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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

Methods of measurement of airborne sound insulation of building elements and in buildings have been
standardized e.g. in ISO 10140-2 and ISO 16283-1. The purpose of this document is to standardize a
method whereby the frequency-dependent values of airborne sound insulation can be converted into a
single number characterizing the acoustical performance.

References to standards which provide data for single-number evaluation are meant to be examples
and therefore are not complete.

© IS0 2020 - All rights reserved v
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Acoustics — Rating of sound insulation in buildings and of
building elements —

Part 1:
Airborne sound insulation

7))

c)

o JQ

The

soun
addit
(exce]
are
meas

q

For 1

cope
Hocument

efines single-number quantities for airborne sound insulation in buildings and
lements such as walls, floors, doors, and windows,

pkes into consideration the different sound level spectra of varieus noise sources s
ources inside a building and traffic outside a building, and

ives rules for determining these quantities from the results of measurements carrie
hird-octave or octave bands for example in accordance with ISO 10140-2 and ISO 162

single-number quantities in accordance with this document are intended for rati
] insulation and for simplifying the formulationof-acoustical requirements in buildi
ional single-number evaluation in steps of 0,1 dB is indicated for the expression of]
pt for spectrum adaptation terms). The required numerical values of the single-numb
pecified according to varying needs. The single-number quantities are based o
urements in one-third-octave bands or.oc¢tave bands.

hboratory measurements madeifizaccordance with ISO 10140-2, single-number qu

calcullated using one-third-octave bands only.

The 1
Anne

ating of results of measurements carried out over an enlarged frequency range is d
x B.

2

ormative referénces

The following doetments are referred to in the text in such a way that some or all of
consfitutes requirements of this document. For dated references, only the edition cited
undated references, the latest edition of the referenced document (including any amendme

ISO 10140-1:2016, Acoustics — Laboratory measurement of sound insulation of building

of building

uch as noise

 out in one-
33-1.

ng airborne
ng codes. An
uncertainty
b1 quantities
n results of

lantities are

lealt with in

heir content
applies. For
nts) applies.

elements —

Part L—Annlication rules for snecific nroducts
i i 7 I e Ry i

[SO 10140-2:2010, Acoustics — Laboratory measurement of sound insulation of building elements —
Part 2: Measurement of airborne sound insulation

ISO 10140-5:2010, Acoustics — Laboratory measurement of sound insulation of building elements —
Part 5: Requirements for test facilities and equipment

ISO 10848-2:2017, Acoustics — Laboratory and field measurement of flanking transmission for airborne,
impact and building service equipment sound between adjoining rooms — Part 2: Application to Type B
elements when the junction has a small influence

[SO 15186-1:2000, Acoustics — Measurement of sound insulation in buildings and of building elements

using
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ISO 16283-1:2014, Acoustics — Field measurement of sound insulation in buildings and of building
elements — Part 1: Airborne sound insulation

ISO 16283-1:2014/Amd 1:2017, Acoustics — Field measurement of sound insulation in buildings and of
building elements — Part 1: Airborne sound insulation — Amendment 1

ISO 16283-3:2016, Acoustics — Field measurement of sound insulation in buildings and of building
elements — Part 3: Facade sound insulation

3 Terms

For the purp
[SO and IEC

and definitions

oses of this document, the following terms and definitions apply.

maintain terminological databases for use in standardization at the following address

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

IEC Eleq

3.1

single-num
<for airborn|
itin accorda

Note 1 to ent
Examples are

tropedia: available at http://www.electropedia.org/

ber quantity

Esound insulation rating> value, in decibels, of the reference curve at 500 Hz after sh
ce with the method specified in this document

ry: Terms and symbols for the single-number quantity used depend on the type of measur¢
listed in Table 1 for airborne sound insulation properties-of building elements and in Tabld

airborne sound insulation in buildings. In general, new single-numbef/quantities are derived in a similar w

3.2

spectrum a
value, in dec
of particular

Note 1 to enty

Note 2 to ent
Cand C,,.

