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Foreword

This document (EN ISO 10140-2:2010) has been prepared by Technical Committee ISO/TC 43 "Acoustics" in
collaboration with Technical Committee CEN/TC 126 “Acoustic properties of building elements and of
buildings” the secretariat of which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by March 2011, and conflicting national standards shall be withdrawn at
the latest by March 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes N 20140-10:199g, EN ISO 140-6:199%, EN ISO 140-11:20085,
EN ISO 140-8:1997, EN ISO 140-1:199;E|, EN ISO 140-16:2008, EN ISO 140-3:1995.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,

Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of ISO 10140-2:2010 has been approved by CEN as a EN ISO 10140-2:2010 without any
modification.
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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

SO 10140-2 was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee SC 2, Building
acoustics.

This first edition of ]SO 10140-2, together with ISO 10140-1 SO 10140-4 and JSO 10140-§,
cancels and replaces SO 140-1:1997, |SO 140-3:1995, : , ISO 140-8:1997, ISO 140-10:1991|,
ISO 140-11:2005 and |]SO 140-16:2008, which have been technically revised.

It also incorporates the Amendments |[SO 140-1:19971/Amd.1:2004 and |SO 140-3:1995/Amd.1:2004.

SO 10144 consists of the following parts, under the general title Acoustics — Laboratory measurement of
sound insulation of building elements:

— Part 1: Application rules for specific products

— Part 2: Measurement of airborne sound insulation
— Part 3: Measurement of impact sound insulation

— Part 4: Measurement procedures and requirements

— Part 5: Requirements for test facilities and equipment

iv © 1SO 2010 — All rights reserved
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Introduction

SO 101440 (all parts) concerns laboratory measurement of the sound insulation of building elements (see
Table 1).

SO 10140-1| specifies the application rules for specific elements and products, including specific requirements
for preparation, mounting, operating and test conditions. This part of ]SO 1014 and SO 10140-3 contain the
general procedures for airborne and impact sound insulation measurements, respectively, and refer to

ISO 10140-4 and ISO 10140-5 where appropriate. For elements and products without a specific application
rule described in i it is possible to apply this part of ISO 10140 and |SO 10140-3. |SO 10140-4
contains basic measurement techniques and processes. ﬁ contains requirements for test facilities
and equipment. For the structure of (aII parts), see Table 1.

(all parts) was created to improve the layout for laboratory measurements, ensure consistency and
simplify future changes and additions regarding mounting conditions of test elements in laboratory and field
measurements. It is intended for (all parts) to present a well-written and arranged format for
laboratory measurements.

It is intended to update ISO 10140-1| with application rules for other products. It is also intended to incorporate
ISO 140-14 into [SO 10144 (all parts).

© 1SO 2010 — All rights reserved Vv
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Table 1 — Structure and contents of (all parts)

Relevant part
of 50 10149

Main purpose, contents and use

Detailed content

SO 10140-1

It indicates the appropriate test procedure for
elements and products. For certain types of
element/product, it can contain additional and
more specific instructions about quantities and
test element size and about preparation,
mounting and operating conditions. Where no
specific details are included, the general
guidelines are according to and
iSo 101203

Appropriate  references to and
and product-related, specific and
additional instructions on:

specific quantities measured;

size of test element;

boundary and mounting conditions;
conditioning, testing and operating conditions;
additional specifics for test report.

It gives a complete procedure for airborne sound
insulation measurements according to

[SO 10140-4 and [SO 10140-5. For products
without specific application rules, it is sufficiently
complete and general for the execution of
measurements. However, for products with
specific application rules, measurements are

carried out according to |[SO 10140-1), if available.

Definitions of main quantities measured
General mounting and boundary conditions
General measurement procedure

Data processing

Test report (general points)

It gives a complete procedure for impact sound | —  Definitions of main quantities measured
insulation measurements according to —  General mounting and boundary conditions
ISO 10140-4 and [SO 10140-5. For products _ General measurement procedure
without specific application rules, it is sufficiently | Data processing
complete and general for the execution of — Test report (general points)
measurements. However, for products with
specific application rules, measurements are
carried out according to , if available.

