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Introduction

and in buildings have been
ISO 140-5, ISO 140-9 and ISO 140-10. The purpose of this'part of ISO 717
is to standardize a method whereby the frequency-dependgent values of
airborne sound insulation can be converted into assingle numibper character-
izing the acoustical performance.
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Acoustics — Rating of sound insulation in buildings

and of building elements —

Part 1:
Airborne sound insulation

1 Scop¢

W

This part of ISO 717

a) definey single-number quantities for airborne
sound| insulation in buildings and of building el-
ements such as walls, floors, doors and windows;

b) takes |nto consideration the different sound level
spectra of various noise sources such as noise
sourcgs inside a building and traffic outside a
building; and

c) gives rules for determining these quantities-from
the repults of measurements carried out in one-
third-octave or octave bands in accerdance with
ISO 140-3, ISO 140-4, ISO 140-5,-ISO 140-9 and
1ISO 140-10.

The singlefnumber quantities jn‘accordance with this
part of ISQ 717 are intended\for rating the airborne
sound insylation and for simplifying the formulation of
acoustical [requirements /in” building codes. The re-
quired nurperical values of the single-number quan-
tities are gpecified according to varying needs. The
single-nunber, quantities are based on results of
measurementsin one-third-octave bands or octave
bands.

2 Normative references

The following) standards contain provi
through reference in this text, constitute

s5ions  which,
provisions of

this partyof 1SO 717. At the time of puplication, the
editions indicated were valid. All standards are subject
torevision, and parties to agreements based on this

part of ISO 717 are encouraged to in
possibility of applying the most recent e
standards indicated below. Members of

estigate the
Hitions of the
EC and ISO

maintain registers of currently valid Interrjational Stan-

dards.

ISO 140-3:1995, Acoustics — Measurement of sound

insulation in buildings and of building

elements —

Part 3: Laboratory measurements of aifborne sound

insulation of building elements.

ISO 140-4:—1), Acoustics — Measurement of sound

insulation in buildings and of building
Part 4: Field measurements of airborne
lation between rooms.

ISO 140-5:—2), Acoustics — Measurem|
insulation in buildings and of building

elements —
sound insu-

ent of sound
elements —

For laboratory measurements made in accordance
with 1SO 140-3, 1SO 140-9 and ISO 140-10, single-
number quantities should be calculated using one-
third-octave bands only.

The rating of results of measurements carried out over
an enlarged frequency range is dealt with in annex B.

1) To be published. (Revision of ISO 140-4:1978)
2) To be published. (Revision of ISO 140-5:1978)

Part 5: Field measurements of airborne
lation of fagcade elements and fagades.

sound insu-

ISO 140-9:1985, Acoustics — Measurement of sound
insulation in buildings and of building elements —
Part 9: Laboratory measurement of room-to-room air-
borne sound insulation of a suspended ceiling with a
plenum above it.
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ISO 140-10:1991, Acoustics — Measurement of
sound insulation in buildings and of building el-
ements — Part 10: Laboratory measurement of air-
borne sound insulation of small building elements.

3 Definitions

For the purposes of this part of ISO 717, the following
definitions apply.

© SO

building elements and in table 2 for airborne sound insu-
lation in buildings. In general, new single-number quantities
are derived in a similar way.

3.2 spectrum adaptation term: Value, in decibels,
to be added to the single-number rating (e.g. Ry,) to
take account of the characteristics of particular sound
spectra.

3.1 Single-miw.uamny_to.r_ai:b.omunund
insulation ratjng: 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 Termg and symbols for the single-number quan-
tity used deperjd on the type of measurement. They are
listed in table 1|for airborne sound insulation properties of

NOTES

2 Two sound spectra are defined (in\ 6ne-third-octave
bands and in octave bands) in this partrof ISO 717.

3 Annex A gives information opthe purpose of ihtroducing
these two spectrum adaptation.terms.

Table 1 4 Single-number quantities of airborne sound insulation properties of building elements

Single-number quantity

Derived from one-third-octave band values
Term and symbol

Defined in

Weighted sound reduction index, R,

Sound reduction index, R

I1ISO 140-3:1995 equation (4

~

Weighted suspgnded-ceiling normalized

Suspended-ceiling normalized level dif-

ISO 140-9:1985 equation (3

~

level ditference,(D,, ., ference, D, .
Weighted elemgnt-normalized level dif-
ference, D, ., Dy,

