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European foreword

This document (ENISO 16283-3:2016) has been prepared by Technical Committee ISO/TC 43
“Acoustics” in collaboration with Technical Committee CEN/TC 126 “Acoustic properties of building
elements and of buildings” the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by August 2016, and conflicting national standards shall
be withdrawn at the latest by August 2016.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

This document supersedes [EN ISO 140-14:2004| EN ISO 140-5:1998.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of ISO 16283-3:2016 has been approved by CEN as EN ISO 16283-3:2016 without any
modification.

Documents

Document Sharing Hub

Full document details: BS EN ISO 16283-3:2016


http://dx.doi.org/10.3403/03099836
http://dx.doi.org/10.3403/01502675
http://www.avadocuments.com/doc/bs-en-iso-16283-3-2016
http://www.avadocuments.com/doc/bs-en-iso-16283-3-2016

BS EN ISO 16283-3:2016

1SO 16283-3:2016(E)
Contents Page
FOT@WOT .........oocccc e85 55858555555855 8 5555 \%
I OUQUICION.......coc st vi
1 S0P ... 1
2 Normative references
3 Terms and definitions
4 Instrumentation......... .8
4.1 General.............. .8
4.2 Calibration .. 8
4.3 VETTEICATION .. 8
FL@QUEIICY TANG .........ooo ookt 9
GEIMETAL ... 9
Indoor sound pressure level MeasuUremMENTs ... 11
7.1 T3 1<) - S
7.2 DEfAULE PIIOCEAUTE. ...t
7.2.1  Fixed microphone positions
7.2.2  Mechanized continuously-moving microphone............ e 11
7.2.3  Manually scanned miCrophone ...
7.2.4  Minimum distances for microphone positions.
7.2.5  AVEraging tMES ...
7.2.6  Calculation of energy-average sound pressure levels. ... 14
7.3 Low-frequency procedure (element or global loudspeaker methods) ..., 15
7.3.1  General
7.3.2  MICTOPRONE POSTLIONIS. ...oocccooeerriieesise s 15
7.3.3  AVETAZING TIIMIE ..o 15
7.3.4  Calculation of low-frequency energy-average sound pressure levels..................... 16
7.4 Background noise (default and low-frequency procedure)........... s 16
7% R €Y U= O 16
7.4.2  Correction to the signal level for background noise ... 17
8 Reverberation time measurements in the receiving room (default and low-
FTE@QUENICY PTOCEAUITE) ......ooccooeee e
8.1 GBIIETAL .85
8.2 Generation Of SOUNA FIEIA. ...
8.3 Default procedure........cccc..c..
8.4 Low-frequency procedure
8.5 Interrupted noise method
8.6 Integrated impulse reSponse Method ... 18
9 Outdoor measurements using a loudspeaker as a sound source (default and low-
FTE@QUENICY PTOCEAUITE) ...
9.1 General.....s
9.2 Generation of the sound field
9.3 Loudspeaker requirements......
9.4 Loudspeaker positions.................
9.5 Element loudspeaker method
9.5.1  Outdoor sound pressure level measurements on the test surface...........ccccev. 20

9.6 Global loudspeaker method
9.6.1 Outdoor sound pressure level measurements near the facade

9.6.2  Large rooms or facades comprising more than one outside wall............ccccccocc, 21
9.6.3  Calculation of MeasSUremMENt FESULLS ... 21
10 Outdoor measurements using road traffic as a sound source (default procedure)....... 21
T0.1 GEIIETAL oo e 1
Documents

] Document Sharin%Hub
© ISO 2016 - All rights reserved 1

Full document details: BS EN ISO 16283-3:2016


http://www.avadocuments.com/doc/bs-en-iso-16283-3-2016
http://www.avadocuments.com/doc/bs-en-iso-16283-3-2016