It gives all the basic measurement techniques — Definitions

and processes for measurement according to

|SO 10140-4 and ]SO 10140-3 or facilit
qualifications according to [SO 10140-5. Much of

the content is implemented in software.

Frequency range

Microphone positions

SPL measurements

Averaging, space and time
Correction for background noise
Reverberation time measurements
Loss factor measurements
Low-frequency measurements
Radiated sound power by velocity
measurement

It specifies all information needed to design,
construct and qualify the laboratory facility, its
additional accessories and measurement
equipment (hardware).

Test facilities, design criteria:

volumes, dimensions;

flanking transmission;

laboratory loss factor;

maximum achievable sound reduction index;
reverberation time;

influence of lack of diffusivity in the laboratory.

Test openings:

standard openings for walls and floors;

other openings (windows, doors, small technical
elements);

filler walls in general.

Requirements for equipment:

loudspeakers, number, positions;

tapping machine and other impact sources;
measurement equipment.

Reference constructions:

basic elements for airborne and impact
insulation improvement;

corresponding reference performance curves.

Vi
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Acoustics — Laboratory measurement of sound insulation of
building elements —

Part 2:
Measurement of airborne sound insulation

1 Scope

This part of specifies a laboratory method for measuring the airborne sound insulation of building
products, such as walls, floors, doors, windows, shutters, facade elements, fagades, glazing, small technical
elements, for instance transfer air devices, airing panels (ventilation panels), outdoor air intakes, electrical
raceways, transit sealing systems and combinations, for example walls or floors with linings, suspended
ceilings or floating floors.

The test results can be used to compare the sound insulation properties of building elements, classify
elements according to their sound insulation capabilities, help design building products which require certain
acoustic properties and estimate the in situ performance in complete buildings.

The measurements are performed in laboratory test facilities in which sound transmission via flanking paths is
suppressed. The results of measurements made in accordance with this part of are not applicable
directly to the field situation without accounting for other factors affecting sound insulation, such as flanking
transmission, boundary conditions and total loss factor.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

SO 140-3, Acoustics — Measurement of sound insulation in buildings and of building elements — Part 2:
Determination, verification and application of precision data

SO 717-1, Acoustics — Rating of sound insulation in buildings and of building elements — Part 1: Airborne
sound insulation

SO 10140-1|, Acoustics — Laboratory measurement of sound insulation of building elements — Part 1:
Application rules for specific products

SO 10140-4, Acoustics — Laboratory measurement of sound insulation of building elements — Part 4:
Measurement procedures and requirements

SO 10140-9, Acoustics — Laboratory measurement of sound insulation of building elements — Part 5:
Requirements for test facilities and equipment

© 1SO 2010 — All rights reserved 1
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

sound reduction index

R

ten times the common logarithm of the ratio of the sound power, 7;, that is incident on the test element to the
sound power, ¥,, radiated by the test element to the other side

R:1o|gm (1)
e

NOTE 1 R is expressed in decibels.
For laboratory measurements using sound pressure, the sound reduction index is calculated using:
S
R=L1—L2+1OIg; 2)

where
Ly is the energy average sound pressure level in the source room, in decibels;

L, is the energy average sound pressure level in the receiving room, in decibels;

S is the area of the free test opening in which the test element is installed, in square metres;

A is the equivalent sound absorption area in the receiving room, in square metres.

NOTE 2  The derivation of Equation (2) from Equation (1) assumes that the sound fields are diffuse and that the only
sound radiated into the receiving room is from the test element.

NOTE 3  The expression “sound transmission loss” (TL) is also in use in English-speaking countries. It is equivalent to
“sound reduction index”.

NOTE 4 Related quantities can be introduced in other documents or test codes, often by adding subscripts, i.e. R, for
the sound reduction index as measured by intensity methods, R as the sound reduction index per unit length of slits or AR
as the improvement in sound reduction index by linings or suspended ceilings.

3.2

apparent sound reduction index

R!

ten times the common logarithm of the ratio of the sound power, 7, that is incident on a test element to the
total sound power radiated into the receiving room if, in addition to the sound power, ¥, radiated by the test
element, the sound power, 173, radiated by flanking elements or by other components is significant

R =10 |9[L] (3)
W2 + W3

NOTE 1 R'is expressed in decibels.

