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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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Glass in building — Glazing and airborne sound insulation
— Product descriptions, determination of properties and
extension rules

1 Scope

This
trans

document establishes a method to determine and assess sound insulation perfornj
parent, translucent and opaque glass products, for basic, special basic or processed gla

when intended to be used in glazed assemblies in buildings, and which exhibit propertie

protg

This
defin
data

pction, either as a prime or supplementary characteristic.

ances of all
ss products,
b of acoustic

document refers to laboratory measurement method described in ISO 20140-1:2021, Annex D and

es extension rules that can be applied without further testing. It also/provides typical
for a range of common glass products that can be used in the absene¢0f measured dat

erformance
a.

All the considerations of this document relate to panes of glass or gldass products alone. Incorporation of

them
desig
the s

2

The
cons
unda

ISO 7
soun

ISO 1
1: Ap

ISO 1]
Mea

ISO ]
Mea

ISO ]
Mead

into windows can cause changes in acoustic performance asa result of other influence
n, frame material, glazing material or method, mounting)method, air tightness. Meas
pund insulation of complete windows (glass and frame).can be undertaken to resolve §

Normative references

following documents are referred to in théctext in such a way that some or all of t
Fitutes requirements of this document..For dated references, only the edition cited
ted references, the latest edition of the'referenced document (including any amendme

17-1, Acoustics — Rating of soungd fnsulation in buildings and of building elements — Par
] insulation

0140-1:2021, Acoustics — Laboratory measurement of sound insulation of building elem
plication rules for specific products

1014 0-2, Acoustics, & Laboratory measurement of sound insulation of building elemen
urement of airborne sound insulation

10140-3, Acoustics — Laboratory measurement of sound insulation of building elemen
urement©f,impact sound insulation

01404, Acoustics — Laboratory measurement of sound insulation of building elemen

s, e.g. frame
urements of
uch issues.

heir content
applies. For
hts) applies.
t 1: Airborne
ents — Part
s — Part 2:

s — Part 3:

s — Part 4:

urement procedures and requirements

ISO 10140-5, Acoustics — Laboratory measurement of sound insulation of building elements — Part 5:

Requ

irements for test facilities and equipment

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 717-1, ISO 10140 (all parts)
and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

©ISO

[SO Online browsing platform: available at https://www.iso.org/obp
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glass product
product manufactured from glass, i.e. basic glass, special basic glass, processed glass, for use in
buildings and constructions

3.2
monolithic

glass

single pane of glass, that includes annealed, strengthened or toughened (by heat or chemical treatment),
and coated glasses

Note 1 to entry: This term excludes laminated glass (3.4) and laminated safety glass (3.5).

3.3

insulating glass unit

IGU

assembly cqnsisting of at least two panes of glass, separated by one or more spacers, \hermet
sealed along the periphery, mechanically stable and durable

3.4

laminated glass

assembly c
material joij

[SOURCE: IS

3.5

laminated ¢
laminated g
breakage tH
residual res

Note 1 to ent
safety glass.

[SOURCE: IS

3.6
interlayer
one or mor
plastics glaz

[SOURCE: IS
and Notes 1

3.7
acoustic inf
interlayer (3

sisting of one sheet of glass with one or more sheets of glass afid/or plastics glazing
1ed together with one or more interlayers (3.6)

0 12543-1:2021, 3.1.1, modified — Note 1 to entry has been-deleted.]

safety glass

ass (3.4) classified in accordance with a soft body impact standard where in the ca
e interlayer (3.6) serves to retain the glass-fragments, limits the size of opening, d
stance and reduces the risk of cutting or piercing injuries

ry: In this document, the expression “laminated glass” covers both laminated glass and lami

0 12543-1:2021, 3.1.2, modified = Note 1 to entry has been replaced.]

e layer or material dcting as an adhesive and separator between panes of glass a]
ing sheet material

0 12543-1:2021) 3.2.7, modified — "plies" has been replaced with "panes" in the defin
and 2 to entry have been deleted.]

erlayer
.G)-that increases the sound reduction index of the laminated glass (3.4)

cally

theet

se of
ffers

hated

1d /or

ition

Note 1 to entry: The interlayer may be evaluated according to ISO 16940.

3.8
loss factor

parameter used to describe the damping characteristic of a laminated glass (3.4)

39
insert

constituent included in the cavity of an insulating glass unit

EXAMPLE

Georgian bars and blinds.