4 Procec

4.1 Genel

The values o
values (see 4
octave band

daptation term
ibels, to be added to the single-number rating (e.g. R,,) to take account of the character
sound spectra

'y: Annex A gives informationwoirthe purpose of introducing these two spectrum adaptation

Jure for evaluating single-number quantities

ral

btained\in/accordance with e.g. ISO 10140-2 and ISO 16283-1 are compared with refe
1.2) atthe frequencies of measurement within the range 100 Hz to 3 150 Hz for one-t
5 and 125 Hz to 2 000 Hz for octave bands.

fting

ment.
| 2 for

hy.

istics

y: Two sound spectra are defined (in ene-third-octave bands and in octave bands) in this document.

rerms

rence
hird-

The comparison shall be carried out as specified in 4.4.

Furthermore, two spectrum adaptation terms shall be calculated (see 4.5) based on two typical spectra
within the frequency range as quoted above. These two terms may optionally be supplemented by
additional spectrum adaptation terms covering (if need be and if measured data are available) a wider
frequency range between 50 Hz and 5 000 Hz.
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Table 1 — Single-number quantities of airborne sound insulation properties of building

elements
Derived from one-third-octave band values . .
Defined in
Single-number quantity Term and symbol
Weighted sound reduction index, R, Sound reduction index, R |ISO 10140-2:2010 Formula (2)
Weighted n.ormalized flanking level Norma%ized flanking level 1SO 10848-2:2017 31
difference, D, ¢, difference, D, ¢
Weighted glement-normallzed level hlemer.lt-normallzed level 1SO 10140-2:2010 Hormula (5)
difference, D, o\, difference, D, ,
Weighted joint sound insulation Joint sound insulation ISO 10140-1:2016¢
: . Fgrmula (]J.1).
index, R, index, R, Annex |
Weighted intensity sound insulation Inten51ty_sound insulation 1SO 15186-1:2000 Rormula (7)
index, Ry index, R,
Table 2 — Single-number quantities of airborne sound jnsulation in buildings
Derjived from one third octave band values or octave band values . .
Defined in
Single-number quantity Term and symbol
Weighted apparent sound reduction Apparent sound redugetion [ISO 16283-1:2014/ Hormula (4)
index, R’,, index, R" Amd 1:2017
Weighted apparent §ound reduction Apparer}t sound,reduction 1SO 16283-3: 2016 312
index, R'ys0 ., index,R’;so
Weighted apparent §ound reduction Apparer}t sound,reduction 1SO 16283-3: 2016 313
index, Ry g, index, Ry,
Welighted normalized level difference, Normallzed 1SO 10140-2:2010 Rormula (5)
Dy w level difference, D,
Weighted standardized level difference, Stapdardlzed 1SO 16283-1:2014 Rormula (2)
Dyrw level difference, D, ;
Weighted standardized level difference, Standardized level differ- 1SO 16283-3:2016 315
Dls,Zm,nT,w or Dtr,Zm,nT,w ence, Dls,Zm,nT or Dtr,Zm,nT
Welighted normalized level difference, . Normalized level 1SO 16283-3:2016 316
Dls,Zm,n,w or Dtr 2m,n,w difference, Dls,Zm,n or Dtr,Zm,n

© IS0 2020 - All rights reserved 3


https://standardsiso.com/api/?name=aae818daa0b5ef20eac3e2de4eaff2ed

ISO 717-1:2020(E)

4.2 Reference values

The set of reference values used for comparison with measurement results shall be as given in Table 3.
The reference curves are shown in Figure 1 and Figure 2.

