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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 ISO/IEC Directives, Part 1. In particular,
bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of

ights identified during the development of the document will be in the)Introduction ar
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doe
h endorsement.

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as information about ISO's adherence t
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World Tradd
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Organization (WTO) principles in the Technical Bavriers to Trade (TBT), see www.iso
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This docun]
Building aco
Committee
Agreement

ent was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee $C 2,
ustics, in collaboration with the European Committee for Standardization (CEN) Technical
CEN/TC 126, Acoustic properties of building products and of buildings, in accordance with the
bn technical cooperation betweenJSO'and CEN (Vienna Agreement).

This second
revised.

edition cancels and replaces the first edition (ISO 10052:2004), which has been technically

The main changes compared to the previous edition are as follows:

— implemegntation of ISO 10052:2004/Amd 1:2010;

referen¢es have beensupdated;

added t
maximy

o the scope: for heavy/soft impact sound insulation, the results are given as A-weighted

m levels;

2 termg
sound

added: maximum impact sound pressure level L
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TCoSoUTrcTICVveT “lA,[“maX'

i,Fmax

and A-weighted maximum inllpact

including heavy/soft impact sound test procedure and impact sound pressure level evaluation
procedure;

editorial updating.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document describes survey field test methods which can be used for surveying the acoustic
characteristics of the airborne sound insulation, impact sound insulation and of the sound pressure
levels from service equipment. The methods may be used for screening tests of the acoustical properties
of buildings. The methods are not intended to be applied for measuring acoustical properties of building
elements.

The approach of the survey methods is to simplify the measurement of sound pressure levels in rooms
by using a hand-held sound level instrument and by manually sweeping the microphone in the room

spac
base

octaye bands. For measuring sound from domestic service equipment, A - or C -weightéd,sou

level

Meas

requ

The

the uncertainty inherent in the corresponding test methods on engineering level.

NOTH Engineering methods for field measurements of airborue and impact sound insulation 4

in IS

facade elements and facades are dealt with in ISO 16283-3. Afirengineering method for measurem
equigment sound is dealt with in ISO 16032.

Thao o ebion fo ool aodl oon Bl coin S N Fipaotad Lo oo o £l 1o
T CCOTT CCTIOTT TOT TCVCTOCT atroTT e Cat oC eIt CT CStIatC oy asagC- o taourar

d on measurements. The measurement of airborne and impact sound insulation js'cg

5 are recorded.

rements and regulations.

measurement uncertainty of the results obtained using the suriey method is a priori

16283-1 and ISO 16283-2. Engineering methods for fieldimeasurements of airborne sound

alues or be
rried out in
nd pressure

urements are performed with specified operation conditions and operatiohcycles. The operating
condiitions and operating cycles given in Annex B are only used if they are*not opposed

to national

larger than

re dealt with
insulation of
bnt of service
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INTERNATIONAL STANDARD
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Acoustics — Field measurements of airborne and impact
sound insulation and of service equipment sound —
Survey method

1 Scope

This
a) 4

document specifies field survey methods for measuring

lirborne sound insulation between rooms,

b) impact sound insulation of floors,

c)
d) {

The
roon|

For 4
valug
char

lirborne sound insulation of fagades, and
ound pressure levels in rooms caused by service equipment.

methods described in this document are applicable for measurements in rooms of dw
s of comparable size with a maximum of 150 m3.

irborne sound insulation, impact sound insulation and\facade sound insulation the n
s which are (octave band) frequency dependent. They can be converted into a siy
hcterising the acoustical performances by application of ISO 717-1 and ISO 717-2. Fo

impdct sound insulation, the results also are givenas A-weighted maximum impact sou
For service equipment sound the results are‘given directly in 4 - or C -weighted soulnd pressure

level
level

1°2)

2 Normative references

The
cons
undg

ISO
Part

ISO
elem

IEC 4

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this~document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

10140-5:2021, Acoustics — Laboratory measurement of sound insulation of building
5: Requirements for.test facilities and equipment

16283-2:2020) Acoustics — Field measurement of sound insulation in buildings and
ents — Part2: Impact sound insulation

1260, Electroacoustics — Octave-band and fractional-octave-band filters

IEC 4

ellings or in

lethod gives
gle number
r heavy/soft
nd pressure

heir content
applies. For
hts) applies.

elements —

of building

16%2-1, Electroacoustics — Sound level meters — Part 1: Specifications

3 Terms and definitions

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

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

— 1
— 1

© ISO
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average sound pressure level

L

<in a room> ten times the logarithm to the base 10 of the ratio of the space and time average of the
sound pressure squared to the square of the 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 source or
the near field of the boundaries (wall, etc.) is of significant influence

Note 1 to entry: It is expressed in decibels as:

L

ist

T,

L ist
3.2
level differ
D

difference il

!

pElTyat
dB

ow—t.g7

T

m

1%

e sound pressure level, in Pascal, p, = 20 pPa is the reference sound pressure;

e integration time, in seconds.

ence

1 the space and time average sound pressure levels.produced in two rooms by one s

source in onle of them

Note 1 to ent

3.3
reverberat
k

ten times th
room to the

Note 1 to ent

Fy: Itis expressed in decibels as:

is the average sound pressure levelin the source room, in decibels;

is the average sound pressutre-level in the receiving room, in decibels.

on index

e logarithm to the base 10 of the ratio of the actual reverberation time, T, of the rece
reference€ yeverberation time, T,

Fy: It isexpressed in decibels.

pund

iving

Note 2 to ent

ry~This quantity is denoted hy:

k=101g- dB
T

0

where T;=0,5s.