© IS0 2023 - All rights reserved
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4 Symbols
R Sound reduction index
R, Weighted sound reduction index
Ry, Sound reduction index for A weighted urban traffic noise
C Spectrum adaptation term for A weighted pink noise
Cir Spectrum adaptation term for A weighted urban traffic noise
NOTH A weighted pink noise is used to describe living activities.
5 Glass products
5.1 | Basic glasses
Basi¢ glasses are glass products manufactured from soda lime silicate glass according to
and ¢onsist of:
—+ float glass ISO 16293-2
-+ polished wired glass ISO 16293-3
—+ wired patterned glass [SO 16293-4
-+ patterned glass ISO 16293-5
—+ glass blocks [SO 21690
This|document is also applicable to basic glass products with other chemical compositi
borogkilicate glass, glass ceramics, alkaline earth silicate glass and alumino silicate glass.
5.2 | Processed glasses
5.2.1 Strengthened glasses
Strengthened glasses atre soda lime silicate glasses that have been strengthened by thermal

means and consistlef:

- heabstrengthened [SO 22509

-~ chemically strengthened

[SO 16293-1

bns, such as

or chemical

5.2.2 Thermally toughened safety glasses

Thermally toughened safety glasses are glasses that have been toughened by thermal treatment and
consist of:

— tempered soda lime silicate safety glass [SO 12540

— heat soaked tempered soda lime silicate safety glass  1SO 20657

This document is also applicable to thermally toughened safety glass products with other chemical
compositions.

©ISO
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5.2.3 Laminated glasses
Laminated glasses are glasses according to ISO 12543-1 and consist of:

— laminated glass [SO 12543-3

— laminated safety glass [SO 12543-2

5.2.4 Coated glasses

Coated glasses are glass panes that have been coated and are according to ISO 11479-1.

NOTE Cgated glass can be manufactured from any of the glass types referred to in 5.1, 5.2.1, 5.2.2 er 5J2.3.

5.2.5 Insulating glass units

Insulating glass units (IGUs) are hermetically sealed insulating glass units, containifig'air or other gas,
that are accprding to ISO 20492-1.

NOTE An IGU can be manufactured from any of the glass types or combination of the glass types referted to
in5.1,5.2.1,4.2.2,5.2.3 or 5.2.4.

5.2.6 Mirfors, painted glass, filmed glass, acid etched glass and-sand blasted glass

This type of|processed glass are glass products that consist of:
— mirrjors [SO 25537
— painged glass
— acidletched glass
— sand blasted glass

— filmed glass

6 Test nethods

Acoustic pgrformance datacshall be obtained under the conditions specified in ISO 10140-1| and
ISO 717-1.

7 Sound| insulation rating and classification

7.1 Soungd‘insulation rating

The octave band values may be derived from third-octave-band data.

The procedures for deriving the values of R, R, C and C,,. are specified in ISO 717-1 and ISO 10140.

7.2 Statement of acoustic performance of glass

The R,, index and corresponding spectrum adaptation terms, C and C,,. shall be stated in accordance
with ISO 10140-1 and ISO 717-1.

NOTE1 Uncertainties are defined in ISO 10140-1:2021, Annex D.

NOTE2 Low frequency data (50 Hz, 63 Hz, 80 Hz) are generally not relevant for glazing applications.

4 © IS0 2023 - All rights reserved
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7.3 Specification of glazing requirements

Performance requirements may be in terms of the Ry, index alone or as the sum of the Ry, and the
relevant spectrum adaptation term, the latter specification resulting in a closer indication of the
required acoustic performance for particular applications.

EXAMPLE For A weighed urban traffic noise, Ry, = R, + C-

The Ry, for 12 mm monolithic glass determined from the data in Table 1 is: 34 + (-2) = 32 dB.

8

8.1

The neasured acoustic performance of glass products may be assumed to be unaffected wh

Extension rules

General

bn subjected

to splecific changes. The application of the following rules removes the necessity/of further/¢xtra testing

according to ISO 10140-1.
Thes

Thesfe extension rules in 8.4 and 8.5 f) to i) may only be appliedt0 single number values i.
and ghall not be used for single frequency data.

Charlges not covered in these extension rules are not permitted and shall be measured. The
requjrements will ensure that the data used will always be conservative. If more accur
requjred, then the glass product shall be measured.

The requirements described in 8.2 to 8.6 can be.€¢o0mbined.

8.2

The requirements for glass product ar treatment are as follows:

Basic and special basic glasses

there shall be no difference between soda lime silicate glass and other glass chemical cd

there shall be no difference between clear, white or body-tinted glasses;

rocessing, i.e. heat'strengthening, chemical strengthening, thermal toughening, heat s
ave no effect;

atterned/castglass, including patterned wired glass, shall be assumed to be equivaler]
west thickness of float glass, i.e. 6 mm patterned glass is described acoustically by
mm_menolithic float glass;

e extension rules in 8.2, 8.3, 8.5 a) to e) and 8.6 may be applied tosingle number values i.e. R, (C;
C,) qnd single frequency data.

e R, (C; C,)

use of these
hte data are

mpositions;

aking, shall

t to the next
the data for

olished wired glass shall be treated as a monolithic float glass of the same thickng

ss or, if not

ol £ 41 £l o]
davdlldUICT, Ul LIIT TITAL IUVVTO LU LITICRIITSS,

the wire mesh within wired glass shall have no influence on the acoustic performance.