NOTE 2 In general, the sound power transmitted into the receiving room consists of the sum of several components.
Also, in this case, under the assumption that there are diffuse sound fields in the two rooms, the apparent sound reduction
index is evaluated from Equation (4).

R’=L1—L2+1OI9% (4)
Thus, in the apparent sound reduction index, the sound power transmitted into the receiving room is related to the sound

power that is incident on the test element, as in Equation (2), irrespective of the actual conditions of transmission.

2 © 1SO 2010 — All rights reserved
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3.3
element-normalized level difference
Dn,e

level difference corresponding to a reference value of absorption area in the receiving room with sound
transmission through the small technical element only; this level difference is evaluated from Equation (5)

Dpe =Li—Ly+10 Ig[A—:] )

where

L4 is the energy average sound pressure level in the source room, in decibels;
L, is the energy average sound pressure level in the receiving room, in decibels;
Ay s the reference absorption area, in square metres (for the laboratory, 45 = 10 m2);

A is the equivalent absorption area in the receiving room, in square metres.

NOTE 1 Dy, ¢ is expressed in decibels.

NOTE 2 To achieve a better signal-to-noise ratio, simultaneous measurements can be performed on more than one
element. When performing simultaneous measurements, replace Equation (5) by Equation (6).

Dpo=Ly—Lp+10 |g(%j (6)

where

D, . is the element-normalized level difference of an individual element;

n is the number of installed elements.

34
small technical element

building element, excluding windows and doors, with an area of less than 1 m2, which occurs in a certain
number of discrete sizes and transmits sound between two adjacent rooms or between one room and the
outdoors independently of any adjoining building elements

4 Facilities and equipment

Laboratory test facilities shall comply with the requirements given in .

The equipment used to generate the sound field shall meet the requirements given in .
Requirements for the equipment used to measure the sound level, and for calibration of that equipment, are

given in ]SO 10140-5.

5 Test procedure and evaluation

5.1 General procedure

Two horizontally or vertically adjacent rooms are used, one being designated the source room and the other
the receiving room. The test element is mounted in an opening in the partition between those rooms (see
Clause 6). In the source room, a diffuse sound field is generated by a moving loudspeaker or loudspeakers at
two or more fixed positions. The average sound pressure levels are measured in the source and receiving

© 1SO 2010 — All rights reserved 3
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rooms, normally in the frequency range of 100 Hz to 5 000 Hz (optionally down to 50 Hz). The equivalent
sound absorption area in the receiving room is calculated from reverberation time measurements. From the
sound pressure level difference between the rooms, the quantities described in Clause 3 can be evaluated by
taking into account the equivalent absorption area and, where appropriate, the size or number of test
elements. The procedures used to determine the average sound pressure levels corrected for background
noise and the reverberation time are specified in .

People shall not be present in the source or receiving rooms during measurements to avoid affecting the
sound field.

In the case of sound insulation improvement systems, such as acoustical linings, this procedure is repeated
for the basic element and that the element with the lining under test.

5.2 Sound field in the source room

Qualification of the loudspeaker system, the number and positions of loudspeakers and the method of
operation shall be performed in accordance with |[SO 10140-5.

When using a single sound source at two or more positions, these may be in the same room or the
measurements may be repeated in the opposite direction by changing source and receiving rooms with one or
more source positions in each room. The latter is not possible if the test element has one surface which is
significantly more absorbent than the other (see 6.1).

The microphone positions in the source room shall be outside the direct sound field of the source and the
radiation characteristics of the sources shall be taken into account when determining microphone positions, as

specified in |[SO 10140-4.

5.3 Data processing

Calculate the sound reduction index or the element-normalized level difference (as defined in Clause 3) from
the measured (and, if necessary, corrected) energy average sound pressure levels in the rooms and the
measured reverberation time, as described in [SO 10140-4.