3.4

standardized level difference

DnT

level difference (3.2) corresponding to a reference value of the reverberation time in the receiving room

Note 1 to entry: Itis expressed in decibels as:

D,r=D+k

© ISO 2021 - All rights reserved
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where

D s the level difference (3.2), in decibels;

k isthe reverberation index (3.3), in decibels.

3.5

normalized level difference

D

2:2021(E)

n
level difference, D, (3.2) corresponding to the reference absorption area in the receiving room

Note

wherte

3.6

appdrent sound reduction index

RI

ten tjmes the logarithm to the base 10 of the ratio of the sound power W; which is incident o
under test to the total sound power transmitted into the receiving room, if, in addition t
powgr W, transmitted through the\separating element, the sound power W;, transmit
flanking elements or by other components, is significant

Note

Note |2 to entry: The“expression "apparent sound transmission loss" is also in use in English-speaki
It is gquivalentto\'apparent sound reduction index".

Undef the assumption of diffuse sound fields in the two rooms, the apparent sound reduction
documentis calculated from:

T
b =D+k+10lg-2 0 gp
0,16 V

k is the reverberation index;

4, isthe reference equivalent absorption area, in square metres, (4, = 10 m?);

1 4+ i | P dia daal
[ L LU L,llLl_y « IL 1O \.A}Jl COoOCU IIT ULUCIUCTIO do.

’

Ty isthe reference reverberation time (T, = 0,5 s);

I is the volume of the receiving room, in cubic metres;

,16 has the unit s/m.

1 to entry: It is expressedin‘decibels as:

. w;
R =10lg———— dB
W,+W,

n a partition
0 the sound
ted through

ng countries.

index in this

: ST,
R =D+k+10lg dB
0,16V

’

where

D  isthe sound pressure level difference, in decibels;
k  isthereverberation index;

S is the area of the partition, in square metres;

© IS0 2021 - All rights reserved
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is the volume of the receiving room, in cubic metres;

is the reference reverberation time (T, = 0,5 s);

s the unit s/m.

In the case of staggered or stepped rooms, S is that part of the area of the partition common to both rooms. If
the common area between the stepped or staggered rooms is less than 10 m2, this shall be indicated in the test
report. If V/7,5 is larger than S, insert this value for S where V is the volume in m3 of the receiving room which

should be the

In the case t

smaller room.

at no common area exists the normalized level difference D, shall be determined

Note 3 to ent
related to the

The apparent
fields are diff

3.7

impact sou
L

average sou

standardize
Note 1 to ent

Note 2 to en
calculated by

L,=101g| —

3.8
standardiz
- ’nT
impact soun
decibels:

Lyr=Lip

3.9
normalized
L,
impact soun

times the lo

ry: In the apparent sound reduction index, the sound power transmitted into the receiving ro
sound power incident on the common partition irrespective of actual conditions of transiss

sound reduction index is independent of the measuring direction between the roonfs if the §
use in both rooms.

hd pressure level

nd pressure level (3.1) in the receiving room when the floer under test is excited b
d tapping machine

Fy: It is expressed in decibels.

ry: If more than one position of the tapping machine'ds used, the impact sound pressure l¢
averaging the sound pressure levels L; , at N positiohs according to:

2 10%in/10

n_l

pd impact sound pressure level

impact sound pressure level

1 preSsure level L;, (3.7),reduced by a correction term which is given in decibels, bein
oarithm to the base 10 of the ratio between the reference equivalent absorption areg

the actual e

d pressure level L, (3.7)(Teduced by the reverberation index, k, (3.3) and express¢

om is
ion.

ound

y the

vel is

bd in

g ten
1 and

huizalont caonnd shearntion avraa A Aftha racaiving VafaValaul
oy oot oouia oo ot POt oz Ot T T CCCTv T g T OOTT

Note 1 to entry: The actual equivalent absorption area is calculated from the reverberation index, the reference
reverberation time and the room volume:

L =L;-101g

where

4

T,
dB =Li—k—101g:(i—6(;/ dB

7
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V is the volume of the receiving room, in cubic metres;
k is the reverberation index;

T, isthe reference reverberation time (T, = 0,5 s);

A, isthe reference absorption area (4, = 10 m?);

0,16 has the units/m.

3.10

hea

wvarlcafiimnactconrean

Y7 oot ImpacttsSuUtuTCC

stanglard impact sound source to measure heavy/soft impact sound in dwellings such as-a'c

and

jumping or an adult walking

Note [l to entry: For more information see ISO 10140-5 and ISO 16283-2.

3.11

maxjmum impact sound pressure level

L
imp

i,Fmax

dct sound pressure level measured by Fast time-weighting at rec¢eiving points when th

impagct source (3.10) impacts the floor

Note [l to entry: This quantity is expressed in decibels.

3.12

averpge sound pressure level

Ll,s
<on

h test surface> ten times the logarithm to thetbase 10 of the ratio of the surface and t

of the sound pressure squared to the square of tle reference sound pressure, the surface ay

takel

Note [l to entry: It is expressed in decibels.