Element-normalized level difference,

1SO 140-10:1991 equation (1

~

Table 2 — Single-number quantities of airborne sound insulation in buildings

Derived from one-third-octave or octave-band values Defined in

Single-number quantity Term and symbol
Weighted appargnt sound reduction Apparent sound reduction index, R’ ISO 140-4:— equation (§)
index, R,
Weighted appargnt sound-réduction Apparent sound reduction index, R’,c. ISO 140-5:— equation (3)
index, R'450’W
Weighted appargnt’sound reduction Apparent sound reduction index, Ris ISO 140-5:— equation (4)
index, Rysw
Weighted normalized level difference, Normalized level difference, D, 1ISO 140-4:— equation (3)
D n,w
Weighted standardized level difference, | Standardized level difference, D,y ISO 140-4:— equation (4)
DnT,w
Weighted standardized level difference, | Standardized level difference, ISO 140-5:— equation (7)
Dls,2m,nT,w or Dtr,2m,nT,w DIs,2m,nT or Dtr,zm,nT
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4 Procedure for evaluating single- and if measured data are available) a wider frequency
number quantities range between 50 Hz and 5 000 Hz.
4.1 General

4.2 Reference values
The values obtained in accordance with 1SO 140-3,

ISO 140-4, ISO 140-5, ISO 140-9 and ISO 140-10 are
compared with reference values (see 4.2) at the fre-
quencies 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.

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

The comparison shall be carried out as specified in 4.4 4.3 Sound spectra
Furthermofe, two spectrum adaptation terms shall be The set of sound spectra in one:third-pctave bands
calculated| (see 4.5) based on two typical spectra and octave bands to calculate the sppctrum adap-
within the|frequency range as quoted above. These tation terms shall be as giveh in table 4 jand shown in
two termg may optionally be supplemented by ad- figures 3 and 4. The spectra are A-weighted and the
ditional spectrum adaptation terms covering (if need overall spectrum level is,;normalized to 0 dB.
be
o
©
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Figure 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

Table 3 — Reference.values for airborne sound

©|SO

Krequency 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
866 54
1 000 55 55
1250 56
1 600 56
2000 56 56
2500 56
3150 56
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Figure 3 — Sound level spectra to calculate the spectrum adaptation terms for one-thirdtoctave
band measurements
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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 C,
One-third octave Octave One-third octave Octave

100 -29 -20
125 -26 -20 -14
160 -23 -18
200 -21 -16
250 -19 -15 -10
315 =17 —14
440 -15 -13
540 -13 -12 -7
630 -12 -1
800 -1 -9

1090 -10 -8 -4

1250 -9 -9

i 600 -9 10

2000 -9 <11 -6

2500 -9 -13

3150 -9 -15

NOTE — All |evels are A-weighted and the overall spectrum level is normalized to 0 dB.

4.4 Meth

To evaluate
cordance

bd of comparison

the results of a measurement made in ac-
vith  1SO 140-3, 1SO 140-4, 1SO 140-5;

ISO 140-9 and ISO 140-10 in one-third-octave bands

(or octave
reference ¢
ured curve
as large a
(measurem
10,0 dB (m¢

An unfavoJ
occurs whe|
the referend
shall be tak

The value,
500 Hz, aft

bands), given to 0,1 dB, shift the relévant
urve in steps of 1 dB towards the meas-
Lintil the sum of unfavourable deviations is
5 possible but not more .than 32,0 dB
ent  in 16 one-third-octave bands) or
asurement in 5 octave-bands).

rable deviation at.a”particular frequency
h the result of Medsurements is less than
e value. Only/the unfavourable deviations
bn into acequnt.

in .decibels, of the reference curve at
br-shifting it in accordance with this pro-

cedure, is R

R’

CI = XA] - XW
where

Jj is the index for the sound spectrd Nos. 1 and

2;

Xy, is the single-number quantity cglculated ac-
cording to 4.4 from R, R’, D,, or D{ values;

X s calculated from
X\
Xpi= -10|9210(L'-' X)10 g
where

i is the index for the onefthird-octave
bands 100 Hz to 3 150 Hz or the octave
bands 125 Hz to 2 000 Hz;

and 2).

1 =aa~3~

IA) or-D ate
W W TRw of PnTw oror

Only use reference values in octave bands for com-
parison with results of measurements in octave bands

in the field.

