

2

(2)

B 50 to 100 2 10 (10)

 (2)

C > 100 3 15 (15)

3)

NOT]

The numbers in parentheses are the total numbers of sound pressure level measurements to be carried out

in the room.

If the
requ
used
betw

Two
fixed
louds
are |

To &

floor area is less than 50 m? and the distance between the two loudspeaker positions is at g

for both loudspeakers (measurement set-up A). If the requiréments in ISO 140-4 concerning
een loudspeaker positions cannot be fulfilled, measurement set-up B should be used.

loudspeaker positions should be used in rooms with floGb areas in the range 50 m? to 100 m?. T]
microphone positions or the same position of the rotating microphone should not be u
peakers. This means that a total of ten fixed micrdphone positions or two positions of a rotating
bquired (measurement set-up B).

chieve the highest obtainable accuracy_under all measurement conditions, it is generally reco

use measurement set-up B also for rooms-with floor area less than 50 m2. This is especially relevant

angu

If the

lar rooms.

floor area exceeds 100 m?, it-is recommended to use three loudspeaker positions, 15 fixed

positions or, alternatively, three positions of a rotating microphone.

As o
distr
to co

In sn
obta

A.2.

tated in 1SO 140-4,inthe source and receiving rooms, fixed microphone positions sha
buted within the space permitted, and in the case of a rotating microphone the position(s) sha
ver the entire reom’volume as far as possible.

hall rooms.with volumes less than 10 m®, a maximum number of uncorrelated microphone
ned by the/use of fixed microphone positions.

A Horizontal measurements

ast 1,4 m as

red in ISO 140-4, the same five microphone positions or the same path of a rotating microphone may be

the distance

he same five
sed for both
microphone

mmended to
for oblong or

microphone

Il be evenly
Il be chosen

bositions are

Examples of suitable loudspeaker and microphone positions for horizontal measurements are shown in
Annex C, Examples 1 to 14 (for symbols, see C.2).

The loudspeaker positions are normally chosen to be as close as possible, considering the minimum
distances stated in ISO 140-4, to the two corners at the back wall of the source room opposite the common
partition. For source rooms with a floor area exceeding 50 m2, the loudspeakers should not be placed at a
distance from the common partition exceeding 10 m or 2,5 times the width of the partition in the source room.
The criterion of the two giving the shortest distance is chosen. (See Annex C, Examples 1, 2 and 3.) If the
source room floor area is limited (see Example 2), the limited area is used when selecting the number of
loudspeaker and microphone positions from Table A.1.
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If the sound transmission is dominated by transmission through a flanking wall or a flanking fagade, the

loudspeaker

should not be placed close to such a building element.

A.2.5 Vertical measurements

Examples of suitable loudspeaker and microphone positions for vertical measurements are shown in Annex C,
Examples 15 to 28 (for symbols, see C.2).

The loudspeaker positions are normally chosen to be as close as possible to the corners of the room,
considering the minimum distance stated in ISO 140-4.

If the sound transmission is dominated by transmission through a flanking wall or a flanking facade, the
loudspeaker|should not be placed close to such building elements.

If the receiving room is smaller than the source room, the loudspeakers should be situated in that part qf the
source roon closest to the common partition if the floor area of the source room exceeds 50 m2. [(See
Annex C, E4amples 21, 23 and 25.)

A.3 Unusjual room types

A.3.1 Part|y divided rooms

If a room is partly divided by a wall, as a “rule-of-thumb” the room is caensidered as two individual rooms |f the
area of the gpening is equal to or less than one-third of the total area of the vertical section of the room ip the
plane contajning the dividing wall. If the room is considered as‘One room volume, measurement set-Up B
should, if sujtable, be used. The loudspeaker positions are situated to “cover” the entire area of the common
partition as |completely as possible. (Preferably the entire~Common partition should be visible from [both
loudspeaker| positions.) The principles above are also applicable to room-dividing walls with a height less|than
the height off the room.

