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FOREWORD

ISO (the Intern
of national sta

ional Organization for Standardization) is a worldwide federation
ards institutes (ISO member bodies). The work of developing

International Sthndards is carried out through ISO technical committees. Every

member body i
up has the right

governmental an

Draft Internatio

to the membe

Standards by the

International

It has been apprd

Standard
ISO/TC 43, Acol

erested in a subject for which a technical committee has been set
to be represented on that committee. International organizations,
H non-governmental, in liaison with ISO, also take part in the work.

hal Standards adopted by the technical committees are circulated

bodies for approval before their acceptance as International
1ISO Council.

1ISO 140/111 was developed by Technical Committee
stics, and was circulated to the member bodies in May 1976;

{

ved by the member bodies of the following countries :

Australia India Romanija

Austria Israel South Africa, Rep. of
Belgium Italy Sweden

Canada Japan Switzerland
Czechosloyakia Korea, Rep. of Turkey

Denmark Mexico United Kingdom
Finland Netherlands U.S.A.

France New Zealand U.S.S.R.

Germany Norway

Hungary Poland

The member bo

of technical grod

This Internatio
V1 and VI, ca

Hy of the following country expressed disapproval of the document
nds :

Spain

al Standard,/together with International Standards SO 140/1, IV,
el and.replace ISO Recommendation R 140-1960, of which they

constitute a technicahrevision.

Annexes A and C are integral parts of this International Standard.

© International O

rganization for Standardization, 1978 e

Printed in Switzerland
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INTERNATIONAL STANDARD

1SO 140/111-1978 (E)

Acoustics — Measurement of sound insulation in buildings

and of building elements —

Part |1l : Laboratory measurements of airborne sound

insulation of building elements

1 SCOPE|AND FIELD OF APPLICATION

This Interpational Standard specifies a laboratory method
of measurjng the airborne sound insulation of building
elements $uch as walls, floors, doors, windows, facade
elements apd facades.

with apprppriate acoustical properties, to compare the
sound insfilation properties of building elements and to
classify sufh elements according to their sound insulation
properties.

The resu|tsttained canbe used to design building elements

NOTE — Figld measurements of airborne sound insulation between
rooms and|of facade elements and facades are dealt with in
1SO 140/1V [and 1SO 140/V respectively.

2 REFEHRENCES

ISO 140/1) Acoustics — Measurement of sound insudlation in
buildings dnd of building elements — Part | « Requirements
for /aborajories.

1SO 140/1\, Acoustics — Measurement_of sound insulation
in buildings and of building elements — Part Il : Statement
of precisioph requirements.

ISO 140/1V, Acoustics — Meastirement of sound insulation
in buildings and of building elements — Part IV : Field
measuremeénts of airborné'sound insulation between rooms.

1SO 140/\, Acoustics — Measurement of sound insulation

reference sound pressure, the ‘space average being taken
over the entire room with/\the exception of those parts
where the direct radiation\of a sound sourge or the near
field of the boundaries {wall, etc.) is of signifigant influence.
This quantity is denoted by L :

2 2 2
psdpi+...+p
L=10Ig~r 2 7 dB oM
npg
where
P1,P2,....Pp are the r.m.s. sound pfessures at 7

different positions in the room;

Py = 20 pPa is the reference sound pressyre.

3.2 sound reduction index; transmission loss : Ten times
the common logarithm of the ratio of the soluind power W,
incident on a test specimen to the sound pdwer W2 trans-
mitted through the specimen. This quantity is denoted
by R :

w
R=101g—. dB 2
W2

The sound reduction index depends on the|angle of inci-
dence. If the sound fields are diffuse and if the sound is
transmitted only through the specimen, the sound re-
duction index for diffuse incidence may be evaluated from

S
R=1L,—L,+101g. dB .3

in buildings and{of building elements — Part V : Field
measurem{nts of airborne sound insulation of facade
elements a. fes;

ISO/R 354, Measurement of absorption coefficients in a
reverberation room.