3.13

facagle level difference

D2m

diffe

time|averaged sound pressure level, L,, in the receiving room

Note [l to entry: It is expressed in decibels as:

Itis

Ifro
Dls,Z

Dom=L1om ks

hild running

e heavy/soft

ime average
rerage being

L over the entire test surface including reflecting effects from the test specimen and fagade

Fence between the outdeor sound pressure level 2 m in front of the fagade, L, ., ., and the space and

1,2m-*

een used it is

:l]so pdgssible to measure in the plane of the fagade. In this case the denotation is L,  instead of |

d traffic sound has been used as sound source the notation is D,..,,, and if a loudspeaker has b

m and is expressed in decibels.

3.14
standardized facade level difference

D,

m,nT
facade level difference, D, (

receiving room.

Note 1 to entry: It is expressed in decibels as

DZm,nTzDZm +k

where k is the reverberation index.

© IS0 2021 - All rights reserved
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3.15

normalized facade level difference

DZm,n

facade level difference D, (3.13), corresponding to the reference equivalent absorption area in the
receiving room

Note 1 to entry: Itis calculated as follows:

4y Ty
=D, +k+101g—20 4B
Zm 80,16V

2mn

D

’

where

V is the volume of the receiving room, in cubic metres;

k is the reverberation index;

T, isthe reference reverberation time (T, = 0,5 s);

A, isthereference equivalent absorption area in square metres (4, = 10-m?);
0,16 hals the unit s/m.

3.16
service equipment sound pressure level
average soujnd pressure level in the room obtained by the procedure described in 6.3.4 and calcujated
as follows:

1047 1710 4 1 olxy 2/10 1 olxy 3/10

Lyy=10lg dB
3
where
Lyyq is the weighted sound presstre level obtained by the measurement at position 1 close

to the corner;

Lyy,, Lyy3 arethe weighted sound pressure levels obtained by the two measurements at position 2
in the reverberant field of the room;

X relates to thefrequency weighting used (X can be A or C);

characterizes there the temporal weighting (Y can be F, S or equivalent continuous |evel,
Leg)
q

Note 1 to en:lry: The different measures, Lyy, are not comparable. Only measurement results obtained with the

same measulfingparameters can be compared.

3.17
standardized service equipment sound pressure level
sound pressure level corresponding to a reference of the reverberation time in the receiving room

Note 1 to entry: This quantity is denoted by Lyy 1
Lyynr=Lyy -k
where

Lyy is the service equipment sound pressure level;

k is the reverberation index;

6 © IS0 2021 - All rights reserved
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in this case, k is calculated from the arithmetic average of the reverberation times measured for the octave-
bands 500 Hz, 1 kHz and 2 kHz.

k=101g 1/3 [(Ts99 + T1 000 + T2 000)/To] dB

3.18

normalized service equipment sound pressure level
service equipment sound pressure level (3.16) corresponding to the reference equivalent absorption area
in the receiving room

Note 1 to entry: This quantity is denoted by Ly,

where

4
The

docujment are given in #able 1. When reporting measurement results the notation in Tab]
used| The different quantities can be combined according to e.g. requirements in natio
code|regulations. Single number quantities of airborne and impact sound insulation can
according to ISQ.717-1 and ISO 717-2.

4 Ty
0,16V

dB

by n= Lyy—k-101g

Lyy isthe service equipment sound pressure level;
|4 is the volume of the receiving room in cubic metres;
k is the reverberation index;

in this case, k is calculated from the arithmetic average of the reverberation timg
for the octave-bands 500 Hz, 1 kHz and 2 kHz.

k=101g 1/3 [(Ts00 * T1 000 * T2 000)/Tol dB
Ty isthe reference reverberation time (7, &,0,5 s);
4, isthe reference absorption area (A§*= 10 m?);

,16 has the unit s/m.

$ingle number quantities

single number quantities’of service equipment noise which can be determined accof

Table 1 — Quantities for service equipment sound pressure level

s measured

ding to this
le 1 shall be
hal building
be obtained

A-weighted value C-weightef value

LASmaX 2 LCSmaX 2

Maximum sound pressure level, time weighting «S» Lagmaxnr® Lesmaxnt?
LASmax,n ¢ LCSmaX,n ¢
LAFmaX 2 LCFmaX 2

. . . . b b

Maximum sound pressure level, time weighting «F» LafmaxnT LepmaxnT
LAFmax,n ¢ LCFmaX,n ¢

a2 No standardization/normalization.

b Standardization to a reverberation time of 0,5 s.

¢ Normalization to an equivalent sound absorption area of 10 m2.

© IS0 2021 - All rights reserved
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Table 1 (continued)

A-weighted value C-weighted value
LAeq a LCeq a
Equivalent sound pressure level Lpeqnt® Leegnr®
LAeq,n ¢ LCEQ.H ¢

No standardization/normalization.
Standardization to a reverberation time of 0,5 s.

Normalization to an equivalent sound absorption area of 10 m2.

5 Instru

The measur]

The sound
practicable.
of the sound

levels measiired in front of the facade, for each frequency band of interest, are'léss than 5 dB.

The tapping
[SO 16283-
requiremen

The accurad
of accuracy
microphone
levels to be

For all mea
microphone]

Filters shall

NOTE Fq

sound level njeters are given in OIML R58'and R88.