Table 3 — Reference values for airborne sound

Frequency Reference values
dB

Hz One-third-octave bands Octave bands

100 33

125 36 36

160 39

200 42

250 45 45

315 48

400 51

500 52 52

630 53

800 54

1000 55 55

1250 56

1600 56

2000 56 56

2500 56

3150 56
4.3 Sound spectra
The set of sound spectra in one-third-octave bands and octave bands to calculate the spedtrum
adaptation ferms shall be as-given in Table 4 and shown in Figure 3 and Figure 4. The spectrp are
A-weighted find the overall'spectrum level is normalized to 0 dB.
4.4 Method of comparison
To evaluate the results of a sound insulation measurement in one-third-octave bands (or octave bgnds),
the measur¢mient data shall be given to one decimal placel). Shift the relevant reference curjve in

increments of TdB{0;tdBfortheexpressiomof uncertaintyj towards the mreasuredcurve umntit the sum
of unfavourable deviations is as large as possible, but not more than 32,0 dB (measurement in 16 one-
third-octave bands) or 10,0 dB (measurement in 5 octave bands).

1) 1ISO 10140-2 and ISO 16283-1 state that the results shall be reported “to one decimal place”. However, if the
octave or one-third-octave values have been reported with more than one decimal digit, the values should be reduced
to one decimal place before use in the calculation of the single number rating. This is done by taking the value in
tenths of a decibel closest to the reported values: XX, XYZ ZZ ... is rounded to XX, X if Y is less than 5 and to XX,X + 0,1
if Y is equal to or greater than 5. Software developers should ensure that this reduction applies to the true input
values and not only to the displayed precision (as shown on the screen or printed on paper). Generally this can be
implemented by the following sequence of instructions: multiply the (positive) number XX,XYZ ZZ ... by 10 and add
0,5, take the integer part and then divide the result by 10. For further details see ISO 80000-1[11,

4 © IS0 2020 - All rights reserved
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Figure 1 — Curve of referencevalues for airborne sound, one-third-octave bgnds
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Figure 2 — Curve of reference values for airborne sound, octave bands

Table 4 — Sound levelspectra to calculate the adaptation terms

Frequepcy Sound levels, L;;
dB
Hz Spectrum No. 1 to calculate C Spectrum No. 2 to calculate C,,
One-third octave Octave One-third octave Octave

100 -29 =20
125 -26 =21 =20 -14
160 =23 -18
200 =21 =16
250 -19 -14 -15 -10
315 -17 -14
400 -15 -13
500 -13 -8 -12 -7
630 -12 -11
800 -11 -9

1000 -10 -5 -8 -4

1250 -9 -9

NOTE Alllevels are A weighted and the overall spectrum level is normalized to 0 dB.

6 © IS0 2020 - All rights reserved
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Table 4 (continued)
Frequency Sound levels, L
dB
Hz Spectrum No. 1 to calculate C Spectrum No. 2 to calculate C,,
One-third octave Octave One-third octave Octave
1600 -9 -10
2000 -9 -4 -11 -6
2500 -9 -13
3150 9 15
NOTH All levels are A weighted and the overall spectrum level is normalized to 0 dB.
L..
ij
0
-10 e ———
//
// — \
7
7
7
'20 //
//
/
-30
-40
-50 | | | | | | | | | |
63 125 250 500 1000 2000 4000 f

frequency, in Hz

sound level at the frequency, i, for the spectrum, j, in dB

spectrum No. 1 to calculate C

spectrum No. 2 to calculate C,,

Figure 3 — Sound level spectra to calculate the spectrum adaptation terms for

© IS0 2020 - All rights reserved
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e
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50 [ | [ L1 [ L1 -

63 125 250 500 1000 2000 4000 f
Key
f frequency, in Hz
L;; sound level at the frequency, i, for the spectrum, j, in dB
_—_ _—  speqdtrum No. 1 to calculate C
_ spedtrum No. 2 to calculate Cy;
Figure 4 (— Sound level speetra to calculate the spectrum adaptation terms for octave ba
measurements

An unfavoufable devidtion at a particular frequency occurs when the result of measurements i
than the ref¢rence value. Only the unfavourable deviations shall be taken into account.
The value, in decibels (or 1/10 dB for the expression of uncertainty), of the reference curve at 5
after shiftingTtinm accordance with this procedure, is Ry, R, Dy, OF D etc. (See Iable L and Iable 2).

