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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
World Trag
iso/forewo

5 drawn to the possibility that some of the elements of this document may be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.d
rd.html.

This docu

collaboratipon with the European Committee for Standardization (CEN) Technical Committee C

TC 126, Ac
technical ¢

A list of all

Any feedba
complete i

ment was prepared by ISO/TC 43, Acoustics, Subcommittee SC 2, Building acoustic

bustic properties of building elements and of buildings, in accordance with the Agreemen
poperation between ISO and CEN (Vienna Agreement).

parts in the ISO 10848 series can-be found on the ISO website.

ck or questions on this doeuiment should be directed to the user’s national standards bod
sting of these bodies can be found at www.iso.org/members.html.

are
the
the

t of
s of
| /or

not

And
the

rg/

in
EN/
[ on

y. A

© IS0 2020 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=57f728e62f74b31a7b79653b8d4e7705

ISO 10848-5:2020(E)

Introduction

ISO 10848 (all parts) specifies laboratory and field measurement methods to characterize the flanking
transmission of one or several building components.

This document describes the measurement of the radiation efficiency of an element using structure-
borne excitation and/or acoustical excitation. Both these radiation efficiencies are required to estimate
the sound reduction index due to resonant transmission only, according to ISO 12354-1:2017, Annex B.

For Type B elements as deflned in ISO 10848 1 and ISO 12354 1, the radlatlon eff1c1ency of an element
1C € RINg Tr equired to
estimate adaptatlon terms used in predlctlng service equlpment sound accordlng to EN 12354-5.

© IS0 2020 - All rights reserved v
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INTERNATIONAL STANDARD ISO 10848-5:2020(E)

Acoustics — Laboratory and field measurement of the
flanking transmission for airborne, impact and building
service equipment sound between adjoining rooms —

Part 5:
Radtati ffici . ebuitdi ]

1 [Scope

Thif document specifies measurement methods to characterize in the laboratosy the acoustic radiation
of albuilding element when it is directly excited by an airborne or structure-berne source. It i applicable
to dingle-leaf and double-leaf elements (see ISO 12354-1:2017 Annex F;\F2). The measurdd quantity
can|be used as input data for prediction methods, such as ISO 12354-1and ISO 12354-2, {o compare
profucts, or to express a requirement.

2 |Normative references

The following documents are referred to in the text ihtsuch a way that some or all of their content
congtitutes requirements of this document. For date@ references, only the edition cited gpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

1S0|10140-5, Acoustics — Laboratory measurement of sound insulation of building elementy — Part 5:
Requirements for test facilities and equipment

1S0[10848-1:2017, Acoustics — Laboratory and field measurement of flanking transmission fqr airborne,
impjact and building service equipment sound between adjoining rooms — Part 1: Frame documgnt

[SO| 12999-1, Acoustics — Determination and application of measurement uncertainties |in building
acolistics — Part 1: Sound insulation

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

[SO|and [EC maintain terminological databases for use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— LLE€ Electropedia: available at http://www.electropedia.org/

3.1

average velocity level

LV

ten times the common logarithm of the ratio of the time and space averaged mean-square normal
velocity of an element to the squared reference velocity, for which the time averaged velocity at position
iis determined as follows:

T
v, =iJ' "2 (t)dt
T,”o

© IS0 2020 - All rights reserved 1
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where

vy is the reference velocity, in metres per second; vy = 1 x 10-° m/s

T,

m

is the integration time, in seconds.

Note 1 to entry: This quantity is expressed in decibels.

Note 2 to entry: When considering sound radiation, using 5 x 108 m/s as a reference velocity leads to simpler
formulae; however, 10-2 m/s is the reference used in ISO 1084:8-1; hence this reference has also been used in this
document. As a result, 34 dB has been added in the formulae given in 3.5 and 3.6, and in Formula (A.3).