BS EN ISO 16283-3:2016

IS0 16283-3:2016(E)
10.2 TestreqUIrements ...
10.3  Element road traffic method
T0.3.1  GENETAL oo
10.3.2 Requirements on road traffic and facade geometry
10.3.3 Outdoor sound pressure level measurements on the test surface...........ccooo.... 23
10.4  Global road traffic METhOM. ... 23
10.4.1 Outdoor sound pressure level measurements at a distance of 2 m in front
OF The FACAAE ..o s 23
10.4.2 Calculation of MeasuremMent FESUILS ... 24
11 Conversion t0 OCLAVE DANAS ... 24
12 EXPIeSSION OFf FESULTS ... 25

13 Uncertainty

14 T@STTE@POTE........oco e
Annex A (normative) Determination 0f area, S............iisssssssss s 27

Annex B (normative) Control of sound transmission through the wall surrounding the
teSt SPECIMEeN ...

Annex C (normative) Requirements for loudspeakers
Annex D (informative) Examples of verification of test requirements ... 30

Annex E (informative) Measurements with aircraft and railway traffic noise (default procedure)31

Annex F (informative) Forms for recording reSults ... 35

BIDLIOZGTAPIY ... 37
Documents

. Document Sharing Hub

v © ISO 2016 - All rights reserved

Full document details: BS EN ISO 16283-3:2016


http://www.avadocuments.com/doc/bs-en-iso-16283-3-2016
http://www.avadocuments.com/doc/bs-en-iso-16283-3-2016

BS EN ISO 16283-3:2016
1SO 16283-3:2016(E)

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

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 43, Acoustics, Subcommittee SC 2, Building
acoustics.

This first edition cancels and replaces [SO 140-5:1998 and [SO 140-14:2004, which have been
technically revised.

[SO 16283 consists of the following parts, under the general title Acoustics — Field measurement of
sound insulation in buildings and of building elements:

— Part 1: Airborne sound insulation
— Part 2: Impact sound insulation

— Part 3: Fagade sound insulation
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Introduction

[SO 16283 (all parts) describes procedures for field measurements of sound insulation in buildings.
Airborne, impact, and facade sound insulation are described in [SO 16283-1], [SO 16283-2, and in this
part of [SO 16283 respectively.

Field sound insulation measurements that were described previously in [SO 140-4, [SO 140-5, and
SO 140-7 were (a) primarily intended for measurements where the sound field could be considered
to be diffuse and (b) not explicit as to whether operators could be present in the rooms during the
measurement. differs from [SO 140-4 [SO 140-5, and [SO 140-7 in that (a) it applies to rooms
in which the sound field can or cannot approximate to a diffuse field, (b) it clarifies how operators

can measure the sound field using a hand-held microphone or sound level metre, and (c) it includes
additional guidance that was previously contained in [SO 140-14.

NOTE Survey test methods for field measurements of facade sound insulation are dealt with in [SO 10052
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Acoustics — Field measurement of sound insulation in
buildings and of building elements —

Part 3:
Facade sound insulation

1 Scope

This part of specifies procedures to determine the airborne sound insulation of fagade
elements (element methods) and whole fagades (global methods) using sound pressure measurements.
These procedures are intended for room volumes in the range from 10 m3 to 250 m3 in the frequency
range from 50 Hz to 5 000 Hz.

The test results can be used to quantify, assess, and compare the airborne sound insulation in
unfurnished or furnished rooms where the sound field can or cannot approximate to a diffuse field. The
measured airborne sound insulation is frequency-dependent and can be converted into a single number
quantity to characterize the acoustic performance using the rating procedures in [[SO 717-1|.

The element methods aim to estimate the sound reduction index of a fagade element, for example, a
window. The most accurate element method uses a loudspeaker as an artificial sound source. Other
less accurate element methods use available traffic noise. The global methods, on the other hand, aim to
estimate the outdoor/indoor sound level difference under actual traffic conditions. The most accurate
global methods use the actual traffic as sound source. A loudspeaker can be used as an artificial sound
source when there is insufficient level from traffic noise inside the room. An overview of the methods is
given in Table 1.

