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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.
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Introduction

The interior design industry is progressing rapidly, and the acoustic characteristics of products have
become an important technical aspectin the design of new products. Currently, interior design products
are generally not well defined in terms of their acoustic characteristics, often leading to confusing and
misleading product specifications and marketing materials. Further, it is often unclear how a product’s
reported acoustic characteristics are to be applied to determine its acoustic impact in a furnished room.

This document is intended to clarify the acoustic characteristics, and their application, for various
interior design products. This is accomplished by a standardized test methodology for the measurement

.........
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This|document is intended to facilitate the measurement and evaluation procedure-for pny interior
product currently on the market. By using it, different interior design products cabh 'be dompared to
each|other in an equal manner. Additionally, product acoustic characteristics eyaluated gccording to
this glocument can be applied for room acoustic modelling and calculations.
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Acoustics — Screens, furniture and single objects intended
for interior use — Rating of sound absorption and sound
reduction of elements based on laboratory measurements

1 Scope

This
with

document specifies how screens, furniture and single objects intended for interior use
regard to sound absorption and specifies the evaluation of sound attenuation for flog

hre assessed
r screens. It

also gpecifies under which circumstances various interior products for offices, schoolsand jother public
spaces are considered as plane absorbers or as discrete single objects. A producticonsidered as a single
objec¢t and intended for interior use is measured according to ISO 354 and eydluated by its equivalent
sound absorption area or object sound absorption coefficient in octave bands. This docurphent defines
interfior products and single objects and it comprises additional informafign regarding mgasurements
and gssessment of single objects.

The §ound absorption as specified in this document can be used to calculate:

a) Treverberation time characteristics in rooms;

b) 1joom acoustic parameters using ray tracing software:

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document,-For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.
ISO 354:2003, Acoustics — Measurement of sound absorption in a reverberation room

ISO 717-1:2013, Acoustics — Rating of sound insulation in buildings and of building elements — Part 1:
Airbgrne sound insulation

ISO 10053, Acoustics +~Measurement of office screen sound attenuation under specifi¢ laboratory
condjftions

ISO 10140-2, Acoustics — Laboratory measurement of sound insulation of building elemengs — Part 2:
Meadurement of d@irborne sound insulation

ISO 11654:1997, Acoustics — Sound absorbers for use in buildings — Rating of sound absorptipn

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:

I

I

31

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at http://www.electropedia.org/

interior acoustic product
object aimed for insertion loss and/or absorption of indoor sound

© ISO

2018 - All rights reserved
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single object
interior acoustic product (3.1) with a defined size and normally mounted by itself, i.e. at some distance

to the neare

st other single object

Note 1 to entry: Single objects are sometimes mounted tightly together to form an array or a large homogeneous
surface. Single objects do not have the same acoustic performance when considered in larger groups.

3.3

desk screen

single object

(3.2) intended to be mounted vertically on the side of a table top

3.4
floor scree}
single object]

3.5

furniture e
setup of fu
object (3.2)

3.6
equivalent
Aobj
frequency-d

Note 1 to ent
identical sing
defined in IS

Note 2 to ent
Note 3 to ent

3.7
practical sd
@p
frequency-d
one-third-o

[SOURCE: IS
to entry hay

3.8

N
(3.2) intended to stand vertically on the floor

nsemble
miture and screens, connected sofas, or any other combination eensidered as a 4§

sound absorption area per single object

ependent value for the equivalent sound absorption area

ry: Measurements are carried out according to ISO 354,When the test specimen comprises sg

le objects, Aobj is found by dividing At (equivalent:seund absorption area of the test specim
354) by the number of single objects.

Fy: It is used to describe a single object’s ability:to absorb sound.

Fy: The unit is absorption area in m2.

und absorption coefficient

ependent value of the sound absorption coefficient which is based on measuremen
‘tave bands in accordance with ISO 354 and which is calculated in octave bands

0 11654:1997, 34, modified — “in accordance with this International Standard” and N
e been deleted(]

weighted spund abserption coefficient

Aw
frequency W

eighted single number value evaluated from the practical sound absorption coefficients

ingle

veral
en as

(S on

ote 1

(3.7)

Note 1 to entry: The weighting procedure is described in ISO 11654.