Note 3 to eLtry: With stationary airborne or structure-borne excitation, the spatial averaging is calculate

follows:

L,

where

Vl’ V2,

3.2
average s¢
L, _

ten times
squared to
room with
the boundj

Note1toe

Note 2 to
microphong

Lp =101

where

p
Po

Tipe 1s

is

is

Note 3 to en|
are used, Lp

L,=10lg

where

Py, D2 -

In practice,

101g

2 42 2
Vi +vy .ty

2
HVO

. arerootmean square (rms) velocities at n different positions on the elémgnt, in metres per secoj

und pressure level in a room

d as

the common logarithm of the ratio of the space and\time average of the sound presg
the square of the reference sound pressure, the space average being taken over the e

ries (walls, etc.) is of significant influence

ry: This quantity is expressed in decibels.

er]:try: In the case of stationary airborne or'structure-borne excitation and if a continuously mo

is used, Lp is determined as follows:
1 Tt 5

—_— t)de

T. J.o p ( )

int

T

=]

pg

the sound pressute€, in pascals;
the referenceSound pressure, in pascals; p, = 20 pPa;

the integration time, in seconds.

ry#In‘the case of stationary airborne or structure-borne excitation and if fixed microphone posit

ire
the exception of those parts where the direct radiation of a sound source or the near fie[Ii of

ure

ying

ons

[:is determined as follows:

24 2 2
pi+p5+..+p;

2
n~p0

.p, arerms sound pressures at n different positions in the room, in pascals.

usually the sound pressure levels L, ; are measured. In this case L, is determined as follows:

_ 1oyl /10
L,=10lg ;21110 P,

where
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L . arethe sound pressure levels at position i from n different positions in the room, in decibels.

p,l
3.3
radiation function
Lyy

difference between the average sound pressure level in the receiving room and the average velocity
level of the element on the receiving room side, determined as follows:

LRF:LP_LV

NotfTTo entry: This quantity 1S eXpressed in decibers.

Notg¢ 2 to entry: In the case of stationary excitation using a single source at different positions; the radiation
fungtion is determined as follows:

1M
Lpp ZM 2 (LRF )m
m=1
where
M is the number of excitation positions (airborne or structure horne);

(Lgrp),, Iistheradiation function for excitation position m.
Not¢ 3 to entry: If transient structure-borne excitation is used, then'sound pressure level and velodity level are

megdsured simultaneously, each at one location and for one exgitation position, and the radiation| function is
detgrmined as follows:

=2 > 3 (g

m=1n=1
where
M is the number of excitation points on the element;
N is the number of measukement positions which are the same in the room and on the element;

(Lrp)mn s the point-to-pointiradiation function for one excitation position, determined as follpws:

int
Jo P25 (¢)de
(Lpg ),y =| 1018 86
1nt
J.O vz (t)dt
where
Tint isthe integration time, in s.
34
radjiation efficiency
o

ratio of the radiated sound power to the power radiated by a large baffled piston with a uniform mean-
square velocity equal to the spatial-average mean-square velocity of the element, calculated from the
radiation function as follows:

Lpp+34
o=—-10 10
4S

where

S isthe surface area of the element, in square metres;

A s the equivalent sound absorption area in the receiving room, in square metres.

© IS0 2020 - All rights reserved 3
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Note 1 to entry: The notation o, is used when the element vibrates under airborne excitation.
Note 2 to entry: The notation o, is used when the element vibrates under structure-borne excitation.

Note 3 to entry: Below the critical frequency (or the lowest critical frequency for orthotropic plates), the
radiation efficiency strongly depends on the type of excitation, element dimensions and boundary conditions (i.e.
arrangement of baffles around the edges of the element) in the laboratory. The data obtained using this document
therefore only approximate the radiation efficiency, if used for prediction in other situations.

3.5

radiation index for airborne excitation
Lc,a
radiation efficiency for airborne excitation, determined as follows:

A
Ly ,=101g(, )=Lyg +(101g(gj+34)

Note 1 to enftry: This quantity is expressed in decibels.

3.6
radiation jndex for structure-borne excitation
LG,S. . . - - - -
radiation efficiency for structure-borne excitation, determined as follows:

A
Ly s =101g(0 ) =Ly +(101g(EJ+34J

Note 1 to enftry: This quantity is expressed in decibels.

4 Instriumentation

The equiprpent shall fulfil the requirements given'in ISO 10848-1:2017, Clause 5.

5 Testdrrangement

The test fakility shall comply with the)requirements for laboratory sound insulation measurements of
building elements specified in ISO 10140-5. These requirements set the size of the test opening for wialls
and floors ps well as reduced-size/test openings for other elements.