ISO/R 717, Rating of sound insulation for dwellings.

IEC Publication 225, Octave, half-octave and third-octave
band filters intended for the analysis of sound and vi-
brations.

3 DEFINITIONS

3.1 average sound pressure level in a room : Ten times the
common logarithm of the ratio of the space and time
average of the sound pressure squared to the square of the

L4 is the average sound pressure level in the source

L, is the average sound pressure level in the receiving

S is the area of the test specimen, which is normally
equal to the free test opening;

A is the equivalent absorption area in the receiving
room.

NOTE — If the sound fields are not completely diffuse, equation (3)
is an approximation.
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3.3 apparent sound reduction index; apparent trans-
mission loss : Ten times the common logarithm of the ratio
of the sound power W/, incident on a partition under test
to the total sound power W5 transmitted into the receiving
room. This quantity is denoted by R’ :

, w,
R =10lg—dB ... (4)
W3

In general, the sound power transmitted into the receiving
room consists of the sum of the following components :

A smaller size may be used if the wavelength of free flexural
waves at the lowest frequency considered is smaller than
half the minimum dimension of the specimen. The smaller
the specimen, however, the more sensitive the results will
be to edge constraint conditions and to local variations in
sound fields.

NOTE - The test partition should preferably be installed in a
manner as similar as possible to the actual construction with a
careful simulation of normal connections and sealing conditions at
the perimeter and at joints within the partition. The mounting

conditions-should be stated-in-the test report
e

Wgs4 which has entered the partition directly and is
radiated from |it directly;

Wps which has entered the partition directly but is
radiated from [flanking constructions;

Weg which has entered flanking constructions and is
radiated from [the partition directly;

We: which has entered flanking constructions and is
radiated from [flanking constructions;

Wiea Wwhich|has been transmitted (as airborne sound)
through leaks,|ventilation ducts, etc.

Also in this casq, under the assumption of diffuse sound
fields in the two rooms, the apparent sound reduction
index may be evdiuated from

, S
R'=Ly—L,[+10lg—-dB ... (B)

Thus, in the apparent sound reduction index the sound
power transmitted into the receiving room is related.té
the sound powel incident on the common partition @sin
equation (3) irrpspective of actual conditions of - trans-
mission.

4 EQUIPMENT

The equipment ghall be suitable/for’meeting the require-
ments of clause §.

5 TEST AR RATIGEMENT

If the test specimen is installed in an aperture betwgen the
source room and the receiving room, aperture depths on
each side should be approximately equal, unless|this is
inconsistent with the practical use of the test specimen
(for example windows in facades).

NOTE — The position of the test specimen within the test/opening
as well as the volume of the rooms-and the size of the test|opening
are under consideration.

In laboratories with suppressed radiation from flanking
elements, the sound\ transmitted by any indire¢t path
should be negligible compared with the sound trangmitted
through the test.specimen.

NOTES

1 For thelaboratory facility, the value of R'max should bel measur-
ed. This may be done by measuring R’ with a highly igsulating
construction inserted in the test opening. If further imprgdvements
of\'the insulating properties of this construction give no |increase
in R', this value of R" is considered as R’ 1 ax-

If the measured value of R’ for a test specimen is l¢ss than
(R max — 10dB), the indirect transmitted sound may be copsidered
negligible.

If R' is larger than (R’ 4.« — 10 dB) the contribution of the flank-
ing transmission for this special case should be investigated using
one of the methods mentioned in annex A,

2 If the test specimen is smaller than the test opening, a|prelimi-
nary test should be carried out, to ensure that energy trapsmitted
through the surrounding partition is small compared with the
energy transmitted through the test specimen. This may be|checked
by the method described in clause A.1 of annex A,

5.2.2 Doors, windows, facade elements and facades

The test specimen should be tested in the same manher as a
partition (see 5.2.1). If the test specimen is smaller than the
test opening, a special partition of sufficiently high sound

insulation should be built in the test opening dnd the

5.1 Rooms

Laboratory test facilities should meet the requirements
of ISO 140/1.

