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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, ISO 140-4, and ISO 140-5. The purpose of this part of ISO 717 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 2013 - All rights reserved v
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Acoustics — Rating of sound insulation in buildings and of
building elements —

Part 1:
Airborne sound insulation
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cope
part of ISO 717:

efines single-number quantities for airborne sound insulation in buildings:and of build
uch 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;

ives rules for determining these quantities from the results of measurements carrie

ingle-number quantities in accordance with this partof ISO 717 are intended for rat
] insulation and for simplifying the formulationof-acoustical requirements in buildi
ional single-number evaluation in steps of 0,4, dB is indicated for the expression off
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.octave bands.

iboratory measurements made in‘accordance with ISO 10140, single-number quantiti

calcullated using one-third-octave bands only.

Ther

hting of results of measuremeiits carried out over an enlarged frequency range is dealt wit

2

ormative references

hird-octave or octave bands in accordance with ISO 10140-2, ISO 140-4, and ISO 14.0-5%.

ing elements

uch as noise

1 out in one-

ing airborne
hg codes. An
uncertainty
b1 quantities
n results of

es should be

hin Annex B.

The following docuiments, in whole or in part, are normatively referenced in this docu
indispensable fofts application. For dated references, only the edition cited applies.
referpnces, thelatest edition of the referenced document (including any amendments) appljes.

ent and are
or undated

ISO 140-411998, Acoustics — Measurement of sound insulation in buildings and of building| elements —
Part 4:/Field measurements of airborne sound insulation between rooms

ISO 140-5:1998, Acoustics — Measurement of sound insulation in buildings and of building elements —
Part 5: Field measurements of airborne sound insulation of facade elements and facades

1SO 10140-2:2010, Acoustics — Laboratory measurement of sound insulation of building elements — Part 2:
Measurement of airborne sound insulation

[SO 10848-2:2006, Acoustics — Laboratory measurement of the flanking transmission of airborne and
impact sound between adjoining rooms — Part 2: Application to light elements when the junction has a
small influence

3 Terms and definitions

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

© IS0 2013 - All rights reserved
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3.1

single-number quantity for airborne sound insulation rating
value, in decibels, of the reference curve at 500 Hz after shifting it in accordance with the method
specified in this part of ISO 717

Note 1 to ent

ry: Terms and symbols for the single-number quantity used depend on the type of measurement.

Examples are listed in Table 1 for airborne sound insulation properties of building elements and in Table 2 for
airborne sound insulation in buildings. In general, new single-number quantities are derived in a similar way.

3.2

spectrum a
value, in dec
of particulaf

Note 1 toentr

Note 2 to ent]

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

: Two sound spectraare defined (in one-third-octave bands and in octave bands) in this partof IS0 717.

y: Annex A gives information on the purpose of introducing these two spectrum/adaptation terms.

Table 1 — Sjingle-number quantities of airborne sound insulation propertiesof building elements
Perived from one-third-octave band values
Defined in
Single-number quantity Term and symbol
Weighted soynd reduction index, Ry Sound reduction index, R 150/10140-2:2010 Formula|(2)
Weighted normalized flanking level dif- |Normalized flanking level

ference, Dyt

! difference, Dy ¢ ISO 10848-2:2006 Formula((1)

Weighted ele|
ference, Dy,

ment-normalized level dif- Element-normalized level

difference, Dy, ISO 10140-2:2010 Formula|(5)

Table 2 — Single-number quantities of airborne sound insulation in buildings
Derjved from one-third-octave or octave band values
Defined in
Singleé-number quantity Térm and symbol
Weighted apparent sound reduction

Apparent sound reduction index, 1SO 140-4:1998 Formula (§)

index, R;N R’

Weighted apparent sound reduction Apparent sound reduction index,

index, Rygo f Ryso [SO 140-5:1998 Formula ()

Weighted apparent sound Feduction Apparent sound reduction index,

index, Ry g Ry ISO 140-5:1998 Formula (4)

g/elghted nofmaljzed level difference, Normalized level difference, D, |ISO 140-4:1998 Formula (3)
n,w

Weighted standardized level differ- Standardized level difference, 1SO 140-4:1998 Formula (4)

ence, Dprw Dar

Weighted standardized level differ- Standardized level difference, 1SO 140-5:1998 Formula (7)

ence, Dls,Zm,nT,w or Dtr,Zm,nT,w Dls,Zm,nT or Dtr,Zm,nT

4 Procedure for evaluating single-number quantities

4.1 General

The values obtained in accordance with ISO 10140-2, ISO 140-4, and ISO 140-5 are compared with
reference values (see 4.2) at the frequencies of measurement within the range 100 Hz to 3 150 Hz for
one-third-octave bands and 125 Hz to 2 000 Hz for octave bands.