The element loudspeaker method yields an apparent sound reduction index which, under certain
circumstances, can be compared with the sound reduction index measured in laboratories in accordance
with [SO 1014&]. This method is the preferred method when the aim of the measurement is to evaluate
the performance of a specified facade element in relation to its performance in the laboratory.

The element road traffic method will serve the same purposes as the element loudspeaker method. It
is particularly useful when, for different practical reasons, the element loudspeaker method cannot be
used. These two methods will often yield slightly different results. The road traffic method tends to
result in lower values of the sound reduction index than the loudspeaker method. In Annex D, this road
traffic method is supplemented by the corresponding aircraft and railway traffic methods.

The global road traffic method yields the real reduction of a facade in a given place relative to a position
2 m in front of the facade. This method is the preferred method when the aim of the measurement is to
evaluate the performance of a whole facade, including all flanking paths, in a specified position relative
to nearby roads. The result cannot be compared with that of laboratory measurements.

The global loudspeaker method yields the sound reduction of a facade relative to a position that is 2 m
in front of the facade. This method is particularly useful when, for practical reasons, the real source
cannot be used; however, the result cannot be compared with that of laboratory measurements.
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Table 1 — Overview of the different measurement methods

Reference in
No. Method this part of Result Field of application
S0 16283
Element
1 Element 95 R Preferred method to estimate the apparent
loudspeaker — 45 sound reduction index of facade elements
Alternative to method No.1 when road
Element road ) ; ;
2 . 10.3 R'trs traffic as a sound source provides a
traffic ’ .
sufficient level
Element Alternative to method No.1 when railway
3 railway Annex E R'ris traffic as a sound source provides a
traffic sufficient level
Element Alternative to method No.1 when aircraft
4 aircraft Annex E Rat,s traffic as a sound source provides a
traffic sufficient level
Global
Dis,2m,nt
5 Global 9.6 Semn Alternative to methods Nos. 6, 7, and 8
loudspeaker Dy
s,2m,n
Global road Dir,2m,nT Prefe;rred method to estimate the global
6 . 10.4 sound insulation of a facade exposed to road
traffic D X
tr,2m,n traffic as a sound source
Global D Preferred method to estimate the global
. rt,2m,nT X K
7 railway Annex E sound insulation of a facade exposed to
traffic Drt,2m,n railway traffic as a sound source
Global Dat 2mnT Preferred method to estimate the global
8 aircraft Annex E Y sound insulation of a facade exposed to
traffic Dat,2m,n aircraft traffic as a sound source

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 717-1, Acoustics — Rating of sound insulation in buildings and of building elements — Part 1: Airborne
sound insulation

[SO 3382-2, Acoustics — Measurement of room acoustic parameters — Part 2: Reverberation time in
ordinary rooms

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

ISO 15712-3, Building acoustics — Estimation of acoustic performance of buildings from the performance
of elements — Part 3: Airborne sound insulation against outdoor sound

Acoustics — Application of new measurement methods in building and room acoustics
, Electroacoustics — Sound calibrators

, Electroacoustics — Random-incidence and diffuse-field calibration of sound level meters
Electroacoustics — Octave-band and fractional-octave-band filters

[EC 61672-1l, Electroacoustics — Sound level meters — Part 1: Specifications
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3 Terms and definitions

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

31

average outdoor sound pressure level on the test surface

L1,s

ten times the common logarithm of the ratio of the surface and time average of the squared sound
pressure to the square of the reference sound pressure, the surface average being taken over the entire
test surface including reflecting effects from the test specimen and fagcade

Note 1 to entry: L1 s is expressed in decibels.

3.2
average outdoor sound pressure level at a distance 2m in front of the facade

L1,2m
ten times the common logarithm of the ratio of the time average of the squared sound pressure to the
square of the reference sound pressure, at a position 2 m in front of the facade

Note 1 to entry: L1,2m is expressed in decibels.