6 Measprement methods

6.1 General

Airborne ekeitation shall be from an airborne sound source in the source room.

Structure-borne excitation shall be on the source room side of the tested element; however,
measurements can be taken with only a receiving room, hence if no source room exists then excitation
is applied to the side of the element that is on the opposite side to the receiving room.

Sound pressure measurements shall be carried out in the receiving room.
Vibration measurements shall be carried out on the receiving room side of the element.

The measurement shall be performed using one-third octave band filters in the frequency range defined
in ISO 10848-1:2017, 7.4.

4 © IS0 2020 - All rights reserved
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Measurement of L ,

1 Generation of sound field in the source room

Steady-state airborne sound is generated in the source room according to ISO 10848-1:2017, 7.1.1.1, and
the output from the loudspeaker shall not be changed during the measurement of sound pressure and

velocity.

6.2.2 Measurement of the average sound pressure level in the receiving room
TheTEasUTemMent I the TeCelVITg ToOom Sitatt be performed according to 1S 10848172017, 7.1.2.
6.2{3 Measurement of reverberation time of the room and evaluation of the equivalent sound

absprption area

Thd
the

6.2
The

equivalent sound absorption area that is used in the formulae given in 3.4.and 3.5 is eval
reverberation time according to ISO 10848-1:2017, 7.1.3.

4 Measurement of the average velocity level of the element

measurement shall be carried out using accelerometers accérding to 1SO 10848-1:20

multiple sound sources are used simultaneously, a minimum~0f 12 accelerometer positio

use
isu
of 6
eler
All

NOT

d for Type A elements and a minimum of 18 positions fof)Type B elements. If a single so
ted, a minimum of 2 excitation positions shall be used and, for each excitation position, :
accelerometer positions shall be used for Type A eleménts and a minimum of 9 positiong
hents.

positions shall be randomly distributed over the surface of the element.

E

element; hence for such elements it can be necessary to use more than the minimum number of ac

pated from

17, 7.2.3. If
hs shall be
ind source
i minimum
for Type B

Some inhomogeneous elements have a'large variation in the velocity level over the sulrface of the

Celerometer

and|excitation positions.

For| Type B elements such as plasterboard/timber cladding on timber or metal frames it should
be possible to identify the area'of the cladding that is directly above the frame. The total|number of
accelerometer positions shouldybe distributed in the area above the frames and the area in-bgtween the
framnes in proportion to thée.ratio of these areas.

6.2/5 Calculation-of the radiation index

The radiation fonction is calculated as described in 3.3, and the radiation index is calculated as
desfribed in,3.5:

6.3 Measurement of L ¢

6.3.1 Generation of vibration on the source element

The element shall be excited with a structure-borne source according to 1SO 10848-1:2017, 7.2.4. The
structure-borne excitation may be stationary or transient.

6.3.

2 Procedure for Type A and Type B elements

The measurement procedure for Type A and Type B elements shall be similar to the procedure described
in ISO 10848-1:2017, 7.2.5: on the element, a minimum of 3 excitation positions shall be used for Type
A elements and a minimum of 6 excitation positions shall be used for Type B elements. A minimum of 3
measurement positions per excitation position shall be used in the receiving room and on the element.

All positions shall be randomly distributed over the surface of the element.

© IS0 2020 - All rights reserved
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Forinhomogeneous elements (such as double-leaf walls or elements created from many strips of material
thatare bonded together such that defects or small unbonded areas can occur), the vibration field can be
highly variable over the surface with structure-borne excitation. For these elements, it is recommended
that the number of excitation and measurement positions be increased towards the maximum number
that is feasible whilst maintaining the minimum distances specified in ISO 10848-1:2017, 7.2.5.

For highly damped walls, there are indications that it can be necessary to use measurement positions
that are closer than 1 m from the excitation point to obtain a representative radiation efficiencyl=l.
However, as the velocity level differences in ISO 10848-1 are all measured using measurement positions
with a minimum dlstance of 1 m from the exc1tat10n point, thls procedure is used 1n thlS document
then the comhbina
vibration level difference can reasonably be used to estimate the sound insulation as descrlbei in
1SO 12354.