Examples of{horizontal measurements between partly divided rooms are shown in Annex C, Examples 9, 10, 11,
12 and 13.

If one or bgth rooms for vertical measurements are partly divided by a wall, the same principles as for
horizontal measurements should be used/ (See Annex C, Examples 26, 27, 28, 30 and 31.)

Preferably, Bn opening between-two coupled rooms should always be totally covered by sheets of, for
example, plywood or gypsum board to achieve well-defined rooms.

A.3.2 Damped rooms

In large, strongly. damped rooms (rooms with a short reverberation time), the sound pressure level can
decrease cohsiderably with increased distance to a sound source.

EXAMPLE

A'long, narrow corridor with absorbing celling and carpet on the tloor.

In strongly damped receiving rooms, it may be necessary to limit the part of the receiving room volume in
which the sound pressure level is sampled. Parts of the receiving room where the sound pressure level is
6 dB or more below the level in the part of the room closest to the common partition should be omitted. For
horizontal measurements, a reference measurement position is chosen 0,5 m from the middle of the common
partition and 1,5 m above floor level. For vertical measurements, a reference measurement position is chosen
1,5 m above the middle of the common partition. (See explanation of terms in Annex E.)

With the loudspeaker in the source room switched on, the sound pressure level decay may be estimated by
measuring the A-weighted sound pressure level in the reference position and in positions with increasing
distance to this. A hand-held sound level meter may be used. The limited receiving room volume is used for
the measurement as well as for the calculation of the sound reduction index.

© ISO 2004 — All rights reserved
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In strongly damped source rooms, the sound pressure level decay from a position 1 m in front of the sound
source to a position 0,5 m in front of common partition should not exceed 6 dB. If this is the case, the
loudspeaker should be moved closer to the common partition.

A.3.3 Staggered rooms

If the rooms are staggered and the floor area of the source room exceeds 50 m2, the loudspeakers should be
situated in that part of the source room closest to the common partition. For vertical measurements, the
loudspeakers should not be placed at a distance from the back wall (see Annex E) of the source room
exceeding 2,5 times the width of the source room, or 10 m. The criterion of the two giving the shorter distance

is chosen. (See Annex C, Examples 17, 21 and 23.)

If the
the

25t
sour

width of the common partition for horizontal measurements is less than half the width-ef)th
source room, the distance between the loudspeaker positions should be reducedto a
mes the width of the common partition (this is relevant if the receiving room is_much sma3
ce room, or if the rooms are staggered). The positions are chosen in that part of,the room g

common partition. The distance should not be reduced to less than 5 m. (See Annex C, Examp

Loud
stag

speaker positions on the symmetrical lines of the room should be avoided.N\f the rooms ar
jered (no common partition), the distance between the loudspeakers should not be re

Anngx C, Example 6.)

Exar

A.3.

No d
geon
seve
rece

nples of vertical measurements are shown in Annex C, Examples, 17; 18 and 19.

@ Extremely complicated room geometry

etailed guidelines can be stated for measurementschetween rooms with extremely comp
netry. An example is measurement between open-planned, split-level dwellings, each ¢
ral more or less coupled spaces. In such situatiens, it is almost impossible to state the v
ving room and the area of the common partition. Furthermore, selection of loudspeaker and

posifions often is very difficult. A principal rule-in“such situations is that the loudspeakers are p|

part

loud
withi
shol

A4

A.4.

Norn

of the dwelling closest to what has been defined to be the common partition. Often t
Epeaker positions are required. In the regeiving room, the microphone positions shall be even
h the space permitted for measurement in the room, as stated in ISO 140-4. The receiving 1
Id be limited according to the 6 dB-rule described in A.3.2.