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 following equation:

L. are the levels as given in 4.3 at the fre-
quency i for the spectrum j;

is the sound reduction index R;, or ap-
parent sound reduction index R’; or
normalized sound level difference Dy,
or standardized sound level difference
Dnr;, at the measuring frequency i given
to the nearest 0,1 dB.
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Calculate the spectrum adaptation term according to
0,1 dB and rounded to an integer3). it shail be identi-
fied according to the spectrum used, as follows:
C when calculated with spectrum No.1 (A-
weighted pink noise);
Cy Wwhen calculated with spectrum No.2 (A-
weighted urban traffic noise).
NOTES

A L o S a £ a) R DR -1 U BUR | |
4 1ne spectra O oSt Of tne usuai prevaiing imnaoor ana

terms in parentheses after the single-nt

=

separated by a semicoion.
EXAMPLE
Ry (C; Cy) =41 (0; - 5) dB

5.2 Statement of requirements and of
performance of buildings

Reauirements shail be qiven with the singie-number

outdoor noise fsources lie in the range of spectra Nos.1 and
2; the spectrum adaptation terms C and Ciy may therefore
be used to characterize the sound insulation with respect to
many types of noise. Guidelines for the relevant spectrum

adantation tarmtne ara aivan in annav A
adapailn Ierms are given in annex A.

5 Supplemertary calculations of the spectrum adaptation
terms may algo be carried out for the enlarged frequency
range (including 50 Hz + 63 Hz + 80 Hz and/or 4 000 Hz +
5 000 Hz one+hird-octave bands or 63 Hz and/or 4 000 Hz
octave bands). The relevant terms and spectra are given in
annex B. An |example of the calculation of the single-
number quaniity and the adaptation terms is given in an-
nex C.

5 Statement of results

The approprfate single-number quantity Ry, R'w, Dn w,
or Dnrw and both adaptation terms shall be given with
reference to this part of ISO 717.

5.1 Statement of performance of building
elements

Calculate the single-number quantity.from one-third-
octave bandps only. State the twa_spéctrum adaptation

quantity according to 4.2 and 4.4 or be ballsed on the
sum of this value and the relevant spectrum adap-
tation term.

EXAMPLES

R'w + Cy, = 45 dB (e.g-for fagades)
or
Dnrwi. C = 54 dB (e.g. between dwellings)

Thecacoustic performance of buildings shgll be given
in\the relevant terms according to the refuirements
(see annex A).

For field measurements in accordance withl ISO 140-4
or ISO 140-5, it shall be stated whether |the single-
number quantity is calculated from measufing results
in one-third-octave bands or octave bands.|In general,
there may be differences between single-number
quantities calculated from one-third-octave{ or octave-
band measurements of about + 1 dB.

3) +xy,5is rounded to xy + 1 and -xy,5 is rounded to —xy. For further details see 1ISO 31-0:1992, Quantities and units — Part 0:

General principles.
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Annex A
(informative)

Use of spectrum adaptation terms

NOTE 6 The spectrum adaptation terms C and Ci have
been introduced in this second edition of ISO 717-1 (which
now include = i

different spegtra of noise sources (such as pink noise and
road traffic noise) and to assess sound insulation curves
with very low values in a single frequency band. (The val-
idity of the rafing obtained with the reference curve alone is
limited for sych cases.) The spectrum adaptation term in

this sense re
ISO717-1.C
number quan
bers. This is
system and

single-numbe
Furthermore,
producibility
erence curve

A.1 Sped

The spectru
C=Xp,

where

XA 1

Xw

NOTE7 In

laces the 8 dB rule used in the first edition of
and Cyr have not been included as one single-
tity but have been included as separate num-
to ensure continuity with the reference curve
o avoid the danger of confusion of different
r quantities of about the same magnitude.
interlaboratory tests have shown that the re-
f the single-number quantity based on the ref-
is somewhat better.

ctrum adaptation term C

m adaptation term C is defined in 4.5 as

— XW

haracterizes the difference_between the
\-weighted sound leyels—in the source

loom and the receiving room, for pink

oise (spectrum No.1)in the source room;

5 the relevant” single-number quantity
pbased on the reference curve.

everali countries, when using pink noise as a

sound source

’

frequency band, C will become < - 1. When comparing
constructions, it may therefore be appropriate to con-

w

In setting requirements, it may be approprate to base
these on the sum of X,, and C, as stated in|5.2.