39

single object’s absorption coefficient

dobj

single object (3.2)’'s frequency-dependent absorption coefficient in octave bands (for use in 3D
simulations) based on the product’s equivalent sound absorption area, Aqb; (3.6)

Note 1 to entry: Examples of evaluation are given in Annex B.

© ISO 2018 - All rights reserved
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3.10

screen sound attenuation

ALg

floor screen (3.4) sound attenuation in different octave bands

Note 1 to entry: Measurements are carried out according to ISO 10053.

Note 2 to entry: For a screen with no air gap at the floor, ALs is an approximation of the insertion loss that would
have been obtained in a free field with a corresponding screen of infinite width and semi-infinite height.

3.11
weifilted screen sound attenuation
1

single number value of the screen sound attenuation (3.10) weighted and evaluated frem-tHe measured
octaye band values

Note [l to entry: The weighting procedure is described in ISO 10053.

3.12
sounld reduction index
R
frequency-dependent measure describing how much sound energy)is transmitted through a screen
consfruction

Note|l to entry: Measurements are carried out according to ISO 10140-2.

3.13
weighted sound reduction index
Rw
frequency weighted value evaluated from the freguency-dependent sound reduction indexeq (3.12)

Note [l to entry: The weighting procedure is described in SO 717-1.
Note |2 to entry: Annex F gives additional information on which weighted sound reduction index itis reasonable

to stifive for depending on the screen height.

4 Methods to measure‘and evaluate various interior acoustic products
4.1 | Single objects

4.1.1 General

Single objectS.are typically floor screens, desk screens, chairs, stools, desks, sofas or any pther object
that fan abserb, scatter or spread sound within a room. They can also be unique products |ntended for
wall ppplication or for interior decoration, which have an added room acoustic effect.

Single objects are normally measured, evaluated and declared with regard to their sound absorption
characteristics. For specific product categories or mounting conditions, additional acoustic
characteristics may be measured and evaluated (see 4.3 and 4.5).

4.1.2 Single object sound absorption

The sound absorption of a single object is measured according to ISO 354 while additional specified
mounting conditions are given in Annex E. The sound absorption of the object shall be given as the
equivalent sound absorption area, Aobj, in the 1/3-octave bands between 100 Hz and 5 000 Hz and in

© ISO 2018 - All rights reserved 3
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the octave bands 125 Hz, 250 Hz, 500 Hz, 1 000 Hz, 2 000 Hz and 4 000 Hz, calculated according to
Formula (1):

+A

obj k2

3

+A

obj k3

A = (Aobj,kl

obj,k -

M

where Aopj, k1 is the centre frequency of the 1/3-octave band within each k-th octave band. Hence, for a
single object, the practical and weighted sound absorption coefficients are not evaluated (ISO 11654).
However, the single object’s sound absorption coefficient, aohj, may be evaluated in addition to the
single object’s sound absorption, Aop;. The procedure to evaluate aob;j in octave bands (weighted value is

not allowed

4.2 Desk

Desk screef]
absorption
evaluated a

4.3 Floor

4.3.1 General

A floor scre
workstation
and is norm
around one
but instead
leaving som|

Floor scree
characterist

isgivenin Annex B
& SHEXb-

screens

1s and similar single objects are measured and evaluated with regard te-their s
Characteristics. The sound absorption of desk screens is measured accerding to 4.1.4

cording to Formula (1).

screens

en is a room divider normally used in large rooms toprovide sound attenuation bet}
s or different zones with several workstations. A floor screen can have different he
hlly comprised of several units standing on the floof/ connected to create a space separ
or more workstations. Single screen units canioccur but are then not regarded as a s
hs a single object. A floor screen is normallyhigher than 1,4 m but lower than room hg
e space between the ceiling and its top.

hs can be measured, evaluated and declared with regard to their sound absor
ics, their screen sound attenuationrand sound insulation (sound reduction index).

pund
! and

veen
ights
htion
reen
right,

btion

4.3.2 Floor screen sound absorption

The sound
Formula (1)

hbsorption of a floor s€reen is measured according to 4.1.2 and evaluated accordipg to

4.3.3 Flog¢r screen sound attenuation

The sound attenuation‘ofa floor screen is given as AL, and AL according to ISO 10053. The valug
strongly dependenton/the actual screen height and connections between units, and are thereforej
applicable for thescreen height and the connection setup that were valid during the measurement]

sare
only
S.