Measurements on doors

1 Loudspeakef-and microphone positions

nally, one side\of the door can be regarded as the outside (e.g. the side of the door facing a

stair
posit
sho

vell). In these situations the corridor or stairway should be used as source room. Two
ions are-tised. The loudspeaker should be placed on the floor in a corner of the room opposit
Id be placed neither close to the door nor close to the wall in which the door is mounted.

e partition in
bproximately
ller than the
losest to the
es 4 and 5.)
b completely
Huced. (See

icated room
onsisting of
blume of the
microphone
aced in that
hree or four
y distributed
loom volume

corridor or a
loudspeaker
e the door. It

ng room.

When a rotating microphone is applied, one position is used in both the source room and the receiving room.

NOTE

side cannot be defined, the principles stated above can also be used.

A.4.2 Doors between a corridor and a room (e.g. an entrance hall)

For doors mounted between two regular rooms (e.g. hotel rooms or classrooms), where an indoor and outdoor

In the corridor, loudspeaker positions placed at a distance of approximately 6 m apart should be used. To
avoid symmetry, the positions should be displaced so one position is situated, for example, 2,5 m to the right
of the door and the other 3,5 m to the left. (See Annex C, Example 14.)
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A.4.3 Doors between a stairwell and a room

In narrow stairwells without suitable corners, the two loudspeakers should preferably be placed half a storey
up and half a storey down, either on the stairflight or on a landing.

A.4.4 Determination of the sound reduction index of a door in a building

First, the sound reduction index for the door is measured. The measurement is made according to the rules in
ISO 140-4:1998, Clauses 4.1 to 4.3. The apparent sound reduction index of the door is determined by
Equation (A.1). By using this equation, it is assumed that all the sound is transmitted through the area S. If

ion is correct then R’d is a carrect value for the sound reduction index of the doar

this assump

Ry=1L
where

Ry

Ly

Ly

A4 s

Sy is
Secondly, th

apparent so
Rgi =1
where L4; an

NOTE t
additional ins
paths.

By comparin
C) can occur
a) RE“ - R

Without

the doof¥.

1—L2 +10|g(Sd/A)

is {he apparent sound reduction index of the door, in decibels;
is {he average sound pressure level in the source room, in decibels;
is fhe average sound pressure level in the receiving room, in decibels;

he equivalent absorption area in the receiving room, in square metres;

he area of the free opening in which the door, including¢its’frame, is mounted, in square metr

ind reduction index for the insulated door is detefmined by

d L,; are the source and receiving roomlevels, respectively, in this situation.

Lilated door is negligible compared with the transmission through the surrounding wall and other flg

L > 15 dB

e door is provided with a suitable additional insulation to check the flanking transmission,

1i _L2i +10|g (Sd/A)

is presumed that the additional insulation works as intended, i.e. that the sound transmission throug

g the results obtained by Equations (A.1) and (A.2), the following alternative situations a), b

making-any significant error, Equation (A.1) gives a correct value for the sound reduction ind

A1)

The

A.2)

h the
nking

and

ex of

15 dB

6 dB <

R~ — R,
Ul U

The transmission through the door is only somewhat larger than the transmission through the surrounding
construction. This statement is true under the assumption that the additional insulation works as intended,
i.e. that the transmission through the additionally insulated door is negligible in comparison with the
transmission through the surrounding wall.

The approximate sound reduction index of the door is evaluated using the formula

c)

Ry — Ry <6dB

(A.3)
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The sound reduction of the surrounding wall is too low to enable an accurate determination of the sound
reduction of the door. As for situation b), this statement presupposes that the additional insulation is
sufficiently high.

A lower limit of the sound reduction of the door is evaluated using the formula

Ryapp > Ry +1,3 dB

(A.4)

If the only purpose of the test is to check whether the door fulfils a certain sound insulation requirement and
this is fulfilled already by the apparent sound reductlon index R' , then it is not necessary to perform the

The
repo

NOT
perfol
such
door

A.5

This
mea

The
micri
the s
carri
louds
over

The
theo

different notations introduced in this clause for the sound reduction index, §hould not be

ting measurements on doors. They are exclusively used to clarify the procedure described in

rming measurements in another adjacent receiving room with the same type‘of wall, but without a dg
cases the inconvenience of using the additional insulation can be avoided.)Alternatively, the sound in
can be determined using the sound intensity technique (see ISO 1518642 for details).