5.2 Test specimen

5.2.1 Partitions

The size of the test partition is determined by the size of
the test opening of the laboratory test facility as it is
defined in ISO 140/1. These sizes are approximately 10 m2
for walls, and between 10 m2 and 20 m2 for floors, with
the shorter edge length for both walls and floors not less
than 2,3 m.

specimen should be placed in that partition. The sound
transmitted through this partition and any other indirect
path should be negligible compared with the sound trans-
mitted through the test specimen (see annex A).

For windows, doors, etc., the area S is the area of the free
opening in which the element (including a possible frame
and sealing) is mounted.

NOTE — As the sound insulation of windows, doors and small
facade elements depends on the dimensions, accurate values can be
obtained only by measuring every actual size.

Doors should be so inserted that the lower edge is situated
as near to the level of the floor of the test rooms as will
reproduce conditions in the actual building.
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If the test specimen is intended to be openable, it should
be installed for test so that it can be opened and closed
in the normal manner. It should be opened and closed at
least ten times immediately before testing.

6 TEST PROCEDURE AND EVALUATION

6.1 Generation of sound field in the source room

The sound generated in the source room should be steady

1SO 140/111-1978 (E)

7 is the reverberation time, in seconds.

An alternative method of determining the equivalent
absorption area is to measure the average sound pressure
level procedure by a sufficiently stable sound source the
power output of which is known.

6.5 Measurement procedure

Each organization should determine a normal test procedure
which complies with this International Standard.

and have|a continuous spectrum in the frequency range
considered. Filters with a bandwidth of at least one-third
octave may be used.

The soundl power should be sufficiently high for the sound
pressure level in the receiving room to be at least 10 dB
higher than the background level in any frequency band.

If the solind source contains more than one loudspeaker
operating| simultaneously, the loudspeakers should be
contained| in one enclosure, the maximum dimension of
which should not exceed 0,7 m. The loudspeakers should
be driven jn phase.

The loudgpeaker enclosure should be placed to give a sound
field as diffuse as possible and at such a distance from the
test specimen that the direct radiation upon it is not
dominant

6.2 Measl:rement of the average sound pressure level

The average sound pressure level may be obtained by using
a number| of fixed microphone positions or a continuously
moving mlicrophone with an integration of p2.

6.3 Frequency range of measurements

The sourld pressure level should be-measured using one-
third octdve band filters. The discrimination characteristics
of the fijters should be in accordance with IEC Public-
ation 225

One-third octave band filters having at least the following
centre frejquencies in hertz should be used :

100 125 160 200 250 315
400 500 630 800 1000 1250
1600| 2000 2500 3150

The necessary criteria which affect the repegtability of the
measurements are shown below :

— number and sizes of diffusing-elementg;
— position of the sound solrce;

— minimum distances_between microphpne and sound
source and microphone and room bgundaries with
regard to near fields;

— number of microphone positions or, ip the case of a
moving microphone, the microphone path|

— averdging time of the levels;

— “method for determining the equivalgnt absorption
area, which involves a number of repeated readings in
each position.

An example of typical test conditions is given in annex B.

7 PRECISION

It is required that the measurement procediire should give
satisfactory repeatability. This can be determlined in accord-
ance with the method shown in 1SO 140/ll|and should be
checked from time to time, particularly when a change is
made in procedure or instrumentation.

NOTE — Tentative numerical requirements for [repeatability are
given in 1SO 140/11.