© ISO 2013 - All rights reserved
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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.

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 | Octave bands
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
2.500 56
3150 56
4.3 |[Sound spectra
The set of sound spectrain one-third-octave bands and octave bands to calculate the spectruin adaptation
termp shall be as,given in Table 4 and shown in Figure 3 and Figure 4. The spectra are A-weighted and
the oyerall spéctrum level is normalized to 0 dB.
4.4 |Method of comparison

To evaluate the results of a measurement made in accordance with ISO 1014.0-2,1S0 140-4, and ISO 140-5
in one-third-octave bands (or octave bands), the measurement data shall be given to one decimal place.!
Shifttherelevantreference curve inincrements of 1 dB (0,1 dB for the expression of uncertainty) towards
the measured curve until 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) The different parts of ISO 140 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 shall 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.[1]

© IS0 2013 - All rights reserved 3
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Figyre 1 — Curve of reference values for airborne sound, one-third-octave bands
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Figure 2 — Curve of reference values for airborne sound, octave bands
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Table 4 — Sound level spectra to calculate the adaptation terms

Frequency Sound levels, L;
dB
Hz Spectrum No. 1 to calculate C Spectrum No. 2 to calculate Ci
One-third octave Octave One-third octave Octave
100 -29 -20
125 -26 -21 =20 -14
160 -23 -18
200 -21 -16
250 =19 =17 =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
1600 -9 ~-10
2000 -9 -4 -11 -6
2500 -9 -13
3150 -9 -15

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

© IS0 2013 - All rights reserved 5
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shifting it fraccordance with this procedure, is Rw, R, , Dnw Or DnTw, etc. (see Table 1

ulate C

ulate Cir

pure 4 — Sound level spectra to calculate the spectrum adaptation terms for ocave band
measurements

hfavourable deviatioh at a particular frequency occurs when the result of measurements is less
the reference valueZOnly the unfavourable deviations shall be taken into account.

re at 500 Hz,
hnd Table 2).

use reférence values in octave bands for comparison with results of measurements in ¢

ctave bands
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4.5 Calculation of spectrum adaptation terms

The spectrum adaptation terms, Cj, in decibels, shall be calculated with the sound spectra given in 4.3

from the foll

owing equation:

M

where
j is the subscript for the sound spectra Nos. 1 and 2;
Xw ipthesimgte-mumberquantity catcutatedaccording to a4 fromr R, RS Dy or DT vatues;
Xaj is calculated from
i (Lj—X;)/10
Xaj=-101g> 10 dB
in whicH

i

Calculate th
spectrum ad
spectrum us

C, when
Ctl"; Whe
NOTE 1 TH

Nos. 1 and 2; 1
with respect

is the subscript for the one-third-octave bands 100 Hz ta’3*150 Hz or the octave
bands 125 Hz to 2 000 Hz,

are the levels as given in 4.3 at the frequency i for the spectrum j,

sound level difference, Dy, ;, or standardized sound level difference, Dy, at the
measuring frequency i, given to one.decimal place.

laptation term is an integer by definition and shall be identified in accordance wit
ed, as follows:

calculated with spectrum N6:1°(A-weighted pink noise);
h calculated with spectrtm’No. 2 (A-weighted urban traffic noise).
e spectra of most of the-usual prevailing indoor and outdoor noise sources lie in the range of sy

he spectrum adaptation terms C and Cr may therefore be used to characterize the sound insuy|
o many types of hoise. Guidelines for the relevant spectrum adaptation terms are given in An]

NOTEZ2 S

plementaryscalculations of the spectrum adaptation terms may also be carried out for the enl

frequency ramge (including 50 Hz + 63 Hz + 80 Hz and/or 4 000 Hz + 5 000 Hz one-third-octave bands or
and/or 4 000 Hz octave bands). The relevant terms and spectra are given in Annex B. An example of the calcu
of the single-pumber quantity and the adaptation terms is given in Annex C.