8.3 Surface treatments and coatings

The requirements for glass treatment are as follows:

surface treatment, i.e. sand blasting, acid etching, shall have no effect as long as the gla
stays within the allowable tolerance for the specific product;

ss thickness

the application of a coating shall have no effect on the acoustic performance of the glass substrate

from which it was manufactured.

© IS0 2023 - All rights reserved
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8.4 Laminated glass and laminated safety glass

8.4.1 All types of laminated glass

Laminated glass using an inorganic or organic interlayer can be described acoustically by the data for a
monolithic glass of the same overall thickness (i.e. the sum of the thicknesses of the glass components).
If data for a monolithic glass of the same thickness is not available then use the data for the next
available lower thickness.

Data for a glass product including any type of laminated glass may be adopted for the same glass product
including laminated glass using the same or increased thickness of interlayer of the same material type.

NOTE In

material typg.

Thicknesseq

With laming
round, i.e. a

8.4.2 Lampinated glass with acoustic polyvinyl butyral

Data for a g
the same gl
measured Iq
when measy

8.4.3 Lampinated glass with non-acoustic polyvinyl butyral

Data for a g
for a glass p

this case, polyvinyl butyral (PVB) and acoustic PVB are not considered as being of(the

of laminated glass and laminated safety glasses are given according to ISO%2543-5.

ted glass incorporating monolithic glass of different thicknesses, theresisino preferred
foustic benefit is not dependent on which glass is outermost.

lass product including laminated glass using acoustic PVB\interlayer may be adopte
iss product including laminated glass using another acoustic PVB interlayer as long a
ss factor of the first mode of the beam of both interlayers are equal to or greater than
ired according to ISO 16940, see Annex A.

lass product including laminated glass using a non-acoustic PVB interlayer may be {
roduct including laminated glass using.another non-acoustic PVB interlayer as long a

same

way

d for
s the
0,20,

aken
s the

measured Igss factor of the first mode of the beantis equal to or greater than that of the initial interfayer

measured agcording to ISO 16940.

8.5 Insulating glass units

The following points shall be considered for insulating glass units.

a) Data for an air-filled or-argon-filled IGU can apply to all IGUs, irrespective of being air-filled or
argon-filled, for the same-glass composition.

b) Whatevler the compesition of the IGU, with or without laminated glass, the acoustic perfornjance
does nof dependon the direction of installation of the IGU.

c) The influerice'of insert in the cavity that does not touch the glass panes is negligible.

d) Data forTGUSINcluding organic sealants can be adopted for the same IGU with any other edge seal.

e) Data for IGUs including one spacer type can be adopted for the same IGU with any other spacer
type.

f) Data for an air-filled or argon-filled IGU can be used for krypton-filled IGU or a mixture (Kr-Ar-air),
for the same glass composition.

g) Data for IGUs with spacer 212 mm can be used for the same IGU with wider spacer.

h) Data for IGUs with spacer equal to 12 mm can be used for the same IGU with narrower spacer. This
applies only to IGUs with two panes of glass and one cavity.

i) Ifamonolithic glassis replaced by a laminated glass or a laminated safety glass of at least the same
thickness, the sound insulation is not reduced.

6 © IS0 2023 - All rights reserved
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Mirrors, painted glass, enamelled glass and filmed glass

The application of a silver layer, paint, enamel or thin film will have no effect on the acoustic performance
of the glass substrate from which it was manufactured.

9 Typical performance data

In th

e absence of specific measured performance data from which to calculate Ry, C and C,,, generally
accepted values are given.

Table 1 states the generally accepted values of Ry, € and € _as well as 1/3 octave data fqr a range of

glasg

Whe
a)

For g

applicable, relevant test data shall be made available from which the corresponding values

(o

These data refer to float glass or glass products made with float glass.

The data for laminated glasses are for one with an organic interlayer excluding acoust
The thickness is the glass thickness only, excluding interlayep thickness.

The data for IGUs refer to air- or argon-filled cavities with a width from 6 mm to 16 mn

The construction of IGUs is given as follows:

products. When required octave band values shall be derived from third-octave band

h using Table 1, it is essential to understand the following.

hese tabulated values are derived from the mean value minus one standard deviati
easured data. As such, they represent conservative values which may.be;adopted in
f specific data measured according to Clause 6.

— for double glazing: glass type and thickness'/ cavity width / glass type and thickng

— for triple glazing: glass type and thickness / cavity width / glass type and thickn
width / glass type and thickness.

roducts not covered by Table 1, extension rules of Clause 8 may be used. When these 1

In be derived.

data.

n of typical
the absence

c interlayer.

SS,

ess / cavity

ules are not
of R,, Cand
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