3.3

energy-average sound pressure level in a room

L,

ten times the common logarithm of the ratio of the space and time average of the squared sound
pressure to the square of the reference sound pressure, the space average is taken over the central zone
of the room where the nearfield radiation from the room boundaries has negligible influence

Note 1 to entry: L; is expressed in decibels.

3.4
corner sound pressure level in a room

LZ,Corner
ten times the common logarithm of the ratio of the highest time average squared sound pressure from

the set of corner measurements to the square of the reference sound pressure, for the low-frequency
range (50 Hz, 63 Hz, and 80 Hz one-third octave bands)

Note 1 to entry: Lz corner iS expressed in decibels.

3.5

low-frequency energy-average sound pressure level in a room

L, F

ten times the common logarithm of the ratio of the space and time average of the squared sound
pressure to the square of the reference sound pressure in the low-frequency range (50 Hz, 63 Hz, and
80 Hz one-third octave bands) where the space average is a weighted average that is calculated using
the room corners where the sound pressure levels are highest and the central zone of the room where
the nearfield radiation from the room boundaries has negligible influence

Note 1 to entry: Ly Lr is expressed in decibels.
Note 2 to entry: Ly Lr is an estimate of the energy-average sound pressure level for the entire room volume.

3.6

reverberation time

T

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

Note 1 to entry: T is expressed in seconds.
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3.7

background noise level

measured sound pressure level in the receiving room from all sources except the sound source used for
the measurement

3.8
fixed microphone
microphone that is fixed in space by using a device such as a tripod so that it is stationary

3.9

mechanized continuously-moving microphone

microphone that is mechanically moved with approximately constant angular speed in a circle, or is
mechanically swept along a circular path where the angle of rotation about a fixed axis is between
270° and 360°

3.10

manually-scanned microphone

microphone attached to a hand-held sound level metre or an extension rod that is moved by a human
operator along a prescribed path

3.11

manually-held microphone

microphone attached to a hand-held sound level metre or a rod that is hand-held at a fixed position by a
human operator at a distance at least an arm’s length from the trunk of the operator’s body

3.12

apparent sound reduction index

R's50

measure of the airborne sound insulation of a building element when the sound source is a loudspeaker
at an angle of incidence is 45° and the outside microphone position is on the test surface, which is given
by ten times the common logarithm of the ratio of the sound power, Wy 45°, which is incident on a test
element when the angle of sound incidence is 45° to the total sound power radiated into the receiving
room if, in addition to the sound power, W, radiated by the test element, the sound power, W3, radiated
by flanking elements or by other components, is significant

Wi 450

+ W,

R,so = 10lg
2

for which the apparent sound reduction index is evaluated using the following formula:
' 1 S
Rys: =Ly =L, +1013— 1,548

where
S isthe area of the test specimen, in square metres, determined as given in Annex A;
A isthe equivalent absorption area of the receiving room, in square metres.

Note 1 to entry: R’45° is expressed in decibels.

Note 2 to entry: In general, the sound power transmitted into the receiving room consists of the sum of several
components from different elements (window, ventilator, door, wall, etc.).

Note 3 to entry: The second formula is based on the assumption that the sound is incident from one angle only,
45°, and the sound field in the receiving room approximates to a diffuse field.
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3.13

apparent sound reduction index

R'tr,s

measure of the airborne sound insulation of a building element when the sound source is road traffic
and the outside microphone position is on the test surface for which the apparent sound reduction
index is evaluated using the following formula:

: S
Rips = Lys =Ly +10lg— ~3dB

tr,s

where
S isthe area of the test specimen, in square metres, determined as given in Annex A;
A is the equivalent absorption area of the receiving room, in square metres.

Note 1 to entry: R’y is expressed in decibels.

Note 2 to entry: The formula is based on the assumption that the sound is incident from all angles, and the sound
field in the receiving room approximates to a diffuse field.