If sound reduction indices or element-normalized level differences are needed in octave bands, these values
shall be calculated from the three one-third octave band values in each octave band using Equation (7) or
Equation (8):

n=1

3 10_R1/30ct,n /10 ]

Roct = _10|g{z 3

(8)

3 1 O_Dn,e,1/3oct,n /10 ]

Dp e oct = _10|g{2 3

n=1

Perform all calculations with the appropriate accuracy and present the final results with no higher precision
than to the nearest 0,1 dB.

The evaluation of the single-number rating from the results in one-third octave bands shall be done in

accordance with [SO 717-1.

5.4 Expression of results

For the statement of the airborne sound insulation of the test element, the measurement results, R or D, ,
shall be given in decibels at all measurement frequencies in one-third octave bands to one decimal place,
both in tabular form and in the form of a curve.

4 © 1SO 2010 — All rights reserved
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Graphs in the test report shall show the value in decibels plotted against frequency on a logarithmic scale; the
following dimensions shall be used:

a) 5 mm for a one-third octave band;
b) 20 mm for 10 dB.

The use of a test report form in accordance with Annex B is preferred. Being a short version of the test report,
it shall state all information of importance regarding the test element, the test procedure and the test results.

6 Test arrangement

6.1 General

General requirements for the preparation, curing, installation and mounting of the test element is described in
this clause. For specific types of elements and products, detailed specifications may be given in related
documents; for instance, test codes are covered in |SO 10140-1.

The test element can be of the following different types [a) to e)].

a) The test element can have dimensions that can be fitted in the available full-size test opening (e.g. brick
wall, wooden floor). In this case, it shall be in accordance with 6.2 (test element in large test opening).

b) The test element can be of the same kind as in a), but smaller, provided it fulfils the requirement of 6.3.

c) The dimensions of the test element can be fixed and smaller than the test opening (e.g. doors, windows,
window panes and panels). In this case, it shall fulfil the requirements of 6.4.

d) The test element can be small in size and its dimensions ill-defined (e.g. transfer air devices and outdoor
air intakes). In this case, shall be in accordance with 6.5.

e) The test element of interest can be connected to a base wall/floor element, for example wall lining,
floating floor, window frame and sealing. In this case, it shall fulfil the requirements for specific test codes

for procedures and evaluation of the data in [SO 10140-1.

Sound transmission can depend on the temperature, relative humidity and static pressure in the test rooms at
the time of test and during curing or conditioning of the test element. The conditions shall be reported.

The sound reduction index of heavyweight walls and floors depends on structural coupling to the laboratory
structure. In order to describe the effect of the mounting, it is recommended that the total loss factor be
measured and the result stated in the test report (see ]SO 10140-4:2010, 4.7).

If the test element is installed in an aperture between the source room and the receiving room, the ratio of the
aperture depths on either side of the test element shall be approximately 2:1, within 20 % if possible, unless
this is inconsistent with the practical use of the test element.

If the test element has one surface which is significantly more absorbent than the other, the surface with the
higher absorption shall face the source room and diffusing elements shall be installed in the source room.

If the test element is intended to be openable, install it for the test in such a way that it can be opened and
closed in the normal manner, and open and close it before testing (see |[SO 10140-1)).

6.2 Full-size test opening

The size of the test element is determined by the full-size test opening of the laboratory test facility as defined

in SO 10140-5.
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The test element should be installed in a similar manner to the actual construction with careful simulation of
typical connections and sealing conditions at the perimeter and at all joints.

The sound reduction index of twin leaf partitions is influenced by the position of the partition in relation to the
acoustic break in the test aperture, if present. Care should be taken in choosing whether the two leaves are
mounted on the same side or on different sides of the acoustic break (see |[SO 10140-1)).

The mounting conditions shall be stated in the test report.

6.3 Reduced-size test opening

Where only walls or floors having small surface areas are available, a smaller size is permissible if the
wavelength of free flexural (bending) waves at the lowest frequency considered is smaller than half the
minimum dimension of the test element. However, the smaller the test element, the more sensitive the results
tend to be to edge constraint conditions and to local variations in sound fields. The sound insulation of the test
element itself is also dependent on the size.

If appropriate, it is recommended that the specific small-sized test opening described in ]SO 10140-5 be used.