6 Testp

6.1 Gene

The measuy
bands. The

mentation
ing service equipment shall comply with the requirements of Clause 6.

source for measuring sound insulation between rooms shall be as,dmnidirection
In facade measurement, the opening angle shall cover the whole facade. The direct
source and the distance to the facade shall be such that the variatiens between pre;s

machine shall comply with the requirements given in IS@ 10140-5:2021, Annex H
P:2020, Annex A. The heavy/soft impact source - rubber ball shall comply with
[s given in [SO 10140-5:2021, Annex F and ISO 16283-2:2020, Annex A.

classes 1 or 2 defined in IEC 61672-1. The eémplete measuring system includin
shall be adjusted before each measurementto enable absolute values of sound pres
bbtained.

surements diffuse field microphones ate’' required. For sound level meters with free
s corrections for accounting the diffuse sound field shall be applied.

comply with the requirements, defined in IEC 61260.

r pattern evaluation (typestesting) and regular verification tests recommended procedursé

rocedure and-evaluation

ral

ements;of airborne sound insulation and of impact sound insulation are made in o
measurements of service equipment sound pressure levels are made in A-weighte

al as
ivity
sure

and
the

y of the sound pressure level measurement equipmerit shall comply with the requirements

v the
sure

field

bs for

rtave
d or
Hows

C-weighted

sound pressure levels. The measurements shall be performed with doors and win

closed and shutters normally open. Operating cycles and operating conditions for measuring of service
equipment noise shall be given in Annex B. They should only be used if they are not opposed to national
requirements and regulations.

6.2 Generation of sound field

6.2.1 General

If the difference between the signal level and the background noise level is less than 6 dB, the measured
signal level shall be recorded in the report. A note shall be added to say that the measured receiving
room level was affected by background noise and the corresponding level difference has been
underestimated or that the measurement level (service equipment) has been overestimated by an
unknown amount.

© ISO 2021 - All rights reserved
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No correction for background noise shall be applied.

For measurements of the airborne sound insulation between rooms and the airborne sound insulation
of facades using the loudspeaker method, the sound power of the source should be adjusted so that the
sound pressure level in the receiving room (in each frequency band) is at least 6 dB higher than the
background noise level. This shall be checked by switching the source on and off before starting the
measurement.

When measuring the airborne sound insulation of fagcades by the traffic sound method, the background
noise level in the receiving room cannot easily be assessed. Because of this, steps should be taken
to ensure that the noise level in the receiving room due to sources within the building is as low as

prac
facad

6.2.2
The

H Ll A H L 1 | H £ it 1 a1l 1 & | i
ICAUIC,., LACTOSSIVU Uabl\sl UUIIU TIUISUT TIVUIIT IIILCT IIdl SUUICLUTS VIIT ICauU tU dll UIItucIiItou

Airborne sound insulation between rooms

sound generated in the source room shall be steady and have a continuous spec

le insulation. A comment shall be made in the report if this is thought to have occurred.

mate of the

frum in the

frequency range considered. Filters with a bandwidth of one octave may be-used. When ysing broad-

band
ratio|

If th
loud;s
they

Placd
walls
corn

Whe
of urf
prev

6.2.3

The
ISO
ball,

noise, the spectrum of the sound source may be shaped to ensure_an adequate sig
at high frequencies in the receiving room.

h

e sound source enclosure contains more than one loudspeaker operating simulta
bpeakers shall be driven in phase. Multiple sound sourcessmay be used simultaneous
are of the same type and are driven at the same level by similar, but uncorrelated, sign

shall be at least 0,5 m. If the source is a single Joudspeaker system it should be placq
T

h testing rooms in a vertical direction, use-the lower room as the source room. When t¢
equal size in a horizontal direction, use the larger room as the source room unless
ously agreed that the test should be\in the other direction.

Impact sound insulation between rooms

impact sound shall be generated by the standard tapping machine and/or rubb
10140-5 and ISO 16288-2). The standard impact sound sources; tapping machine
shall be placed in thé source room near the centre of the floor (in case of tapping ma

diag

NOTH

nal direction). This’single position is sufficient if the floor and slab are isotropic.

In complex cases, see numerous examples of room arrangements and measurement

nal-to-noise

heously, the
y providing
als.

the sound source in a corner of the room opposite the separating element. The distanpce from the

d facing the

sting rooms
it has been

er ball (see
and rubber
thine on the

positions in

ISO 1p283-2:20260;,Annex E.

so that the
line should
the tapping

In tHe casewof'anisotropic floor constructions (with ribs, beams, etc.) add two positions
thre¢ pasitions are randomly distributed over the floor area. The hammer connecting
be oriéntated at 45° to the direction of the beams or ribs. In these cases, the distance of]

machimefromtheedgesof the floorstattbeatteasto,5 o

6.2.4 Airborne sound insulation of facades

The airborne sound insulation of facades is measured using an outside loudspeaker or road traffic
sound. The room behind the facade serves as the receiving room.

6.2.4.1 Loudspeaker method

Place the loudspeaker outside the building at a distance d from the facade with the angle of sound
incidence as close as possible to 45° (see Figure 1). Choose the position of the loudspeaker and the
distance d to the fagcade so that the variation of the sound pressure level on the test specimen is
minimized. The sound source is preferably placed on the ground. Alternatively place the sound source
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as high above the ground as practically possible. The distance r from the sound source to the centre of
the test specimen shall be at least 7 m (d > 5 m) from the facade being tested.

Key

1 loudspedker

2 vertical plane.