4.3.4 Floorscreen-sound-insulation

The sound insulation of a floor screen is denoted with the frequency-dependent sound reduction
index, R, and with the weighted sound reduction index, Ry. The sound reduction index is measured
in a laboratory where the screen construction is mounted in the entire test opening according to
ISO 10140-2. The sound reduction index is measured for the entire construction including connections
to floor, walls and between individual screen elements. Connections between screen elements shall
be performed as it is done in reality (normally). No extra sealing is allowed between adjacent screen
elements. An edge of maximum 5 cm is allowed around the test specimen in order to simplify the
mounting.

The sound reduction shall be measured in the 1/3-octave bands between 100 Hz and 5 000 Hz. The
frequency range may be extended in order to comprise frequencies between 50 Hz, if possible.

© ISO 2018 - All rights reserved
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4.4 Furniture ensembles

4.4.1 General

A furniture ensemble is a determined setup of a fixed set of interior products and furniture that creates
a composite object, a combination of a desk with screens forming a workplace, a telephone booth, or
similar. Furniture ensembles are normally aimed at creating a workstation with privacy and reducing

speech transmission from the ensemble to the surroundings.

4.4.2 Furniture ensembles sound absorption

The

sound absorption of a furniture ensemble is measured according to 4.1.2 and evaluatg

to Farmula (1).

4.5
to1l

Soun|
or ed
plang
accoj

4.6

Any
be cl

N

5

5.1

The {
It sh
testd

The

locat]
with
spec

The {
expld

Single objects that are tightly connected to form a surface greater than
D m2

d-absorbing single objects that are tightly connected forming a homogeneous surface

d according

pr equal

larger than

ual to 10 m2 are defined as large absorbing surfaces aimed to bé-applied on walls
e surface. The sound absorption is then defined by the practical sound absorptio
ding to ISO 11654.

Other single objects

pther single object such as lamps, lighting devicesgothers 3D-objects, art objects, etc.
hssified as defined in 4.2 to 4.5 shall be treated according to 4.1.2.

ptatement of results

Results for sound absorption

est specimen including the interior product shall be described, including its mounting
1l be clearly stated how thetsound absorbing surfaces (if any) and frames are distril
d objects.

fest conditions shall be indicated, including the number of objects in the test specim
ions in the reverberation chamber. The volume of the reverberation chamber and it
diffusors shalibegiven in the report, as described in ISO 354. Mounting conditions for
men are givefrin Annex E.

est specimen shall meet the requirements for sample sizes in I[SO 354. If any deviatio
ination-shall be given as to why they have been made.

!

r any other
coefficient

that cannot

r conditions.
uted on the

bn and their
s treatment
various test

ns occur, an

ngle objects

Aobj

anbe evaluated for the product, ifapplicable. The use of ay and a. is only allowed for s

that are tightly connected to form a surface greater than 10 m2, as specified in 4.5.

5.2

Results for floor screen sound attenuation

The test specimen including the interior product shall be described, including measurement and
mounting preconditions according to the rules given in ISO 10053. All connections between screen
elements and mounting conditions shall be presented.

Any deviations from ISO 10053 shall be reported including an explanation on why they have been made.

© ISO 2018 - All rights reserved
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5.3 Results for sound insulation

The test specimen including the product shall be described, including measurement and mounting
preconditions according to the rules given in ISO 10140-2. All connections between screen elements
and mounting conditions shall be presented.

Potential deviations from ISO 10140-2 shall be reported including an explanation on why they have
been made.

5.4 Other information to be reported

The test replort shall also include:

a)
b)
c)
d)
e)
f)
g)
h)
i)

j)
k)

the name and address of the laboratory that has performed the measurements;

the identification number of the test/evaluation report;

the name and address of the organization that has ordered the measurement and-the evaluati
the name and address of the manufacturer of the tested product;

the name or any other identification of the tested product;

a detail

the dat¢ when the test was carried out;

measur

testres

1) Annex A for measurement of equivalent seund absorption area of single objects, incly
molinting conditions according to Annex.E;

2) Annex B for evaluation of aop; (if applicable);

3) Annex C for measurement of‘screen sound attenuation of floor screens (if applic
1SO|10053;