Diffuse-field evaluation procedure

procedure may be used for evaluation of incomprehensible measurement results
surements whenever non-diffuse sound fields are'expected to cause problems.

sound pressure level is measured in ten_fixed microphone positions by means of two louds
bphone positions for each loudspeaker). In the source room, the position of the two loudspeake
ame as those used for the sound insulation measurement. In the receiving room, the measure
bd out by means of two loudspéakers or by sound radiated from the building structure
peakers in the source room are.in operation. The microphone positions should be carefully distr
the total room volume.

sample standard deyiatioh of the ten measurements can be determined and compar
etical expected values-in Figure A.1.

ing inequality

(A.5)

used when
this clause.

In certain situations it may be possible to determine the transmission~through the surrounding wall by

or present. In
sulation of the

or prior to

beakers (five
rs should be
ment may be
s when the
buted evenly

ed with the
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Figure|A.1 — Theoretical values\of the spatial standard deviation of the sound pressure level
measured at ten microphone positions in empty rooms with different volumes

10 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=bea29a4141e7a26742a63e061748a32a

The

set-Up and should not be regarded.as requirements to be fulfilled.

If thg theoretical values are exceeded by a factor of 1,5, the following should be considered.

a)

b)

c)

ISO 140-14:2004(E)

Table A.2 — Numerical values of the curves in Figure A.1

Values in decibels

Frequency Volume, m3
Hz 10 15 30 50 100 250
100 3,92 3,79 3,50 3,24 2,78 2,12
125 3,70 3,52 3,13 2,80 2,30 1,82
160 3,36 3.12 2,64 2,27 1,78 1,55
200 2,95 2,66 215 1.81 1,37 1,36
250 2,47 2,18 1,70 1,39 1,19 146
325 1,98 1,70 1,28 1,03 1,01 0,96
400 1,50 1,27 0,94 0,92 0,88 0,41
500 1,14 0,95 0,88 0,81 0,77 0,710
630 0,84 0,85 0,77 0,70 0,66 0,642
800 0,76 0,73 0,67 0,63 0,58 0,96
1 000 0,72 0,66 0,60 0,57 0,53 0,92
1250 0,64 0,59 0,56 053 0,49 0,48
1 600 0,57 0,55 0,50 0,47 0,45 0,45
2000 0,54 0,52 0,47 0,44 0,42 0,44
2500 0,55 0,49 0,44 0,43 0,41 0,41
3150 0,49 0,44 0,41 0,41 0,39 0,39
4 000 0,47 0,42 0,39 0,37 0,37 0,39
5000 0,43 0,41 0,38 0,35 0,38 0,40

values of standard deviations in-Figure A.1 and Table A.2 are intended for optimizing the mpeasurement

f excess is obseryved-at low frequencies, an increase in the number of loudspeaker/microphgne positions
should be consideted.

The limits have been determined for empty rooms with hard surfaces consisting of typical building
materialsi In rooms with a reverberation time which is shorter than in empty rooms (e.g. rooms with an
hbsorbing ceiling or thick carpets), the spatial standard deviation will increase and the theorgtical values
may.be exceeded, especially at higher frequencies.

n the middle and high frequency range, excess of the limits may be caused by a spatial sound pressure
level decay in damped rooms. This may easily be checked by a systematic measurement of the sound
pressure level at different positions in the room on a line perpendicular to the common partition in the
receiving room, or in positions with increasing distance from the loudspeaker in the source room. If a
considerable sound level decay appears, additional loudspeaker and microphone positions should be
used and the 6-dB rule given in A.3.2 should be applied.

Especially in small, damped rooms, influence from the near field of the loudspeaker is a risk. If this is
found to be the reason for an excess, the microphone positions should, if possible, be moved further
away from the loudspeaker.