3 horizontpl plane.
a

Normal fjo the fagade.
Figure 1 — Geometry of the.\loudspeaker method

The sound generated shall be steady and have a.€ontinuous spectrum in the frequency range considered.
Filters with|a bandwidth of one octave band may be used. When using broad-band noise the specfrum
of the sound source may be shaped to ensure an adequate signal-to-noise ratio at high frequencies in
the receiving room.

6.2.4.2 Tyaffic sound method

The traffic Jound method with‘road traffic as sound source may be used if the sound pressure leyel is
high enough} in relation to\the background noise in the receiving room. If the sound is incident oh the
facade from|different directions and with varying intensity, such as road traffic sound in busy streets,
the fagade lgvel diffefence is obtained from the average sound pressure levels measured simultanepusly
on both sidds of the:facade.

NOTE D1J€ tg background noise the traffic sound method is normally limited to measure D, 1, < 40 dB.

6.3 Measurement of sound pressure levels

6.3.1 Airborne and impact sound insulation between rooms

To determine the insulation against airborne sound, measure average sound pressure level in the
source and receiving rooms; to determine insulation against impact sound, measure only in the
receiving room. In both cases measure the average sound pressure level in each of the specified octave
bands using an integrating sound level meter. The measurement time interval shall be approximately
30 s. Stand near the centre of the floor and face away from the loudspeaker in the source room or from
the separating element in the receiving room. Hold the sound level meter out at arm's length. Move the
microphone four times horizontally through 180°, moving the arm up and down in a gentle movement
during the traverse (see Figure 2). Complete the four rotations in a total time of approximately 30 s.
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Alternatively, use a rotating microphone on a stand, with an angle of at least 10 degrees to horizontal
and a radius of minimum 1 m. If a parallel octave-band or real time octave-band sound level meter is
not available, carry out this procedure for each octave band, and read each Leq for 30 s band level from

the meter to obtain an estimate of the average octave band levels in the room.

6.3.2

To df
roon
weig|
centl
posit
diffe
Prefd
pres

Mea{
If a
maxi
be c3
pres

The f

Figure 2 — Example for movement of the sound level meter

Heavy/soft impact sound insulation between.rooms

ttermine the insulation against impact sound_with the rubber ball, measure only in t
). Measure the maximum impact sound pressure level in the specified octave bands |
hting using a sound level meter. The measurement time shall be approximately 10 s. St
e of the room and hold the sound level‘meter out at arm's length or maintain a fixed
ion using a tripod. Select at least two fixed positions including near the centre p
Fent height. The distance between the two microphone position shall be longer

bure level should be averagediever all positions in each frequency band of interest.

ure the maximum impagt sound pressure level in each of the specified octave bar
parallel octave-band or real time octave-band sound level meter is available, sele
mum level holding'mode. The A-weighted maximum impact sound pressure level (L;, 4
llculated accordinig to ISO 717-2:2020, Annex D. The overall A-weighted maximum i
bure level cambe’measured directly.

ollowing separating distances are minimum values and shall be exceeded where pract

,5 m between any microphone position and room boundaries;

he receiving
by Fast time
aind near the
microphone
psition with
than 0,7 m.

rably measure one or more impacts for each fixed position. The measured maximum ifnpact sound

ds (Li,Fmax)'
ct the band
max)» Should
hpact sound

icable:

0

m
Tt

Hear

=7

T e O pTTort CoTtrotorror e oot iror oo a s

ing protectors should be worn by the operator when measuring in the source room.

6.3.3 Airborne sound insulation of facades

Place the outdoor microphone at a distance of (2,0 + 0,2) m from the plane of the facade or at such
a larger distance that the distance to the part of the facade nearest to the road - for instance the
balustrade - is at least 1 m. If the sound source is a loudspeaker, measure the outdoor sound pressure
level and the indoor level according to 6.3.1. The integration time shall be 30 s.

If the sound source is the prevailing road traffic noise, measure the outdoor level and the indoor level
simultaneously. The integration time shall be 60 s and the indoor level is obtained by repeating the
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procedure of 6.3.1 during this period. During this measurement period at least 15 vehicles shall have
passed.

Making sound (e.g. of clothes) should be avoided when moving the sound level meter (Figure 2).
Sometimes it can be necessary to use 3 or 5 fixed positions.

6.3.4 Service equipment sound pressure level

When the service equipment sound pressure level in the room is measured, two fixed microphone
positions are required. Position 1 shall be close to the apparently acoustically hardest surfaces of room,
preferably at a distance of 0,5 m from the walls and from the floor or ceiling (e.g. close to the corner).
Position 2 shall be in the reverberant field of the room (central room area). The distance to any spund
source (e.g. yentilation outlets) shall be at least 1,5 m.

In total, thijee measurements shall be performed. Perform one measurement at position1 cloge to
the corner gnd two measurements at position 2. The measurement time interval for eacl’of the three
measurements shall cover one full cycle of the service equipment working under nermal condifjions.
For each megasurement, a separate operation cycle shall be used. The operation cycles shall be given in
Annex B. Ca|culate the average sound pressure level according to 3.16.

6.4 Frquency range of measurements

The sound pressure levels measured using octave band filters shall coyer at least the following midpand
frequencies|in hertz, as given in Table 2:

Table 2 — Frequency range of medsurements

Impact sound insulation using . . .
Airborne sound insulation
Heavy/soft impact sound Tapping machine
Hz Hz Hz
63
125 125 125
250 250 250
500 500 500
1000 1000
2000 2000

Sound from|service equipment installed is measured as A- or C-weighted sound pressure level with the
specific time weighting-in the frequency range from 63 Hz to 8 000 Hz.