4) Annex D for measurementyof sound reduction of a screen (if applicable);

5) 1SO

the datg and signature of the person who was responsible for the test;

arefere|

bd description of the test specimen, including the specimen’s/dimensions;

ement information according to the specifications.jnl ISO 354;

1lts according to:

11654 for measiirement of draperies, curtains and an array of single objects or ti
nected to surfaces with a size larger than or equal to 10 m?;

hce tosthis document, i.e. ISO 20189:2018.

pn;

1ding

hble),

shtly
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Annex A
(normative)

Presentation of equivalent sound absorption area

The equivalent sound absorption area per single object is presented as given in Table A.1 and Figure A.1
in m2 according to the following:

a) Inthe 1/3 octave bands from 100 Hz to 5 000 Hz, the values shall be rounded to 0,4 . Data from
he 1/3 octave bands 50 Hz, 63 Hz and 80 Hz are optional.

b) Inthe octave bands between 125 Hz to 4 000 Hz, the values shall be roundedte 0,1 m2| However, if
he highest measured equivalent sound absorption area is less than 1,0 m2; two decimals shall be
pplied for all octave bands. Data from the octave band 63 Hz is optionall

NOTHE 1  This is not contradictory to the measurement uncertainty of 1ISO.354 since there is a rgquirement in
ISO 354 regarding the minimum added equivalent sound absorption areaxlfthe objects have small equivalent
soungl absorption areas, more objects are needed in the test specimen compared to objects with large equivalent
soundl absorption area.

NOTH 2  Itisimportant to be aware of the high uncertainty in the results from 63 Hz.
Table A.1 — Example of presentation of-€quivalent sound absorption area
Equivalent sound absorption area/object
1/3 octave band
m?2
Hz
1/3 octave band octave band

50 Optional

63 Optional Optional

80 Optional

100 0,4

125 0,5 0,5

160 0,6

200 0,6

250 0,9 0,9

315 1,2

400 1,1

500 1,2 1,2

630 1,3

800 1,4
1000 1,6 1,6
1250 1,8
1600 1,8
2000 1,6 1,6
2500 1,4
3150 1,4
4000 1,4 1,4
5000 1,4

© ISO 2018 - All rights reserved 7
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Y
1,8

1,6

1,4

1,2

1
/
08 /

0,6 /

0,4 ~

0,2

0
63 125 250 500 1000 2000 4000 X

Key
X  frequendy, in Hz
Y equivalept sound absorption area, in m2

Figure A.1 — Example of presentation of equivalent sound absorption area
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https://standardsiso.com/api/?name=223af7a6b6d27ef0f17a2256dd130984

ISO 2018

Annex B
(normative)

9:2018(E)

Examples for the deduction of object sound absorption

coefficient, a,p;

B.1

Roor]
obje(
prop
softy
by pl
that
coeff|

ok = Aopjr /S

whet

N

NOTH
x,y+0)

Meas
obje(
on di

The
smal
dime
area

mou

General

h acoustic modelling software uses simplified 3D geometries to represent rooms

ts. All surfaces in such models are plane and are required to be described by th
erties, such as absorption, scattering or transmission. In general, the input.to.the acoust]
vare is not the absorption area, Aobj, and all surfaces, including the furfiishings, are ay
anes. As such, the sound absorption of a single object is given by a sound absorptio
Felates to the geometry used to approximate the single object. ThéSingle object soung
icient in the octave band k, aobj k, is defined according to:

lobj.k is the equivalent sound absorption area ih.octave bands according to 4.1.2;

is the total exposed surface area of the’simplified acoustic representation of the
ject in the laboratory measurement for the actual mounting condition.

x,y2 is rounded to x,y0 and x,y3qis rounded to x,y5. x,y7 is rounded to x,y5 and x,y8
1.

ured values with an object ¢lose to a wall are normally different from measured valy
t standing freely in the céntral area of the reverberation room (see Annex E for more
fferent mounting conditions).

simplified acoustié-nepresentation should be a cuboid. The size of the cuboid is si
lest possible cubeid that enfolds the object. Disregard objects that are smaller than 1

should be used with respect to mounting conditions.

s alwaysevaluated using the cuboid as described in this annex, based on measurement
hted according to Annex E (mandatory mounting conditions).

hnd interior

eir acoustic

ic modelling

proximated

h coefficient
| absorption

single ob-

s rounded to

les with the
information

nilar to the
D mm in one

nsion. The actual position of the object in the 3D model affects which equivalent sound absorption

s for objects

B.2

Example for a desk screen or a floor screen

In the example below, a floor screen is shown; however, the same rules are to be applied for a desk screen.