In a room partly divided by a wall, the limits can be exceeded because the dividing wall acts as a sound
screen in some of the microphone positions.
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A.6 Measurement of reverberation time

Measurement of the reverberation time in the receiving room should be carried out as described in ISO 140-4
or ISO 3382-2.

According to ISO 140-4, at least three microphone positions and one loudspeaker position shall be used with
two excitations in each position. Alternatively, measurements may be carried out with six microphone
positions with one excitation in each position. If a rotating microphone is used, the measurements may be
carried out while the microphone boom is rotating, provided that the measurement positions are evenly
distributed over the path. Preferably, the reverberation time should be measured at the same microphone
positions as used for the sound pressure level measurements.

For field me@asurements, a sound pressure level decay of 20 dB should preferably be used.

The position| of the loudspeaker is not usually critical. A suitable position is close to a corner of the’room| In a
room partly| separated by a wall where the absorption is different in the two parts of‘the room| the
reverberatiop time should be measured according to the above-mentioned procedure in.both parts. If the
coupled rooms are considered to be one room, the mean value of these measurements/shiould be used ip the
calculation gf the sound reduction index.

In rooms with floor areas exceeding 50 m2, two loudspeaker positions and six fixed microphone positions or
two positiong of a rotating microphone should preferably be used (12 fixed mierophone positions if only one
excitation inleach position).
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Impact sound insulation

General
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vertital measurements. (See explanation of terms in Annex E.)

The foom in which the tapping machine is placed is named the source room:For vertical measu

upps

B.2

B.2.

The
least
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pringd
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Theg

B.2.

If dif
mea
guid

Mea

(e.g.
cove

annex is a supplement to ISO 140-7.

part of the separating partition common to both the source room and the receiving réom i
mon partition”. The total surface of the separating partition is named the “partition\for both h

r room is the source room and the lower room the receiving room.

Principles

1 Frequency range of measurement

mpact sound insulation should be measured using ‘one-third-octave band filters in a freque
100 Hz to 3 150 Hz.

e guidelines have been prepared for use in the frequency range 100 Hz to 3 150 Hz. Howe\
iples of the guidelines may also be uséd for measurements in the frequency range 50
rding to ISO 140-7:1998, Annex C, andin the extended frequency range 4 000 Hz to 5 000 H

e guidelines are applicable to measurements in one-third-octave bands as well as in octave

2 Floor coverings

ferent floor coverings-are used in the same room (e.g. in a kitchen section and a living ro|
surements should-bé” performed and reported from the two types of floors separately. T
tlines should thén be used on each of the two floor areas.

surements-on soft floor coverings (such as carpets and PVC-layers) may be performed on a g
1 m2) which is moved between the different tapping machine positions. It should be notg
ring, is~to be fastened by an adhesive, the results from a measurement without adhe

mislefading.

5 named the
brizontal and

rements, the

ncy range at

er, the basic
Hz to 80 Hz
7.

ands.

pm section),
he following

mall sample
d that if the
sive can be

The use of a small sample of a heavy carpet with significant weight on a lightweight timber joist partition
should be avoided since it may not take into account a damping or restraining effect on the flexural motions of
the partition, which occurs when the total area is covered.

Whe

n a small sample is used, this should always be mentioned in the test report.

For soft coverings, it should be noted that some materials have an impact sound insulation which is
dependent on the temperature. The temperature dependence should be evaluated if measurements are
carried out under temperature conditions differing from normal room temperature.
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When measuring on rough, tiled floors, the positions of the tapping machine shall be adjusted so that the
hammers do not tap on the edges of the tiles. This will prevent the tiles being damaged and also prevent the
measurement result being influenced by an uncharacteristic excitation of the floor.