Only reference values in octave bands shall be used for comparison with results of measurements in
octave bands in the field.

4.5 Calculation of spectrum adaptation terms

The spectrum adaptation terms, C;, in decibels, shall be calculated with the sound spectra given in 4.3
from the following formula:

C].:XA].—XW

M

© IS0 2020 - All rights reserved
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where
j is the subscript for the sound spectra No. 1 and No.2;
Xy is the single-number quantity calculated according to 4.4 from R, R', D, or D, values;
Xnj is calculated from
X, =—101gx 104 7%)/10 g (2)
ih which
i is the subscript for the one-third-octave bands 100 Hz to 3 150,Hz/6r th¢ octave
bands 125 Hz to 2 000 Hz;
Li; are the levels as given in 4.3 at the frequency, i, for the spectrum, j;
X; is the sound reduction index, R;, or apparent sound réduction index, R, pr
normalized sound level difference, D, ;, or standardized sound level difference,
D, 1 at the measuring frequency i, given to onédecimal place.
Calcylate the quantity, X,;, with sufficient accuracy and round the result to an integer (to|one decimal

digit

definlition and shall be identified in accordance with the-spectrum used, as follows:

—

- Ctr

NOTE
Nos. ]
with J

NOTH
frequ
63 HA
calcu

5

LA

5.1

The 4
with

for the expression of uncertainty)?). The resulting spectrum adaptation term is a

when calculated with spectrum No. 1 (A-weighted pink noise);
when calculated with spectrum No. 2 (Asweighted urban traffic noise).
1  The spectra of most of the usual prevailing indoor and outdoor noise sources lie in the ra

and 2; the spectrum adaptation termsCand C,, can therefore be used to characterize the soy
espect to many types of noise. Guidelines for the relevant spectrum adaptation terms are givg

ency range (including 50 Hz »+ 63 Hz + 80 Hz and/or 4 000 Hz + 5 000 Hz one-third-oc]
and/or 4 000 Hz octave bands). The relevant terms and spectra are given in Annex B. An e
ation of the single-number quantity and the adaptation terms is given in Annex C.

tatement of results

General

ppfepriate single-number quantity R, R, D, ,, or D, 1, and both adaptation terms s

2 Supplementary calculatiens of the spectrum adaptation terms can also be carried out for

h integer by

hge of spectra
nd insulation
nin AnnexA.

the enlarged

ave bands or
kample of the

hall be given

reference to this document. The single number rating for improvement of sound reduction index

by linings shall be done as given in Annex D.

5.2

Statement of performance of building elements

Calculate the single-number quantity from one-third-octave bands only. State the two spectrum
adaptation terms in parentheses after the single-number quantity, separated by a semicolon.

2) XXYZZ Z ... is rounded to XX if Y is less than 5 and to XX + 1 if Y is greater than or equal to
details, see ISO 80000-1[11, Software implementers should be aware that calculation of the spectrum adaptation
terms involves floating-point calculations that are never exact and may incur rounding errors. In some rare cases,
this can lead to a difference of +1 dB or -1 dB in the final result. In order to avoid rounding errors, it is strongly
recommended that the highest possible machine accuracy available be used for floating-point representation and
mathematical operations.
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EXAMPLE 1

R, (C;C, )=41(0;-5)dB

The uncertainty of the weighted single-number quantities may also be stated. In this case, the numbers shall be
given to one decimal place.