A floor screen with the dimensions 1,02 m x 1,59 m x 0,03 m measured for sound absorption in a
reverberation chamber is found to have the following sound absorption area in the various octave bands:

© ISO

Frequency, Hz 125 250 500 1000 2000

4000

Aobj, m?2 0,6 0,8 1,3 1,6 1,8

2,1

2018 - All rights reserved
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All dimensions in millimetres

-

| t=30

1 5p0

=SS g

Key
t  thicknesp

Figure B.1 — Example for a floor screen (desk screen is similar)

In order to gvaluate aop;, the total exposed surface of the $mallest cuboid, S, is then calculated according
to the following:

§=2x1J02x0,03+2x1,02x1,59+2x1,59x0;03=3,4 m*

Using this slirface, the sound absorption coefficient for the object becomes:

Frequency, Hz 125 250 500 1000 2000 4000
®obj 0,20 0,25 0,40 0,45 0,55 0,60

B.3 Example for a furniture ensemble, sofas, chairs and similar

In the example below;a'sofa is shown; however, the same rules are to be applied for furniture ensembles,
chairs and similar:

b in a
hnds:

Frequency, Hz 125 250 500 1000 2000 4000
Aobj, m?2 2,0 2,0 2,3 2,6 3,3 4,3

10 © ISO 2018 - All rights reserved
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All dimensions in millimetres

NOTH

To ey

If thd
is on

Usin

Furniture assembly and chairs, etc. are similar.

aluate aopj, the total exposed surface of the smallest cuboid, S, is then calculated accoy

[ =2x1,50%0,70+2x0,70x1,30+2x1,50x130=7,82 m*

Figure B.2 — Example for a sofa

object is resting directly on the floororis less than 100 mm from the floor, the bottom

ding to:

surface area

itted. In this case, the number “2”\indicated in bold in the above is replaced with the number “1”.
b this surface area, the sound.absorption coefficient for the object becomes:
Frequency, Hz 125 250 500 1000 2000 4040
0,25 0,25 0,30 0,35 0,40 0,5b

dobj

B.4 | Example fora cupboard or a bookshelf
A cupboard with the dimensions 1,15 m x 0,60 m x 1,75 m measured for sound absorption freely
stangling in'aréverberation chamber is found to have the following sound absorption area i} the various
octaye bands:

Frequency, Hz 125 250 500 1000 2000 4000

Aopj, m2 19 2,1 2,6 1,6 1,3 1,3

© ISO 2018 - All rights reserved
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All dimensions in millimetres

\\X&

1750

7 150

Wil

Figure B.3 — Example for a cupboard

To evaluate [aop;, the total exposed surface of the smallest cuboid, S, i$ then calculated according tp the
following:

§=2x1J15x1,75+2x1,75%0,60+1x1,15x0,60 = 6,82 m?*

Note that the bottom surface area of the cupboard is-émitted in the calculation of S. Using the cyboid
surface ared, the sound absorption coefficient for the’object becomes:

Frequency, Hz 125 250 500 1000 2000 4000
Qobj 0,30 0,30 0,40 0,25 0,20 0,20

B.5 Example for volume element

A volume element has the dimensions 2,85 m x 1,30 m x 0,65 m measured for sound absorption freely

hanging in g reverberation-echamber is found to have the following sound absorption area in the vatious
octave bands:

Frequency, Hz 125 250 500 1000 2000 4000
Aobj|m2 8,5 9,9 11,0 119 11,8 11,4

12 © ISO 2018 - All rights reserved
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All dimensions in millimetres

At

1300

Figure B.4 — Example for a volume element

To eyaluate aop; the total exposed surface of the smallest cuboid, S, is then calculated accdrding to the
following:

§=2x2,85x0,65+2x1,30x0,65+2x1,3x2,85=12,8 m*

The gound absorption coefficient for the object becomes:

Frequency, Hz 125 250 500 1000 2000 4000
Aobj 0,65 0,75 0,85 0,95 0,90 0,99

B.6 | Example for a desk
The area, S, of a desk is calculated accordingto the following formula:

$=2x1,60x0,80+2x1,60x0,0142%0,80x0,01=2,6 m*

All dimensions in millimetres

U

Figure B.5 — Example for a desk

© ISO 2018 - All rights reserved 13
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Annex C
(normative)

Presentation of floor screen sound attenuation

The screen sound attenuation shall be measured according to ISO 10053 and it shall be presented in
the octave bands between 125 Hz and 4 000 Hz. Also, 63 Hz may be presented if desirable. Presentation

is done in Hoth the table and the diagram according to the example below. Values shall be rgunded
to the close$t integer in decibel. The weighted screen sound attenuation, ALsw, shall be evaluated and
presented as described in ISO 10053.
Table C.1 — Example of presentation of screen sound attenuation
Screen sound attenuation, AL, accerding to
Frequency octave band 1SO 10053
Hz dB
63 Optional
125 5
250 6
500 8
1000 11
2000 12
4000 11
Y
14
12
10 /
8
6
4
2
0

125 250 500 1000 2000 4000 X

Key
X  frequency, in Hz
Y screen sound attenuation, ALg, in dB

Figure C.1 — Example of presentation of screen sound attenuation
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https://standardsiso.com/api/?name=223af7a6b6d27ef0f17a2256dd130984

IS0 20189:2018(E)

Annex D
(normative)

Presentation of screen sound insulation

Sound insulation of screens shall be presented using sound reduction indices in dB, given with one
decimal, in 1/3 octave bands between 100 Hz and 5 000 Hz. The weighted value shall be given as an

inteder in accordance with the rules specified in ISO 717-1:2003, 5.2. Appropriate spectrunp adaptation
termys, defined in ISO 717-1, may be added. Results from 1/3 octave bands 50 Hz to 80 Hz3re optional.
Sound reduction indices shall be given both in the table and the diagram form, according to the example
beloyv. Also, the weighted sound reduction index, Ry, shall be given.
Table D.1 — Example of sound reduction values for sound)insulation
1/3 octave band Sound reduction-index, R
Hz dB
50 Optional
63 Optional
80 Optional
100 10,0
125 12,0
160 13,1
200 15,1
250 17,0
315 18,5
400 19,0
500 20,1
630 2,05
800 20,5
1000 21,2
1250 21,5
1600 20,5
2000 20,2
2500 19,1
3150 18,5
27000 Optional
5000 Optional
Rw 20

© IS0 2018 - All rights reserved 15
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40

35

30

\

20

10

v
\\

50
80
125
200
315
500
800
1250
2000
3150
5000
><

Key
X  frequendy, in Hz
Y sound reduction index, R, in dB

Figure D.1 — Example of presentation of sound reduction index for sound insulation
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Mounting conditions in the laboratory

E.1 Single objects

E.1.1 Desk screens, type | mounting

The fcreens shall be mounted in the orientation of their intended use, i.e. deskbsereens| shall stand
vertically and shall rest on the edge that is aimed to be the bottom/horizontal.édge. The $creens may
be mounted using temporary fixtures, provided that the fixtures do not coyera significant part of the
scre¢n's area. The number of screens shall be chosen to give as high equivalént sound absgrption area
as pqgssible, but not exceeding 12 m2 in any frequency band. The screens,included in the tgst specimen
shalllbe identical and of the same size.

No phrt of any screen may be closer than 1,0 m to any room boundary (except the floor) and individual
identical screens shall be spaced at least 2,0 m apart. This limits\the number of screens thatjcan be used
in the test specimen. However, the equivalent sound absorption area shall always exceed 1,0 m2 in each
freqiiency band.

\\
— !

Figure E.1 — Desk screens, type I mounting

The sufficient number of screen sizes to be measured in order to evaluate an entire product series can
be evaluated as follows:

A desk screen series is assumed to have one height - the screen sizes only vary in length. The smallest
and largest sizes (lengths) are measured. In between, every third size is measured. The sizes that are
not measured are evaluated using linear interpolation of the equivalent sound absorption area in each
1/3-octave band based on the measured equivalent sound absorption area of the nearest measured
smaller and larger screen size.