B.2.3 Number of tapping machine and microphone positions

The number of tapping machine positions and microphone positions shall be determined according to Table B.1:

Table B.1 — Number of tapping machine positions and microphone positions determined from the

floor area of source and receiving room

Floor areaof the Floor area of the receiving room, m2
source rpom g ]
m2 Number of positions <50 > 50
Partition type 12 | Partition type 20 | Partition type 1~ {Partition typp 2
Tapping machine 4 4 4 4
<20 Fixed microphones 4 4 8 8
Rotating microphone 1 1 2 2
Tapping machine 8 4 8 4
20 to %0 Fixed microphones 4 4 8 8
Rotating microphone 1 1 2 2
Tapping machine 8 8 8 8
> 50 Fixed microphones 4 4 8 8
Rotating microphone 1 1 2 2
a8  Partition fype 1: Timber joist partitions, concrete partitions ,with ribs or beams and solid concrete partitions with a thicknesg less
than 100 mm. Any kind of floor covering.
b Partition flype 2: Solid concrete partitions with a thickness equal to or greater than 100 mm, clinker concrete elements and hollow
concrete elements. Any kind of floor covering.
The combingtions of tapping machine positions and microphone positions given in Table B.1 are shown in
diagrammatic sketches in Annex_B:"The examples of tapping machine positions in Annex C are all shown for
a partition type 2 as defined in~Fable B.1. If the actual partition is of type 1, the number of tapping maghine
positions shall be increased.in the 20 m2 to 50 m2 range according to Table B.1.
For a partitign type 1,at least one position of the tapping machine should be on top of a beam with an angle of

45° oriented

For very sm

machine an

with the-difection of the beam.

bl floor areas (e.g. in bathrooms), the minimum requirement for the distance between the tapping
Hmmﬁm—hmmmea—kﬁﬂﬁhmmmw i ittors: , the

minimum number of tapping machine positions stated in Table B.1 should still be used. The tapping machine
should be placed within the permitted area and the direction of the hammer connecting line should be

changed for

each measurement.

For rooms partly divided by a wall, the room is considered to be two rooms if the area of the opening is less
than one-third of the total area of the vertical section of the room in the plane containing the wall (see also

A.3.1). (See Annex C, Examples 30 and 31.)

14
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In the following, “non-staggered rooms” means rooms where the horizontal contour of the smaller room can be

totall

y contained in the horizontal contour of the larger room.

B.3.2 Non-staggered rooms

B.3.2.1

Rooms with floor area of the source room equal to or less than the floor area of the receiving

roon

The
The

B.3.7

If the floor area of the source room is equal to or less than 20 m2, the valdes of Table B.1 shd

dired
less

shou
exce
parti

B.3.
If the

If the
of 20

B.4

If the
area
perp
parti
parti
this i

B.5

N

humber of tapping machine positions and microphone positions should be chosen directly fro
apping machine positions should be distributed to cover the total floor area. (See Annex C, E

p.2 Rooms with floor area of the source room larger than the floor areaof-the receivin

tly. If the floor area of the source room exceeds 20 m2 and the area of.thé common partition

than 20 m2, a limited floor area of 20 m2 should be used for the measurements. The tapp
Id be placed exclusively in this area. (See Annex C, Example<32.) If the area of the comr
eds 20 m2, the tapping machine positions should be equally distiibuted over the total area of
ion.

3 Staggered rooms

area of the common partition is greater than 20.m?2, the guidelines in B.3.2.1 and B.3.2.2 sh

area of the common partition is equal to or.léss than 20 m2, or if there is no common part, a
m? should be used. (See Annex C, Examples 33 to 35.)

Horizontal measurements

floor area of the sourcefoom is equal to or less than 20 m2, Table B.1 may be used directl
exceeds 20 m?2, a limited area of 20 m2 should be used. The dimensions of the limite]
endicular to the partition in the source room should not be reduced to less than half the
ion in the sourcesroom. The other dimension of the limited area should not be less than the
ion in the receiving room. These recommendations should always be followed. In some s
mplies that jt' Wit not be possible to limit the floor area to 20 m2. (See Annex C, Examples 36

Coarridors and staircases

m Table B.1.
xample 29.)

g room

uld be used
s equal to or
ing machine
non partition
the common

buld be used.

limited area

y. If the floor
d floor area
width of the
width of the
becial cases
044.)