EXAMPLE 2

R =40,9dB+1.2dB

w

Spectrum ads

5.3 Statel

ptation terms do not have uncertainty values of their own.

ment of requirements and of performance of buildings

Requiremen{s shall be given with the single-number quantity according to 4.2 and 4.4 or be bas

the sum of t

EXAMPLE

\ L

R +C
W

tr 7

(e.g. for fagad

D +(

nT,w

(e.g. between

The acoustid
(see Annex A

For field me
the single-nj
bands. In ge
third-octavg

is value and the relevant spectrum adaptation term.

45dB

es) or

>54dB

dwellings).

performance of buildings shall be given in the relevant terms according to the requirer

).

asurements in accordance with ISO 16283-1 or ISO 16283-3, it shall be stated wh
hmber quantity is calculated from measuring results in one-third-octave bands or o
neral, there can be differénces between single-number quantities calculated from
or octave band measurements of about +1 dB.

bd on

nents

ether
ctave
one-

10
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Annex A
(informative)

Use of spectrum adaptation terms

The spectrum adaptation terms C and C,. were introduced into ISO 717-1:1996

-1:2020(E)

(which also

incorporated ISO 717-2:1982) to take into account different spectra of noise sources (such as pink noise and road

traffi
of the|
this s
quant
syste
Furth
the rg

A1l
The 4
d

wher]

NOTH

1S us¢

i

1S us¢

Gene
frequ

CTIOTSE) ard 0 aSSESS SOUNd IS Utation CUTves WitiT Very tow Vatues 1 a Singie frequency bana
rating obtained with the reference curve alone is limited for such cases.) The spectrum adap
bnse replaces the 8 dB rule used in ISO 717-1:1982. € and C,,. have not been included agoné s
ity, but have been included as separate numbers. This is to ensure continuity with the re

ermore, interlaboratory tests have shown that the reproducibility of the singlesnumber quar
ference curve is somewhat better.

Spectrum adaptation term, C

pectrum adaptation term C is defined in 4.5 as

=Xa1Xw

e

a1 Characterizes the difference between the A-weighted sound levels in the source 1
the receiving room, for pink noise (spectrum No.1) in the source room;

v is the relevant single-number. quantity based on the reference curve.
In several countries, when using pink noise as a sound source,

y1 =R, +C

d as R, (the soundreduction index) and
nT,A,1 :DnT,w +C

d as D/, (the standardized level difference).

Fally, \Cis approximately -1; however, when there is a dip in the sound insulation cury
efiey’band, C becomes less than -1. When comparing constructions, it can therefore be

(The validity
fation term in
ingle-number
ference curve

n and to avoid the danger of confusion of different single-number quantities of about the sanje magnitude.

tity based on

(A1)

oom and

(A.2)

(A.3)

re in a single
appropriate

to co

el 1 D 1
ISTUCT DOULIT [‘W dIiIa C.

In setting requirements, it can be appropriate to base these on the sum of X, and C, as stated in 5.3.

A.2
The s

Ce =

© ISO

Spectrum adaptation term, C,,

pectrum adaptation term C,, is defined in 4.5 as

X

A2 -X

w
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where

Xp, characterizes the difference between the A-weighted levels in the source room (or open air
in front of the facade) and in the receiving room, for road traffic noise (spectrum No. 2);

is the relevant single-number quantity based on the reference curve.

several countries, when using traffic noise as a source signal,

XW
NOTE In
Ry, =R,

is used insted

D

nT,A2 7

is used insted

Generally, fg
the term C,,
However, w}

Requiremen
indoor level
X, + Ci

A.3 Appli

In Table A.1,
Table A.1 m4
sound insuld
noise is knoy
adaptation t

Tabl

ts may be based on the sum of X, and C,, as stated in 5.3."An estimation of the A-wei

+C,

d of R, {, (the sound reduction index) and

DnT,w +Ctr

d of D, +, (the sound insulation).