© ISO 2018 - All rights reserved 17
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The displayed equivalent sound absorption area from sizes that are not measured but calculated shall

be indicated

EXAMPLE

as “modelled based on the measured sizes according to ISO 20189:2018, E.1.1".

If the product series comprises seven different sizes, it is sufficient to measure three sizes

. The

smallest size, the largest and the median size in between. The measurement sequence becomes, from smallest
size to largest: size 1 (measured), then omit two sizes, size 4 (measured), then omit two sizes, size 7 (measured).
Sizes 2, 3, 5 and 6 are evaluated using linear interpolation, sizes 2 and 3 from the measurement results of size 1

and size 4, an

d sizes 5 and 6 from the measurement results of size 4 and size 7.

E.1.2 Floor screens, type Il mounting

The screen
vertically a
be mounted
screen's are
as possible,
be identical

No partof a
identical sct
in the test sj
frequency b

If the same product series comprises several sizes, a sufficient numbep of sizes shall be tested. The

to be tested
screen heigl
with every t

Different sc
from a meas
not differ m
the area dif
measureme

id shall rest on the edge that is aimed to be the bottom/horizontal edge. The screensg

using temporary fixtures, provided that the fixtures do not cover a significant part d
h. The number of screens shall be chosen to give as high equivalent sound absorption
but not exceeding 12 m2 in any octave band. The screens included in the testspecimen
and of the same size.

hy screen may be closer than 1,0 m to any room boundary (except the\floor) and indiv
eens shall be spaced at least 2,0 m apart. This limits the number ofiSereens that can be
pecimen. The equivalent sound absorption area shall however aliways exceed 1,0 m2 in
hnd.

can be determined using the same type of procedure.as for desk screens for each
\t separately. This means that the smallest and largest sizes shall be measured, tog
hird size in between (see E.1.1).

reen heights may be included in one measurement series (where each result is obtg
urement of a sample of identical sized screefts) if it can be shown that the screen area
ore than 25 % between all adjacent sizes. The measurement series shall be split W
ference is larger than 25 % between any two adjacent sizes. Each part then forms 3
ht series, and shall follow the requiréments for one measurement series as specified in |

\\

tand
may
f the
area
shall

idual
used
each

sizes
floor
bther

lined
does
here
new
.11,

-/

Figure E.2 — Floor screens, type Il mounting

The displayed equivalent sound absorption area from sizes that are not measured but calculated shall
be indicated as “modelled based on the measured sizes according to ISO 20189:2018, E.1.2”".

18
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E.1.3 Furniture ensembles, type III mounting

A furniture ensemble is mounted directly standing on the reverberation room's floor, with 30° to
60° angle between a chosen major axis of the furniture ensemble and the surrounding walls (see
Figure E.3). The measurements are performed without the chair. The number of furniture ensembles
shall be chosen to give as high equivalent sound absorption area as possible, but not exceeding 12 m2 in
any frequency band. The equivalent sound absorption area shall however always exceed 1,0 m2 in each
frequency band. If the equivalent sound absorption area of the ensemble is expected to exceed 12 m?
(comprising two big connected sofas for example), the ensemble units shall be measured separately.

No part of the furniture ensemble may be closer than 1,0 m to any room boundary (except the floor).

Following 1S6-35%; theensembie shath-bemeasured i three separate positions: Thedistance between

the respective positions' centre points should be larger than 2,0 m.

Figure'E)3 — Furniture ensembles, type IIl mounting

E.1.4 Single sound-absorbers aimed for walls, type IV mounting

Single sound absgnbers intended for walls are mounted in the reverberation room as for their intended
use, flistributed;as indicated in Figure E.4. They can be tested lying on the floor with a distance from
the floor cortesponding to the manufacturers mounting system. The number of objects shdll be chosen
to giye asthigh equivalent sound absorption area as possible, but not exceeding 12 m? irff any octave
band. The sound absorbers included in the test specimen shall be identical and of the same [size.

No part of any object may be closer than 1,0 m to any room boundary (except the floor) and individual
identical sound absorbers shall be spaced at least 2,0 m apart. This limits the number of objects that
can be used in the test specimen. The equivalent sound absorption area shall however always exceed
1,0 m2 in each frequency band.