6.5 Reverberation index data

In the survey/method described in this document, the reverberation time (the correction for
reverberation time) may either be based on measurements or estimated with the aid of Table 3 and
Table 4.

To make the estimate for unfurnished rooms, Table 3 shall be used to classify the room according to the
type of walls, floor, ceiling and floor covering. Table 4 is then used to find the reverberation index which
corresponds to this classification. For furnished rooms Table 3 can be used directly. Reverberation
indices are given for octave bands and also for A- and C-weighted sound pressure levels.
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Table 4 takes account of room volume, and is valid for rooms typical of those in dwellings. However, it
may also be used for comparable rooms in other types of buildings.

NOTE1 Table 4 is based on a statistical evaluation of reverberation times obtained in dwellings, as typically
constructed in several European countries in the period 1960 to 1980. The standard deviation of the reverberation
indices calculated from these data is approximately 1 dB. Changed construction methods or habitation habits
can give rise to systematic deviations.

Alternatively, the reverberation time may be measured according to the specifications for the survey
method described in ISO 3382-2:2008, 5.2 in octave bands and the reverberation index may be
calculated by using the measured reverberation times according to 3.3. Measurement of reverberation
time can he advantageous if performed only once in a typical room of a building under test which has a
largg number of identical rooms (for instance in hotels). For noise measurement of servic¢ equipment
realifed in terms of global weighted levels, the reverberation index k is calculated from the averaged
reverberation time in the octave bands of 500 Hz, 1 000 Hz and 2 000 Hz.

The tabular values of the reverberation indices are listed in Table 4. Table 4is-“valid for|a reference
reverberation time T, = 0,5 s and for room sizes of up to 150 m3. Furnishedwooms like ljving rooms,
sleefling rooms and rooms of similar volume and furniture are considered in one group. Furnished
kitchens and bathrooms are considered separately. Concerning unfurnished rooms the r¢verberation
index depends on the type of construction as listed in Table 3.

Table 3 — List of symbols representing the type of construction

Unfurnished Soft floor covering Hard floor covering
Floor type light heavy light heavy
Light walls/ceiling a b c d
Heavyy walls/ceiling e f g h

"Light wall" is typically a plasterboard or wooden wallkmounted on studs. Heavy walls covered with plastefboard linings
shall|be considered as light walls.

"Heayy wall" is typically a masonry or concrete block wall without lining.
"Light floor" is typically a floor of wooden planks or boards on timber beams.
"Heayy floor" is typically a concrete slabwith or without floating concrete covering.

"Flodr covering" is typically carpet (soft), tiles or timber flooring (hard).

If the type of construction is not the same throughout the room, but the areas of different donstruction
are dpproximately equal;use the average of the values given for the different constructiopn types. For
exanpple: if a room has’a heavy floor with a carpet, three heavy walls, one light wall and a |ight ceiling,
use the average of,b/and f. If the areas of different construction are not approximately equal, use the
valug for the type-of construction having the largest area.

NOTE 2  The*reverberation indices for A- and C-weighting were derived by averaging the data fn the octave
bandp between 500 Hz and 2 000 Hz. This method is appropriate in the cases of receiving room l¢vels without
strongCemponents in the low frequency range. This applies to the measurement of broad-band equjpment sound
spectra:

© IS0 2021 - All rights reserved 13
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6.6 Preci
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sion

It is required that the measurement procedure gives satisfactory reproducibility. This can be
determined in accordance with the method shown in ISO 12999-1 and shall be checked from time to
time, particularly when a change is made in procedure or instrumentation.

NOTE

Numerical requirements for reproducibility of the engineering methods for airborne and impact

sound insulation are given in ISO 12999-1. It is estimated that the results from the survey test method and the
corresponding engineering method differ within + 2 dB.

sion of results

7 Expre

7.1 Airbdg

For the statg
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results.

For the eva
clearly statq
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bment of the airborne sound insulation, the values of the standardized levekdifference

difference D, ,r or the apparent sound reduction index R’, R’;so, R, 'Sall be given
of measurement, to one decimal place, in tabular form and in the forim)of a curve. Grap
rt shall show the value in decibels plotted against frequency on alogarithmic scale, an|
mensions shall be used:

for an octave band;
for 10 dB.

form in accordance with Annex A is preferred, Béing a short version of the test rep
e all information of importance regarding the test object, the test procedure and thg

uation of single-number ratings from the octave-band results, see ISO 717-1. It sh4
d that the evaluation has been based pnra result obtained by a field survey method.
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For the sta
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level L gy
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the value in|
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t sound insulation

[ement of the impact sound insulation, the values of the standardized impact s
el L' or the normalized,impact sound pressure level L’ shall be given at all freque
hent, to one decimal place, in tabular form and in the form of a curve. For the statemg
pft impact sound insulation, the values of the A-weighted maximum impact sound pre;
should be givef-at all frequencies of measurement, to one decimal place, in tabular
rm of a curve,/Directly measured overall A-weighted maximum impact sound pre;s
L should be,given to one decimal place in tabular form. Graphs in the test report shall
decibels plotted against frequency on a logarithmic scale, and the following dimen
:

DnT'

zed level difference, D, the standardized facade level difference, D, g-the normallized

at all
hs in

d the

brt it
test

11 be
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nt of
sure
form
sure
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15 mm

for-an octave band;

20 mm for 10 dB.