2)

the sound reduction index, R;, or apparent sound reduction index, R;, or normalized

e quantity, Xa;, with sufficient accuracy'and round the result to an integer.?) The resylting

h the

ectra
lation
hex A.

arged
63 Hz
lation

5 Statement of results

5.1 General

The appropriate single-number quantity Rw, R, , Dnw or Dy7w and both adaptation terms shall be given
with reference to this part of ISO 717.

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 5. For further
details, see ISO 80000-1.[1] 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

8

operations.

© ISO 2013 - All rights reserved
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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.

EXAMPLE

Ry (C;Cy)=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

Spectrum adaptation terms do not have uncertainty values of their own.

5.3

Requlirements shall be given with the single-number quantity accevding to 4.2 and 4.4 or be
sum ¢f this value and the relevant spectrum adaptation term.

EXAMPLE

(eg

(e.g.

The gcoustic performance of buildings shall be given in the relevant terms according to ther
(see Annex A).

For

num
general, there can be)differences between single-number quantities calculated from one-
or ocfave band measurements of about +1 dB.

. for facades) or

R, =40,9dB+0,8 dB

Statement of requirements and of performance of buildings

=

v +Cpp 245 dB

Dt w +C>54dB

etween dwellings).

field measurementsdn;accordance with ISO 140-4 or ISO 14.0-5, it shall be stated whethg¢
er quantity is calculated from measuring results in one-third-octave bands or octa

based on the

bquirements

er the single-
ve bands. In
third-octave

© IS0 2013 - All rights reserved
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Annex A
(informative)

Use of spectrum adaptation terms

NOTE The spectrum adaptation terms Cand Cr were introduced into [SO 717-1:1996 (which also incorporated
[SO 717-3:1982) to take into account dlfferent spectra of noise sources (such as plnk n01se and road trafflc noise)
and to assess ' ¢ ¢ 2 Fating
obtained with the reference curve alone is limited for such cases) The spectrum adaptatlon term in this|sense
replaces the 8 dB rule used in ISO 717-1:1982. C and Ci; have not been included as one single-number qudntity,
but have beer] included as separate numbers. This is to ensure continuity with the reference curve system and to
avoid the danger of confusion of different single-number quantities of about the same magnitude."Furtherjmore,
interlaboratofy tests have shown that the reproducibility of the single-number quantity based\on the refgrence
curve is somgwhat better.

A.1 Spectrum adaptation term, C
The spectrum adaptation term C is defined in 4.5 as

C=Xp11Xw (A.1)

where

Xa,1 characterizes the difference between the A-weighted sound levels in the source room and
the receiving room, for pink noise (spectrum\No.1) in the source room;

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

NOTE Injseveral countries, when using pink noise as a sound source,

RA1=RW-+C (AZ)

is used as Rp [the sound reductionindex) and

DnT,A,l E S Dl’lT,W +C (A3)

is used as Dy a (the standardized level difference).

Generally, Clis-approximately —1; however, when there is a dip in the sound insulation curve in a dingle
frequency band; C becomes less than 1. When comparing constructions, it can therefore be appropriate

to consider both Ry, and C.

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

10 © IS0 2013 - All rights reserved
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A.2 Spectrum adaptation term, Cy,
The spectrum adaptation term Cy, is defined in 4.5 as

Cor=Xp2-Xw (A.4)

where

Xa,2 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);

Aw Isthe relevant singlie-numper qudantity based on the rererence curve.

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

RA,Z =R, + Ctr

is useld instead of Ra tr (the sound reduction index) and

Dnt,A2=DnTw *+Ctr (A.5)

is useld instead of Dyt A tr (the sound insulation).