r different makes of windows having the same basic construction, the numerical va
will be almost the same; in such cases it can be appropriate toluse R,, for rating purp
len comparing very different types of constructions, both Ry%nd C,,. should be consid

from the known A-weighted traffic noise level in front of the facade should be bas

cation of the spectrum adaption terms to additional types of noise

anumber of different noise sources is attached to the spectrum adaptation terms C ar
y be used as a guideline for the application of the spectrum adaptation terms to asses
ition with respect to these noisg¢ sources. If the A-weighted spectrum of a certain ty
vn, it can be compared with the data in Table 4 and Figure 3 and Figure 4 and the rel
erm may be chosen.

p A.1 — Relevant spectrum adaptation term for different types of noise source

(A.5)

(A.6)

ue of
oses.

bred.

rhted
bd on

dC.
s the
pe of
bvant

Type of noisesource Relevant spectrum adaptation term

Living

Railw3g
Hi

activities (talking) music, radio, TV)
Children playing

y trafficatmedium and high speed?

bhway foad traffic at >80 km/h?

c
(spectrum No. 1)

Factories emitting mainly medium- and high-frequen-

Jet aircraft, short distance

Cy noise

Factories emitting mainly low and medium frequen-

Urban road traffic
Railway traffic at low speeds?

Aircraft, propeller driven C
tr

. fr 1 .
Jet aircraft, large distance (spectrum No. 2)

Disco music

cy noise

a

In several European countries, calculation models for highway road traffic noise and railway noise exist, which define
octave band levels; these could be used for comparison with spectra Nos. 1 and 2

12

© IS0 2020 - All rights re

served


https://standardsiso.com/api/?name=aae818daa0b5ef20eac3e2de4eaff2ed

(informative)

Annex B

ISO 717-1:2020(E)

Terms and spectra for an enlarged frequency range

When measurements have been carried out for an enlarged frequency range, additional spectrum
adaptation terms may be calculated and stated for this frequency range. The frequency range shall be

stated as a subscript to C or C,.

EXAMPLE1  Csy_3150 Or C50_5000 OF C190-5000

EXAMPLE 2 Ci;50-3150 OF Ciy;,50-5000 OF Cir,100-5000

In th¢ statement of results, these additional adaptation terms may be given ds follows:

The qound spectra in one-third-octave bands and in octave bands for the enlarged frequen|
specified in Table B.1 and shown in Figure B.1 and Figure B.2-The spectra, like those in T|
weighted and the overall spectrum level is normalized to 0.dB:

NOT Because of the normalization to 0 dB, the absolute values for the enlarged frequency
to 5 (00 Hz and 100 Hz to 5 000 Hz for spectrum No.1 differ’by 1 dB from those given for the fre

100 Hz to 3 150 Hz in Table 4.

R, (C:C5C50-31505Cir,50-3150) = 41 (0; -5; -1; -4) dB

(B.1)

Cy range are
able 4, are A

ranges 50 Hz
quency range

Table B.1 — Sound level spectra to calculatéthe adaptation terms for enlarged freqyency range
Fréquency Sound levels, L,-y,-, dB
Hz Spectnum No.1 to calculate Spectrum No.2 to calculate
C50-3150 Cs0-5000 and C199-5000 Gy, for any frequpncy range
One-third Octave One-third Octave One-third Octave
octave octave octave
50 -40 -41 -25
63 -36 -31 -37 -32 -23 -18
80 -33 -34 -21
100 -29 -30 -20
125 -26 -21 =27 =22 -20 -14
160 =23 -24 -18
200 -21 -22 -16
250 -19 -14 =20 -15 -15 -10
315 -17 -18 -14
400 -15 -16 -13
500 -13 -8 -14 -9 -12 -7
630 -12 -13 -11
800 -11 -12 -9
1000 -10 -5 -11 -6 -8 -4
1250 -9 -10 -9
NOTE All levels are A weighted and the overall spectrum level is normalized to 0 dB.