The use of a form in accordance with Annex A is preferred. Being a short version of the test report it
shall include all information of importance regarding the test object, the test procedure and the test
results.

For the evaluation of single-number ratings from the octave-band results, see ISO 717-2. It shall be
clearly stated that the evaluation has been based on a result obtained by a field survey method.

7.3 Service equipment sound pressure level
For the statement of the sound pressure level from housing service equipment quantities given in

Table 1 shall be given A- or C-weighted rounded to one dB.
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Being a short version of the test report it shall include all information of importance regarding the test
object, the test procedure and the test results.

8 Testreport

The test report shall include at least the following:

f)
g)
h)

j)

k)

D)

reference to this document (i.e. ISO 10052:2021);

name of the organization which has performed the measurements;

ame and address of the organization or person who ordered the test (client);
ate of test;

identification (location of the building, identification of the rooms, déscription
rrangement);

escription of the building construction;

yolumes of the rooms tested;

foom type which was used (the reference reverberation timéyif different from 0,5 s);
grea of the separating element tested (where appropriate};

felevant quantity describing the acoustical property of the building:

for service equipment:

standardized level difference, D ; or the normalized level difference, D, or t
sound reduction index R’, R;se, R’y ¢, Or thie standardized facade level difference, 1
normalised facade level difference, D,g\,, as a function of frequency;

normalized impact sound pressure level L', or the standardized impact sound pr
L' ras a function of frequency;

maximum impact sound pressure level L for each frequency band j;

i,Fmax
standardized service equipment sound pressure level Lyy r;
normalized seryice/equipment sound pressure level Lyy ;

single-numbefquantity;

deseription of the relevant aspects of the service equipment and its operatin
(quantitatively and qualitatively);

of the test

e apparent
D) mn OF the

essure level

g condition

location-ofthe cornernasition

T CTtTo T ot e o S P ooTtIoT;

note on the check of background noise, if necessary;

for water installations:

1)

2)

normative:

— position of stop cocks;

— description of all relevant aspects of the water installation and the operating conditions;

optional:

— flow pressure (cold and warm water system);

© IS0 2021 - All rights reserved
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— flow rate/refilling time for cisterns;

— manufacture and destination of the valve or device;

— sound class and flow rate for valves or devices classified according to ISO 3822-1;
— flow rate, static pressure and flow pressure of the valves during the test;

— volume and filling time of the flush tank (if possible).
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Annex A
(informative)

Forms for the expression of results

This annex gives examples for the expression of results for the field measurements of airborne and
impact sound insulation using the survey method.

The (
curv
proc

urves of reference values shown in the forms are taken from ISO 717-1 and ISO 717:2. T
bs should be supplemented or at least replaced by the shifted reference curves.acco
bdure described in ISO 717-1 or ISO 717-2.

he reference
rding to the

© ISO

2021 - All rights reserved
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Normalized level difference according to ISO 10052

Field measurements of airborne sound insulation between rooms

Client:

Description and identification of the building construc-
tion and test arrangement, direction of measurement:

Date of test:

Source room volume: m3 Frequency range according to the curve of refer-
. ence values
Receiving room volume: m3
— Curve of reference values (ISO 717-1)
Frequgncy D,
f (octave)
Hz dB
Y
70 T T
| I
125 | |
o :
|
250 | // !
50 | |
- |
-/ |
500 40
[ [
4 |
| I
30 } |
| I
. | I
B | |
@ 20 i I
® | |
1000 O | |
O . 10 | P I
% 63 125 250 500 1000 2000 4000
AX X
o :
Figure A.1
Key
X frequency f, Hz
2000 a v/
Y normalized level difference, D,, dB
Rating according to ISO 717-1:
Dn,w (C; Ctr) = (
Evaluation based on field measurement results obtained by a survey method.

Date:

N° of test report:

Name of test institute:

Signature:
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Standardized level difference according to ISO 10052

Field measurements of airborne sound insulation between rooms

Client: Date of test:

Description and identification of the building construction
and test arrangement, direction of measurement:

Source room volume: m3 — Frequency range according to the curve of

. reference values
Receiving room volume: m3

— Curve of reference values (ISO 717:1)

Frequency D,r
F (octave)
Hz dB
Y\
125 | |
| [
60 I |
| [
| I
250 | /
5Q | A
| /
500 I
|

AN

40

O"f,
~

%

b 20

1000 V

10 | [ [ [ .|

63 125 250 500 1000 2000 4000
Figure A.2

Key

X  frequency f, Hz
27000 a vh

Y standardized level difference, D, 1, dB

Rating according to ISO 717-1:
Dy GG =( )dB

Evaluation based on field measurement results obtained by a survey method.

N° of test report: Name of test institute:

Date: Signature:
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Apparent sound reduction index according to ISO 10052

Field measurements of airborne sound insulation between rooms

Client: Date of test:

Description and identification of the building
construction and test arrangement, direction of

measurement:
Area S of separating element: m?2 - Frequency range according to the curve of refer-
Sourcgroom volume: m3 FUEE TS
Receivfng room volume: m3 —  Curve of reference values (ISO 717-1)
Frequgncy R’
F (octave)
Hz dB
Y
70 T T
| |
125 | |
60 : |
I |
250 ' 1
50 | / |
| / |
| |
| / |
500 40 } !
4 |
| |
4 | |
QD | |
O ! |
O ? | |
1000 O } }
\% 10 l PR T Y
D 63 125 250 500 1000 2000 4000
X
Figure A.3
Key
2000 X frequency f, Hz
Y apparent sound reduction index, R’, dB

Rating according to ISO 717-1:
Ry (G C)=( )dB

Evaluation based on field measurement results obtained by a survey method.