6.4 Reduced-size test elements

When the test element has fixed dimensions smaller than the test opening (e.g. with doors, windows, glazing
and fagade elements), a special partition of sufficiently high sound insulation shall be built into the test
opening and the test element shall be placed in that partition.

The niche depths on each side of the test element shall be different and should be in the ratio 2:1. The
boundaries of the niche shall be lined with materials having a sound absorption coefficient of less than 0,1 at
all measurement frequencies.

The sound transmitted through this partition and any other indirect path should be negligible compared with
the sound transmitted through the test element. If this is not the case, the test results shall be corrected (see
Annex A).

If appropriate, it is recommended that the specific small-sized test opening described in |[SO 10140-§ be used.

NOTE 1 As the sound insulation of windows, doors and small fagade elements depends on the dimensions, the sound
insulation can differ considerably in practice if a construction has an area other than the one tested in the laboratory. It is
unlikely for test elements (especially window panes) whose areas differ by a ratio of up to 2 to show differences in sound
insulation greater than 3 dB in the single-number quantity. With an area greater than that which has been tested, a lower
sound insulation generally results. Appropriate values can be obtained only by measuring a test element of the size of
interest.

NOTE 2 Measurements on square-shaped elements can give lower sound reduction indices than measurements on
rectangular ones with the same area.

6.5 Small technical elements

If the test element is much smaller than the available test opening, a partition of sufficiently high sound
insulation shall be built in the test opening and the element shall be placed in this partition. The sound
transmitted through this partition and any other indirect path shall be

a) negligible compared with the sound transmitted through the test element, or

b) if this condition cannot be filled, the measured values shall be corrected for the influence of flanking
transmission (see 7.2).

The flanking transmission shall be determined by measuring the apparent sound insulation of the partition wall

inserted in the test opening. This measurement can be carried out before making the opening for the test
element or with plates having a high sound insulation on both sides of the opening.
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NOTE Difficulties with an unsatisfactorily low margin between the flanking transmission and the transmission via the
test element can be avoided by increasing the number of test elements inserted in the partition.

The test element should be installed in a similar manner to the actual construction with careful simulation of
typical connections and sealing conditions at the perimeter.

In order to achieve a realistic wall thickness around the element, it may be practical or necessary to increase
or decrease the thickness of the partition wall in the area around the element. For specific elements, the
requirements for increasing or decreasing this thickness are given in [SO 10140-1].

The sound insulation of small building elements depends on their dimensions; hence, reliable values can only
be obtained by testing the actual size.

7 Limits of performance

7.1 Full-size openings

In laboratories complying with |[SO 10140-5, ensure that the sound transmitted by indirect paths is negligible
compared with the sound transmitted through the test element. In order to verify this, the measured value, R’,

shall be compared to the appropriate value of R}, for the laboratory facility. The procedure used to
determine Ry, is given in |[SO 10140-5.

If the measured value of R’ for a test element at any frequency is less than or equal to (R, — 15 dB), the
indirectly transmitted sound is considered negligible and the result can be referred to as R.

If R" is larger than (R/,x — 15 dB), the contribution of flanking transmission in this specific case shall be
investigated. The methods mentioned in ]SO 10140-5:2010, Annex A, may be used. If feasible, try to increase
the suppression of flanking transmission via the test facility.

A statement in the test report is required if R’ is larger than (R}, — 15 dB) (see Clause 9 m). No calculated
corrections shall be applied.

7.2 Reduced-size openings

If the test element is mounted in a small test opening or a reduced-size opening, a preliminary test shall be
carried out to ensure that sound power transmitted through the surrounding partition is small compared with
the sound power transmitted through the test element.

The measured sound insulation of building elements is expressed in terms of the sound reduction index, R. It
is convenient to express the flanking transmission as an equivalent sound reduction index related to the same
surface area denoted by Rg (see Annex A).

If the measured value of the sound reduction index for a test element is less than (R — 15 dB), the indirectly
transmitted sound may be considered to be negligible. If the measured value is larger than or equal to
(Rf — 15 dB ), the measured value shall be corrected using the procedure specified in Annex A.