6.3.3 Measurement using stationary excitation

Steady-state excitation shall be applied according to ISO 10848-1:2017, 7.2.6; the radiation functign is
then deterinined as defined in 3.3 for each excitation position on the element.

6.3.4 Measurement using transient excitation

Transient ¢xcitation shall be applied according to ISO 10848-1:2017, 7.2.7; the radiation function is then
determined as defined in 3.3.

6.3.5 Megasurement of reverberation time and evaluation.of the equivalent sound
absorptiop area

The equivdlent sound absorption area contained in theformulae in 3.4 and 3.6 is evaluated from|the
reverberatjon time according to ISO 10848-1:2017, 7.1:3:

6.3.6 Radiation index calculation

The radiatjon function is calculated as defined in 3.3 and the radiation index is calculated using|the
formula giyen in 3.6.

7 Precikion

The measyirement procedure-shall give satisfactory repeatability, which shall be determined in
accordance¢ with the methed described in ISO 12999-1, and shall be verified from time-to-tjme,
particularly when a changé is made in the procedure or instrumentation.

Organizatipns should periodically perform comparison measurements on the same test specimeh to
check repeptability and reproducibility of their test procedures.

8 Expression of results

For the statement of the radiation efficiency, the results shall be given in terms of the radiation index,
expressed in dB at all frequencies of measurement with one decimal, in tabular form and in the form of
acurve.

Graphs in the test report shall show the value plotted against frequency, using the following dimensions:
— 5 mm for one-third octave;

— 20 mm for 10 dB.

6 © IS0 2020 - All rights reserved
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Test report

The test report shall contain at least the following information:

a)
b)

‘)

d)
e)
f)
g)

h)
i
j)
k)
1)

reference to this document, i.e. ISO 1084.8-5:2020;
name of the organization that performed the measurements;

identification of the test site as laboratory (including name and address of the testing laboratory)
or field;

Adota oftact:

Tt OTtC 0T,

name of client;
manufacturer’s name and product identification;

description of the test element with sectional drawing and mounting cenditions, including size,
thickness, mass per area, materials, curing time and conditions of componhents;

statement indicating who mounted the laboratory test object (testinstitute or manufactjurer);

brief description of test procedures and equipment, including any deviations from the procedures
and any unusual features observed;

type of excitation (airborne using either single or_multiple sound source(s), strucfure-borne
excitation using stationary or transient source);

number of excitation positions;

radiation index as a function of frequency.

© IS0 2020 - All rights reserved 7
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Annex A
(informative)

Measurement of radiation efficiency using sound intensity

A.1 Gen,

ral

If sound tr|
test result
control, th
should be ¢

A.2 Med

A suitable procedure for the intensity measurement in the receiving room is.given in ISO 15186-1, wh

only airbot
loudspeake

In the cag
measurem

The intens

LRF,I

where

n

L

\%

In the case
function sh

LRF,I =

where

ansmission through the constructions of the test facility has a substantial influence lon
with the normal procedure of this document, and if this sound transmission is.difficu

onsidered.
surement procedure

ne excitation and laboratory measurements are considered. [nthis case, requirementg
1, noise and source positions, are the same as in SO 1084 8=1¢

e of structure-borne excitation, the procedure giveén in ISO 15186-1 for the inten
bnt in the receiving room is applicable when the stricture-borne excitation is stationary.

ty radiation function is determined from Formula*(A.1):

s the average normal sound intensity level over the measurement surface enclosing the
ested element in the receiving room, measured according to ISO 15186-1;

s the average velocity lével measured on the tested element (see 3.1).

of stationary excitation using a single source at different positions, the intensity radia
all be determinédyusing Formula (A.2):

LS (1)),

m=1

the
t to

e measurement of the radiated sound from the test specimen using the intensity technique

lere
for

Sity

A1)

Fion

\.2)

M

is the number of excitation positions;

(Lrg)m is the intensity radiation function for excitation position m.

A.3 Calculation of the intensity radiation index

The intensity radiation index, L

L, =1

NOTE 1

in decibels, is then determined from Formula (A.3):

Al

0lg(0y)=Lyp ;+34

or structure-borne excitation respectively.

8

(A.3)

The subscript “I” in the intensity radiation index can be replaced by “I,a” or “I,s” to indicate airborne

© IS0 2020 - All rights reserved
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