A.2 Spectrum adaptation term C,
The spectrum adaptation term Cy, is defined in 4.5 as
Cir = XA 2=%w

where

Xa2 characterizes the difference between the
A-weighted levels in the sourge room (or
open air in front of the fagade] and in the

receiving room, for road tfaffic noise
(spectrum No.2);
Xw is the relevant single-numbgr quantity

based on the reference curve.

NOTE 8 In several countries, when using traflic noise as a
source signal,

Rpo=Ry+ Cy
is used instead of Rp i (the sound reduction index) and

DnT,A,z = DnT,w + Cyr
is used instead of Dy 1 (the sound insulation).

Generally, for different makes of window| having the
same basic construction, the numerical value of the

RA,I =RW+C

is used as R, (the sound reduction index) and

DnT,A,1 = DnT,w +C

is used as D74 (the standardized level difference).

Generally, C is approximately — 1, however, when
there is a dip in the sound insulation curve in a single

term-Cirwil-be-almostthe-same—in-sueh-—¢
torm-Cirw ;

ases it may

be appropriate to use R, for rating purposes. How-
ever, when comparing very different types of con-
structions, both Ry, and Cy, should be considered.

Requirements may be based on the sum of X,, and Cy,
as stated in 5.2. An estimation of the A-weighted in-
door level from the known A-weighted traffic noise
level in front of the fagade should be based on
Xw + Cy-
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A.3 Application of the spectrum
adaptation terms to additional types
of noise

In table 1, a number of different noise sources is at-
tached to the spectrum adaptation terms C and Cy.

©[SO

This may be used as guidelines for the application of
the spectrum adaptation terms to assess the sound
insulation with respect to these noise sources. If the A-
weighted spectrum of a certain type of noise is known,
it can be compared with the data in table 4 and figures

3 and 4 and the relevant adaptation term may be
chosen.

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

Type of noise source

= ———
Relevant spectrum adaptaticln term

Living activitles (talking, music, radio, tv)

Children playing

Railway traffjc at medium and high speed?

Highway roafd traffic > 80 km/h")

Jet aircraft, ghort distance

Factories enpitting mainly medium and high frequency noise

C
(spectrum No. 1)

Urban road {raffic

Railway traffic at low speeds?)
Aircraft, propeller driven

Jet aircraft, large distance
Disco musi

Factories erpitting mainly low and medium frequency noise

Cur
(spectrum No. 2)

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

10
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Annex B
(informative)

Terms and spectra for an enlarged frequency range

When measurements have been carried out for an
enlarged frequency range, additional spectrum adap-

Rw(C;Cyr;C50-3150:Cir,50-3150) = 41 (0; -5; —1; —4) dB

tation termg-may-be—catcutated—and-stated-forthisfre- The sound spectra in one-third-octave-bands and in
quency range. The frequency range has to be stated octave bands for the enlarged frequehdy range are
in the index|of C or Cy. specified in table B.1 and shown,in)figyres B.1 and
B.2. The spectra, like those in table 4, arg A-weighted
EXAMPLES and the overall spectrum levelis'normalizdd to 0 dB.
Cs0-315p OF C50-5000 OF C100-5000 NOTE 9 Because of the-normalization to § dB, the ab-
Ctr,so-a 50 O Cyr 50-5000 OF Cir,100-5000 solute values for the enlarged frequency rarjges 50 Hz to
5000 Hz and 100 Hz ‘to-5 000 Hz for spectrym No.1 differ
In the statement of results, these additional adaptation by 1 dB from those given for the frequency rapge 100 Hz to
terms may be given as follows: 3 150 Hz in table’4.
Table B.1 — Sound level spectra to calculate the adaptation terms for enlarged frequency fange
Frequenl:y Sound levels, L;, dB
Hz Spectrum No.1 to calculate Spectrum No.2 to|calculate C;,
for any frequency range
Cs0-3150 €50-5000 and C100-5000
One-third octave Octave One=third octave Octave One-third 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 -7 -18 -14
400 ~15 -16 -13
500 -13 -8 -14 -9 -12 -7
630 -12 -13 -11
800 11 12 (o]
1000 -10 -5 -1 -6 -8 -4
1250 -9 -10 -9
1600 -9 -10 -10
2000 -9 -4 -10 -5 -1 -6
2500 -9 -10 -18
3150 -9 -10 -15
4 000 -10 -5 -16 -11
5000 -10 -18

NOTE — All levels are A-weighted and the overall spectrum level is normalized to 0 dB.

11
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