© IS0 2020 - All rights reserved
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Table B.1 (continued)

spectrum No. 2 to calculate C,,

spectrum No. 1 to calculate C: 50 Hz to 5 000 Hz and 100 Hz to 5 000 Hz
spectrum No. 1 to calculate C: 50 Hz to 3 150 Hz

Frequency Sound levels, Li_]-, dB
Hz Spectrum No.1 to calculate Spectrum No.2 to calculate
Cs0-3150 Cs0-5000 and Cyp9-5000 Cy; for any frequency range
One-third Octave One-third Octave One-third Octave
octave octave octave
1600 -9 -10 -10
2000 -9 -4 -10 -5 -11 -6
2500 -9 -10 -13
3150 -9 -10 -15
4000 -10 -5 -16 11
5000 -10 -18
NOTE All lev¢ls are A weighted and the overall spectrum level is normalized to 0 dB.
ij
0
= | .
-10 / e~ Pl p—
//// /\
//7 2
A
P ™N
=20 A
L /
24
30 A
4
V4
v
-40 //
50 | [ [ [ [ [
63 125 250 500 1000 2000 4000
Key
f frequency, in Hz
L;: sound level at the frequency, i, for the spectrum, j, in dB

Figure B.1 — Sound level spectra to calculate the spectrum adaptation terms for measurements
using one-third octave bands
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ij
0
- /_ — —
- A2><
-10 7 N
-7
//
[
//
=7
20 s
/7
/ /
y
/

-30 /'

-40

50 [ [ [ [ [ [

63 125 250 500 1000 2000 4000 f
Key
f frequency, in Hz
L; sound level at the frequency, i, forjthe spectrum, j, in dB
___1 spectrum No. 1 to calculate €¢: 63 Hz to 4 000 Hz and 125 Hz to 4 000 Hz
__ .1 spectrum No. 1 to calculate C: 63 Hz to 2 000 Hz
| spectrum No. 2 to ealculate C,,.
Figure B.2 — Sound-level spectra to calculate the spectrum adaption terms for measurements
using octave bands
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Annex C
(informative)

Examples of the calculation of single-number quantities and
spectrum adaptation terms

Table C.1 and-Table C 2 show pynmplpc of the evaluation of the cinglp-nnmhpr guantities and spectrum

adaptation terms based on the results of the measurement of the sound reduction index of a bujlding
element in a|laboratory. The results may be stated as

R, (C;C.]=30(-2; -3) dB (C.1)

or

Ry (C;Cr4Cs0-50005Ctr,50-5000) = 30 (-2; -3; -2; -4) dB (C.2)

16 © IS0 2020 - All rights reserved
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Annex D
(normative)

1:2020(E)

Single-number rating for improvement of sound reduction index

by linings

D.1

All r¢
If req
octay

>

To ey
decin
stand
betw

procg
and A
level

NOTE
proce
norm

D.2
The 4

h.

.t 1S the sound reduction value without the lining and R, 1s the sound reduction wi

raluate the single-number rating, AR, from the one-third octave band AR values
hal place, the measured values of the sotind reduction improvement are used in conj

een the weighted sound reduction indices of the reference standard basic eleme
withgut lining yields the weighted improvement of sound reduction index, AR,,, of the lini

spectra in accordance-with Table 4 or Table B.1 (extended frequency range) shall be u

General

sults of R i1y Rwithout aNd AR shall be given as one-third octave band levels td pre d¢
uired, octave band values AR, in decibels, shall be calculated from the correspondi

e band values, AR, using Formula (D.1):
AR,

10[_
3

v

3

Ry =—101g| >

n=1

dB

R .and AR shall be given as frequency spectra jn-a‘table as follows:

withou
with aNd Ryithout @S one-third octave band level spéctra;

R as one-third octave and as octave band leyel'spectra.

ard reference curves for the standard basic elements by calculation (see Annex E). T

dure is used for the A-weighted improvement of sound reduction indices of the linin
(R *+ C;,). To calculate the-A-weighted sound reduction indices, with and without the |

To evaluate the-single-number rating, AR, from the one-third octave band AR valy
dure is used as~when evaluating the weighted improvement of impact sound insulation 4
hlized impactSbimd pressure levels L, according to ISO 717-2.