8 EXPRESSION OF RESULTS

test specimen, the sound reduction index should be given

For the statement of the airborne sound ir;Eulation of the
at_all frequencies of measurement, in tabulhr form and/or

6.4 Measurement and evaluation of the equivalent
absorption area

The correction term of equation (3) containing the
equivalent absorption area may preferably be evaluated
from the reverberation time measured according to
ISO/R 354 and evaluated using Sabine’s formula :

0,163 vV
=— . {6)
T
where
A is the equivalent absorption area, in square metres;

V is the receiving room volume, in cubic metres;

in the form of a curve. For graphs with the level in decibels
plotted against frequency on a logarithmic scale, the length
for a 10: 1 frequency ratio should be equa! to the length
for 10 dB, 25 dB or 50 dB on the ordinate scale.

9 TEST REPORT

With reference to this International Standard, the test
report shall state :

a) name of organization that has performed the
measurements;

b) date of test;
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c) description of test specimen with sectional drawing

and mounting

conditions, including size, thickness, mass

per unit area, curing time (if any) of components;

d) volumes of both reverberant rooms;

e) type of noise and filters used;

f) sound reduction index of test specimen as a function

of frequency;

g) brief description of details of procedure and equip-

ment (see 6.5)

level in any b

i) if the measured value of sound reduction index has
been affected by flanking transmission, the value of
R’ nax (see annex A) should be given and those results
affected by flanking transmission should be indicated;

j} total loss factor N4, — if measured (see annex C) —

at all frequencies of measurement in tabular form
in the form of a curve.

and/or

nd is not measurable on account of back-

h} limit of {reasurement in case the sound pressure

ground noise {

coustical or electrical);

If the flanking transmission has to be investigated, this may

be done in either

of the following ways :

A.1 By covering the specimen on both sides with ad-

ditional flexible
on a separate fr

frequency of thg

sound absorbing

layers, for example 13 mm gypsum board
me at a distance which gives a resonance
system of layer and airspace well below

material. With this measurement. Wg,,

the frequency ra]ge of interest. The airspace should contain

Wgoe and W

reduction index
to be negligible
flexible layers, o
identification of

A.2 By measuri
men and the fla
average surface v
is ten times the

re suppressed, and the measured apparent
is determined by Wg,. W,  ( is assumed
under laboratory conditions; “Additional
er particular flanking surfaces, may permit
the major flanking paths:

hg the average.velocity levels of the speci-
hking surfaces in the receiving room. The
elocity Tevel L, of the specimen in decibels
common logarithm of the ratio of the

average of the mean square normal surface velocity of the

specimen to the sqttare-of-thereferencevetocity————————————gbove-thecriticatfrequerncy;

V2424 02
L,=101g1—2 1dB A7)
nv?
where
Vq,Vs, ...V, are the r.m.s. normal surface velocities

at n different positions on the specimen; ng;

ANNEX A

MEASUREMENT OF FLANKING TRANSMISSION

For the evaluation of the single figure rating from'th

P Curve

R(A, see ISO/R 717. It should be clearly stated that the

evaluation has been based on a result obtained by 3
atory method.

Vg = 1079 m/s is the reference velocity.*

NOTE "— iIn building acoustics the reference veld
53908 m/s is also in use. Therefore, the reference velog
inequation (7) must always be stated.

The vibration transducer used should be well attac
the surface and its mass impedance should be suff
low compared with the point impedance of the surfa

If the critical frequency of the specimen or the fi

labor-

city of
ity used

hed to
ciently
Ce.

anking

objects is low compared with the frequency rdnge of

interest, the power Wy radiated from a particular eld
with area Sg in the receiving room may be estimatg
the formula

ment k
d from

W, =pcS, vi Oy . {8)
where
E is the spatial average of the mean square |of the
normal surface velocity;
Ok is the radiation efficiency, a pure number of about 1
pc_is the characteristic impedance of air.
If, for instance, the power radiated from the flanking

constructions is determined in this way, the measurement

can be used to calculate

W, dB

Rott+ee=101g—1——
Wos + Wes

& See I1SO 1683, Acoustics — Preferred reference quantities for acoustic levels.

4

. (9)
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