3.14

level difference

DZm

level difference between L1,2m and Ly evaluated using the following formula:

Note 1 to entry: Dy, is expressed in decibels.

Note 2 to entry: The notation is Dtr2m when traffic noise is used as the sound source, and Dis2m when a
loudspeaker is used.

3.15
standardized level difference

Da2m,nt
level difference (3.14) that is standardized to a reference value of the reverberation time (3.6) in the
receiving room and calculated using the following formula:

D

T
2mnT — Dy + 101gT_

0
where
T isthereverberation time in the receiving room;
To isthe reference reverberation time; for dwellings, To = 0,5 s.
Note 1 to entry: Dam nt is expressed in decibels.
Note 2 to entry: The level difference is referenced to a reverberation time of 0,5 s because in dwellings with
furniture the reverberation time has been found to be reasonably independent of volume and frequency and to

be approximately equal to 0,5 s.

Note 3 to entry: The notation is D¢r,2m,nT When traffic noise is used as the sound source, and Djs,2m,nT when a
loudspeaker is used.
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3.16
normalized level difference

D2m,n
level difference (3.14) that is normalized to a reference value of the absorption area in the receiving
room and calculated using the following formula:

A
D, =D, —10lg—

2m,n
AO

where

Ao is the reference absorption area; for dwellings, Ag = 10 m2
Note 1 to entry: Dam,n is expressed in decibels.

Note 2 to entry: The notation is Dir,2m,n when traffic noise is used as the sound source, and Djs,2m,n when a
loudspeaker is used.

3.17

equivalent absorption area

A

sound absorption area which is calculated using Sabine’s formula

0,16V
T

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

Note 1 to entry: 4 is expressed in square metres.

3.18

single event level

Lg

single event level of a discrete noise event calculated using the following formula:

where
p(t) is the instantaneous sound pressure, in Pascals;

tp-t1is a stated time interval long enough to encompass all significant sound energy of a stated
event;

po isthe reference sound pressure, with pg = 20 uPa;
to isthe reference duration, with tg = 1s.

Note 1 to entry: Lg is expressed in decibels.
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3.19

single event level difference

Dg,2m

level difference between the outdoor single event level (3.18), Lg1,2m, and the space and time average
single event level, Lgy, in the receiving room and calculated using the following formula:

D =1L

E2m E1,.2m L

E2

Note 1 to entry: Dg,2m is expressed in decibels.

Note 2 to entry: The notation is Datg,2m When aircraft traffic is used as the sound source and Dyt g,2m When
railway traffic is used as the sound source.

3.20

standardized single event level difference

Dg,2m,nt

single event level difference (3.19) that is standardized to a reference value of the reverberation time
(3.6) in the receiving room and calculated using the following formula:

T
+101g—
gT

0

D D

E2mnT — “E2m

Note 1 to entry: Dg,2m,nT is expressed in decibels.

Note 2 to entry: The notation is Dat,g,2m,nT When aircraft traffic is used as the sound source, and DytE,2m,nT When
railway traffic is used as the sound source.

3.21

normalized single event level difference

DE,Zm,n

single event level difference (3.19) that is normalized to a reference value of the absorption area in the
receiving room and calculated using the following formula:

A
om 101g—

4y

DE,Zm,n = DE

Note 1 to entry: Dg,2m,n is expressed in decibels.

Note 2 to entry: The notation is Dat,E,2m,n When aircraft traffic is used as the sound source, and Dyt E,2m,n when
railway traffic is used as the sound source.

3.22
apparent sound reduction index

‘at,s
measure of the airborne sound insulation of a building element when the sound source is aircraft traffic
and the outside microphone position is on the test surface, it is calculated using the following formula:

R =1

S
ats E1s — Lp2 T+ 101@; —3dB

where

Lg1,s is the spatial average value of the single event level on the surface of the test specimen which
includes the effect of reflections from the test specimen and facade;

Lgp isthe average value of the single event level in the receiving room;

S isthe area of the test specimen, in square metres;
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