If the same product series comprises several sizes, a sufficient number of sizes shall be measured. The
sizes to be tested to evaluate the sound absorption for the entire series can be determined using the
same procedure as is described for floor screens.

© ISO 2018 - All rights reserved 19
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The display]
intended fol
measured si

E.1.5 Han

Hanging flg
distributed
system. Thq
possible, bu
be identical

No part of a
type). This
absorption 4

If the same
sizes to be {

|

Figure E.4 — Single sound absorbers aimed for walls/type IV mounting

ed equivalent sound absorption area from sizes in)a series of single sound abso
walls that are not measured but calculated shallche indicated as “modelled based o
zes according to ISO 20189:2018, E.1.4".

iging flat elements, type V mounting

t elements are mounted according, te their intended use in the reverberation 1
as indicated in Figure E.5. They_are tested hanging according to their actual mou
number of objects shall be chosen to give as high equivalent sound absorption ar
F not exceeding 12 m2 in any,octave band. The elements included in the test specimen
and of the same size.

Iny object may be closer‘than 1,0 m to any other object (for boundaries, see each mou

imits the number of.objects that can be used in the test specimen. The equivalent s
irea shall howeveralways exceed 1,0 m2 in each frequency band.

broduct series_comprises several sizes, a sufficient number of sizes shall be measured|

same proce

Type V.1:

ested to evaluate the sound absorption for the entire series can be determined usin
ure as described for floor screens.

ouritihg conditions at a certain specified short distance from a wall, i.e. resembling a

bers
h the

oom,
hting
Pa as
shall

ting
pund

. The
o the

type
t the

G-100 mounting. The specimen should not be mounted closer than 1,0 m to any boundary excep

backing wal

1. Type V.1 is not used as a basis to calculate aopj according to Annex B.

Type V.2: Mounting conditions in the middle of a room (“visual room divider”). The specimen should
be mounted freely hanging in the reverberation room, not closer than 1,0 m to any boundary. The
specimen shall not hang in parallel to any wall: an angle of at least 10° is required. Note that this
mounting exposes both sides of a sample to the sound field, which reduces the number of objects in the
test specimen in order not to exceed an equivalent sound absorption area of 12 m2. The object may be
mounted closer according to manufacturer specifications in specific cases. Type V.2 is used as a basis to
calculate aopj according to Annex B.
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V.1 V.2

E.1.6 Volume elements, type VI mounting

Volume elements are comprised of “clouds” or an array of “clouds”. They can also comprise f

obje(

mouhting or standing on any support on the flootr-The number of objects shall be chosen to
equiyalent sound absorption area as possible;but not exceeding 12 m2 in any frequency ba

No pprt of any object may be closer thafi;1,0 m to any room boundary (except the floor)

obje(

absofption area shall however always exceed 1,0 m2 in each frequency band.

Type

Figure E.5 — Hanging flat elements, type V mounting

ts, inflatable absorbers, hanging or standinglamps or any other object aimed for freel

t. This limits the number of objects that can be used in the test specimen. The equiy

VI.1: Mounting conditiohs)hanging freely in the reverberation room according to th

9:2018(E)

ree-floating
y suspended
give as high
nd.

br any other
alent sound

Ppir intended

use, as indicated in Figure E.6/If the same product series comprises several sizes, a sufficient number of

sizes

determined using the-same procedure as described for floor screens.

Type

to thleir intended~use, as indicated in Figure E.6. If the same product series comprises sey
suffitient number of sizes shall be tested. The sizes to be tested to evaluate the sound ab
the entiresseries can be determined using the same procedure as described for floor screen

shall be tested. The siZes to be tested to evaluate the sound absorption for the entire s

VI.2: Mounting conditions standing freely on any support in the reverberation roo

eries can be

n according
eral sizes, a
sorption for
S.
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|
|
|
VL1 |
|
|

/
V.2 /

Figure E.6 — Volume elements, type VI mounting

E.1.7 Sofas, type VII mounting

Sofas are always tested standing in the middle of the reverberation chamber. A sofa can also be tested
standing close to a wall, to simulate that condition in reality (optional). Normally, one sofa is sufficient
during the test, and the requirements for furniture ensembles (Type III mounting) shall be followed.

Type VIL.1: Intended to be mounted free standing in a room.

Type VIIL.2: Intended to be mounted standing in front of a wall (optional).
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