N° of test report: Name of test institute:

Date: Signature:
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Normalized impact sound pressure levels according to ISO 10052

Field measurements of impact sound insulation of floors

Client: Date of test:

Description and identification of the building con-
struction and test arrangement:

Frequency range according to the curve of refer-

Receiving room volume: m3 ence values
— Curve of reference values L', ,, = 60 dB (ISP 717-2)
Frequency L,
F (octave)
Hz dB
Y
80
| [
[ [
125 70 [ |
[
| ™~ [
60 | |
250 | I
| [
50
| [
500 I |
b 40
2 | [
N | |
O 20 | |
| [
1000 O 20 l I O T I
D 63 125 250 500 10002000 4000
X
Figure A.4
Key
X frequency f, Hz
2000 d v/
Y normalized impact sound pressure level L', dB
Rating according to ISO 717-2:
L'n,w (Cl) = ( ) dB
Evaluation based on field measurement results obtained by a survey method.

N° of test report: Name of test institute:

Date: Signature:
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Standardized impact sound pressure levels according to ISO 10052

Field measurements of impact sound insulation of floors

Client: Date of test:

Description and identification of the building con-
struction and test arrangement:

Frequency range according to the curve of refer-

Receiving room volume: m3 ence values
— Curve of reference values L1, = 60 dB (ISO 717:2)
Frequgncy L'y
F (octave)
Hz dB
Y
80 : :
| I
125 I I
70 | |
| :
250 ! T~ |
60
[ |
| |
| |
500 50 | y
| |
| :
40 | I
| [
* | |
< | I
o NI |
| [
o O ! T T T Y ! l

\% 63 125 250 500 1000 2000 4000 X
D

Figure A.5
Key

2000 X frequency f, Hz
Y standardized impact sound pressure level, L' 1, dB

Rating according to ISO 717-2:

L'nT,w (Cl) = ( ) dB
Evaluation based on field measurement results obtained by a survey method.

N° of test report: Name of test institute:

Date: Signature:
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Maximum impact sound pressure levels, L; g, according to ISO 10052

sound insulation of floors using the rubber ball

Client:

struction and test arrangement, etc.

Date of test:

Description and identification of the building con-

Receiving room volume: m3
Frequency Lipray Y
f (octave)
Hz dB 80
63 70
60
125
50
40
250
30
\£ | [ [ [ [
. 20
C)\\C) 63 125 250 500 1000 2000 4000
@ : Figure A.6
Ke
500 (')O y
. X  frequency f, Hz
Y  maximumimpactsound pressure level, L' e, dB

Rating accordifig.to ISO 717-2:

L'iA,Fmax = ( ) dB

Evaluatien-based on field measurement results obtained by a survey method.

N°.of test report:

Name of test institute:

Date:

Signature:
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Annex B
(normative)

erating conditions and operating cycles for measuring

the maximum sound pressure level and the equivalent continuous

B.1 Gened

B.1.1 Gen

In the folloy
equipment i
regulations.
the principl
be reported

B.1.2 May

In this Ann
basic princi
test during
practical us
is determin
varying wit

sound pressure level

ral principles

eral

ving, operating conditions and operating cycles are given for the most common se
In buildings. They shall only be used if they are not opposed to national requirement
However, service equipment not mentioned in the following can be measured accordi
bs stated in this document. The chosen operating conditions,and operating cycle shall
in detail.

(imum sound pressure level (L)

PX L., IS used as a general symbol for the respéctive quantities given in Table 1
ple for measuring the maximum sound pressure-level is that the service equipment y
the measurement is operated - automatically or manually - within the limits of no
e. For service equipment with a constant'seund level the maximum sound pressure
bd during a measurement period of appfoximately 30 s. For service equipment with s

the period of opening and closing a water tap.

B.1.3 Equ

In this anng
principle fo
correspondj

For water t;
position cau

B.2 Watd

ivalent continuous sound pressure level (L)

X, Loq is used as a general'symbol for the respective quantities given in Table 1. The
- measuring the equivalent continuous sound pressure level is that the integration
to a typical operating cycle of the service equipment under test.

ps the equivalent continuous sound pressure level is measured with the tap fixed 4
sing the highést sound pressure level.

r installations

rvice
b and
ng to
then

The
nder
rmal
level
pund

h time the maximum sound pressure.level is determined for a typical operation, e.g. dliring

basic
time

t the

B.2.1 Ger

eral operating conditions

For sound measurements on water taps, normally the water shall be drained off the sink, shower cabin
or tub during the measurement.

It shall be ensured that all functions are in normal operation (water pressure, flow rate etc.). For water
installations the stop cocks shall be completely open, or when this is not the case the position shall be
reported. Measurement and reporting of the flow pressure and the flow rate of the valve are optional.

Normally the sound pressure level from sanitary installations is not measured in the room where the

installation
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is mounted, but exclusively in surrounding rooms (e.g. neighbouring dwellings).
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