Quantities determined

pcimal place.
ng one-third

(D.1)

th the lining.

riven to one

!

nction with
e difference
nt with and
ng. A similar
g AR, + ()
ining, sound
sed.

es, the same
\L,, from the

ingle-number ratings determined in accordance with this subclause are as given belo

W.

— The weighted sound reduction improvement index, AR,,. The single-number rating calculated from
the sound reduction improvement index, AR. An additional index indicates the standard basic
element used: “heavy” for the heavyweight wall or floor and “light” for the lightweight wall in

a

The direct difference of the weighted sound reduction indices, AR

ccordance with ISO 10140-5:2010, Annex B. For example, AR

w,heavy"

w,direct’

in decibels: the difference

of the weighted sound reduction indices of the basic element with and without lining under the
particular conditions of the measurement (without generalization by means of a reference curve for

th

A

© ISO

e sound reduction of the basic element) as given by Formula (D.2):

Rw,direct = RW,With - Rw,without

2020 - All rights reserved
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D.3 Rating procedures

Take the one-third octave band sound reduction improvement index AR values, as measured. Add them
to the reference values of the sound insulation index, R,¢¢ yithouw Of the matching standard basic element
as given in Annex E.

Rref,with = Rref,without +AR (D-3)

Determine the weighted sound reduction indices Ry, efwith and Ry, refwithout and the corresponding
spectrum adaptation terms. The weighted improvement of sound reduction index is then given by
Formula (D.4):

AR, =R, (D.4)

I refwith — Rw,ref,without

The A-weighted improvement of sound reduction indices A(R,, + C), respectively, A(R,, + C,), are
calculated i) an equivalent way.

An additiongl index indicates the reference basic element used: “heavy” for thethéavyweight wall and
floor and “light” for the lightweight wall in accordance with Annex E. For example, A(R,, + C)peayy-

If basic elempnts besides the standard basic elements are used, the singleznumber ratings follow difectly
from the single-number ratings for that basic element with and without the tested acoustical lining.

20 © IS0 2020 - All rights reserved
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Annex E
(normative)

Standard basic elements for measuring the improvement of

airborne sound insulation by linings

E.1

The (
of lin
stand
weig]
this

NOTE
index

actual basic element are used to evaluate the improvement by a lining:

E.2

This
(350
in th
shall
1 60(

For tl

EXAM
175

Standard basic elements

onstructions described in this annex can be used as standard basic elements for thg
ings. This annex also gives the standardized values of the sound reduction‘indicg

ited sound reduction indices, R,, and spectrum adaptation terms, C ahd C,,, in acc
ocument.

Figures E.1, E.2 and E.3 as well as Table E.1 give typical smoothed values for the sou
of these basic elements used in the determination of the single-number rating; the measured

Standard wall with low critical frequency(*heavy wall”)

e application
s, R, for the

ard basic elements. These are given in figures and in a table, together with the C(()Jrresponding

rdance with

nd reduction
values of the

s constructed of masonry, homogeneous concréte or concrete blocks with a surface

kg/m3. If the wall is not airtight, it shall be plastered on the side facing the lining.

ne reference curve of this wall, see;Figure E.1 and Table E.1.

PLE Calcium silicate blocks, with density 1 700 kg/m3 < p < 1 800 kg/m3. Thickness
m. 10 mm gypsum plaster gn'one side of the wall.

ensity, p,, of

+ 50) kg/m?2. The material and thickness shallbe chosen such that the critical frequercy is located
b 125 Hz octave band. This may be calculated or measured. No cavities are allowdd and there
be no thickness resonances below 3 150 Hz. The density of the blocks or bricks shall be at least

bf the blocks:

© ISO
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