B.5.

1 Measurements of impact sound insulation from a corridor

Impact sound insulation measurements from a corridor to a room on the same storey or the storey below
should be carried out by placing the tapping machine on a limited area of the corridor close to the receiving
room. The area used should be the full width of the corridor and a length corresponding to an area of
approximately 10 m2.

Four tapping machine positions should be used, and the number of microphone positions should be chosen
according to Table B.1. (See Annex C, Example 45.)
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B.5.2 Measurements of impact sound insulation from staircases in apartment houses and

internal stairs in apartments and terrace houses

Measurements should be carried out for the landings and the flights separately. Four tapping machine
positions should be used on the landings as well as on the flights. The number of microphone positions should

be chosen according to Table B.1.

The four tapping machine positions on the flights should be placed with one at step number two from the top
of the flight and one at step number two from the bottom. The other two positions should be evenly distributed

inbetween the top and bottom positions.

It may someftimes be difficult to place the tapping machine on narrow steps. A special support device m3
used to extdnd the supporting legs at one side of the tapping machine. This allows the machine tostar
two steps.
and the horigontal balance of the tapping machine is maintained. If such a modification is used,this"shou
mentioned in the test report.

The impact $ound pressure level from a landing is usually measured in an adjoining room, in which the hig

y be
d on

hen a special support is used, care should be taken to ensure that the fall height of the.hammers

d be

hest

level is expqgcted. If the floor in an adjoining room in the same storey as the landingonsists of, for example,
boards on jgists on a concrete slab, the impact sound pressure may be at its highest level in a room ip the

the same room as used for the measurement from the landings. If the flight is fixed to the
attachment points.

The guidelirles stated above are also applicable for measurements on internal stairs (e.g. in a two-s
apartment).

B.6 Airbgrne sound contribution from:the tapping machine

The airborng sound contribution from the tapping machine may be evaluated in the following way:

into

d be
wall,

room used for measurements from the flight should\be chosen as the room closest t¢ the

torey

Determine thhe sound pressure level difference between source and receiving room by means of a pink noise

signal from & loudspeaker placed if the source room (Lp spk)-
Measure thg sound pressure.level in the source room from the tapping machine (Lg tm).
Measure thg sound pressure level in the receiving room from the tapping machine (Lg tm).

If the differepce (Lsm — Lp,spk) is 10 dB or more below Lg i at any frequency band of interest, the influ
of the airborpe sound from the tapping machine may be regarded as negligible.

ence

B.7 Determination of room volume and reverberation time
For determination of the volume of the receiving room, see A.2.2.

For determination of the reverberation time of the receiving room, see A.6.
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Annex C
(informative)

Diagrammatic sketches

C.1 Examples of suitable loudspeaker, tapping machine and microphone positions

Examples 1 to 14 are for horizontal measurements of airborne sound insulation (Figure C.1).
Examples 15 to 28 are for vertical measurements of airborne sound insulation (Figure C.2).
Examples 29 to 35 are for vertical measurements of impact sound insulation (Figure €-3).

Examples 36 to 45 are for horizontal measurements of impact sound insulation(Figure C.4).

C.2| Symbols

The following symbols are used in this annex:

o Loudspeaker

(ol Alternative loudspeaker position
° Tapping machine

X Fixed microphone

A Rotating microphone

N Contour of rooms (U = upper room, L = lower room)

——t— Contour of lower room with correct placing related to upper room
—_— Common partition

e Limitation of floor area

All examples are horizontal sections.

The dimensions of the rooms indicated on the sketches in metres are examples only, which together with the
background grid are given to facilitate comparison with the specific guidelines stated in this part of ISO 140.
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ure C.1 — Airborne sound insulation — Horizontal measurements, scale 1:200, Examples 1 to 14
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NOTE A

Figure C.

ternative loudspeaker positions are shown in brackets.
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