Generally, for different makes of windows having the same basic construction, the numerical value of
the t¢rm Ci will be almost the same; in such cases it may be appropriate to use Ry, for ratihg purposes.
Howg¢ver, when comparing very different types of constructions, both Ry, and Ci; should be|considered.

Requjirements may be based on the sum of X, and Ci as stated in 5.2. An estimation of th¢ A-weighted
indoqr level from the known A-weighted trafficnoise level in front of the facade should be basgd on X,y + Cy-

A.3 | Application of the spectrum adaption terms to additional types of npise

In Taple A.1, a number of differentoise sources is attached to the spectrum adaptation terms € and C;.
Tabld A.1 may be used as a guideline for the application of the spectrum adaptation terms fo assess the
soundl insulation with respect’to these noise sources. If the A-weighted spectrum of a certain type of
noise is known, it can be-cempared with the data in Table 4 and Figure 3 and Figure 4 and|the relevant
adaptation term maybe-chosen.

Table A.1 = Relevant spectrum adaptation term for different types of noise squrce

Type of noise source Relevant spectrum|adaptation
term
Livinlg dctivities (talking, music, radio, TV)
Children playing
Railway traffic at medium and high speeda C
Highway road traffic at >80 km/ha (spectrum No. 1)
Jet aircraft, short distance
Factories emitting mainly medium- and high-frequency noise
Urban road traffic
Railway traffic at low speedsa
Aircraft, propeller driven Cir
Jet aircraft, large distance (spectrum No. 2)
Disco music
Factories emitting mainly low and medium frequency 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.

© IS0 2013 - All rights reserved 11


https://standardsiso.com/api/?name=f6b6840f7ba7568fc3f40a525222a940

ISO 717-1:2013(E)
Annex B
(informative)

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 has to be
stated as a spbscriptto Cor Cir.

EXAMPLE 1 | C50-3150 or C50-5000 or C100-5000
EXAMPLE 2 | Cir,50-3150 OF Ctr,50-5000 OF Ctr,100-5000
In the statement of results, these additional adaptation terms may be given as follows:

Rw(C;Ctr|C50-3150;Ctr,50-3150) = 41 (0; =5; -1; -4) dB
(B.1)

The sound spectra in one-third-octave bands and in octave bands for-the enlarged frequency range are
specified in [Table B.1 and shown in Figure B.1 and Figure B.2. The.spectra, like those in Table 4, pre A
weighted and the overall spectrum level is normalized to 0 dB.

NOTE Because of the normalization to 0 dB, the absolute valué€s for the enlarged frequency ranges 50{Hz to
5000 Hzand [L00 Hz to 5 000 Hz for spectrum No.1 differ by 1 dBfrom those given for the frequency range 100 Hz
to 3 150 Hz irf Table 4.

Table B.1 — Sound level spectra to calculate theé.adaptation terms for enlarged frequency range

Frequency Sound levels, L, dB
Hz Spectrum No.1 to calculate Spectrum No.2 to calculate
(50-3150 C50-5000 and €100-5000 Cur forany frequency 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 Alllevels are A weighted and the overall spectrum level is normalized to 0 dB.

12 © IS0 2013 - All rights reserved
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Table B.1 (continued)

ISO 717-1:2013(E)

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
spectrum No. 2 to calculate Cyr

Frequency Sound levels, L, dB
Hz Spectrum No.1 to calculate Spectrum No.2 to calculate
(50-3150 Cs50-5000 and €100-5000 Cur forany 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
B 150 -10 -15
1000 -9 -10 -5 -16 -11
b 000 -10 -18
NOTE Alllevels are A weighted and the overall spectrum level is normalized to 0 dB.
LiJ/dB
0
-10 —-n_ ST ==
/ /a:"'
/:—"" \
~°
y/a
) h
-20 P
7
/ /
41
-30 /e
I"
4
4
-40 G-
50 [ 1 [ 1 [ 1 [ 1 [ 1 [ 1
63 125 250 500 1000 2000 4000
fIHz
Key
Lij seundlevelatthefrequencyifor-the spectrum
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Figure B.1 — Sound level spectra to calculate the spectrum adaptation terms for measurements
using one-third octave bands
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Figure B.2|— Sound level spectna to calculate the spectrum adaption terms for measurements
using octave bands
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