For small technical elements the sound insulation is expressed in terms of the element-normalized level
difference. The flanking transmission should be expressed as an equivalent D, , denoted by Dy, ¢ .

If the measured value of the element-normalized level difference for a test element is less than (D, o ¢ — 10 dB),
the indirectly transmitted sound may be considered to be negligible. If the measured value is larger than or
equal to (D, ¢ r — 10 dB) the measured value shall be corrected using the procedure specified in Annex A.
NOTE For small technical elements, the limit is chosen as 10 dB instead of 15 dB, since it is practically more difficult
to achieve high limits.
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8

Precision

The measurement procedure shall give satisfactory repeatability. This shall be determined in accordance with
the method given in |SO 140-2 and shall be verified from time to time, particularly when a change is made in
the procedure or instrumentation.

NOTE Numerical requirements for repeatability are given in ]SO 140-4.

9

Test report

The test report shall include at least the following information:

a)
b)
c)
d)

e)

f)
)]

h)

n)

0)

reference to this part of , i.e. 1SO 10140-2:2010;

name and address of the testing laboratory;

manufacturer's name and product identification;

name and address of the organization or person who ordered the test (client);

dates of test (date of test, date of issue of the test report and, if available and relevant, date of
construction or mounting of the test element and date on which test element or test material was
selected);

size, shape and volume of both reverberant rooms, construction and thickness of the walls;

air temperature, relative humidity and static pressure in the measuring rooms, with measurement
uncertainty;

brief description of details of measurement procedure and equipment;

full description of the test element with sectional drawing, mounting and fixing conditions and details of the
test opening, including size, thickness, mass per unit area, curing time and conditions of components,
together with a statement indicating who mounted the test element (test institute, manufacturer or other);

statement as to whether the test element suffered visible damage during the test, for example compaction
(if appropriate);

sound reduction index or normalized sound level difference of test element as a function of frequency;

single-number rating in accordance with |[SO 717-1}; it shall be clearly stated that the rating has been
based on a result obtained by a laboratory measurement;

results which are limits of measurement of the laboratory and are obtained by correcting for the influence
of flanking transmission; they shall be given as R’ > x dB; this shall be applied if the sound pressure level
in any band is not measurable on account of background noise (acoustic or electrical, see ,
4.3) and if the measured value of the sound reduction index has been affected by flanking transmission;
in the latter case, the appropriate value of Ry, or Dy, ¢ F shall be given;

total loss factor, 7, if measured (see |SO 10140-4, 4.7), at all frequencies of measurement, both in
tabular form and in the form of a curve;

additional information required by test codes referring to this part of ]SO 10144, i.e. ISO 10140-2:2010.

The recommended test result form for the expression of results is given in Annex B.
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Annex A
(normative)

Measurement of sound transmission through the filler wall and any
flanking construction for small-sized or reduced-size test openings

A.1 General

The apparent sound reduction index of the filler wall including all flanking elements, calculated using the area
of the test opening, should be at least 6 dB higher than the sound reduction index of the test element at any
frequency. This is determined by measuring the apparent sound reduction index with substantially reduced
transmission through the test element. The value used for the purpose of this test is denoted as Rg for
building elements or D, ¢  for small technical elements. These are determined as stated in this annex.

A.2 Methods for determining the flanking transmission

A recommended way of reducing transmission through the test element in order to measure Rg is to mount
an additional flexible layer with a mass per unit area of 25 kg/m? (e.g. gypsum board covered with a 2 mm
thick iron sheet), of which the perimeter is completely tight, in that part of the test opening where the test
element is mounted, covering only the test object and not parts of the filler wall itself, and to fill the space
between this layer and the test element with absorbing material.

For small technical elements, D, , r may be measured for the partition wall without the holes for the mounting
of the elements, otherwise the openings may be covered in a similar way to that described above.

An alternative method of determining Rr may be used if the method given above is not applicable, for
example when there is a resonance due to the combination of the test element and the additional layer. Use
the additional layer described above, but remove the test element and install 1 mm thick sheet lead glued to
wood chipboard at the place of the test opening where the test element was mounted and fill the intervening
space with absorbing material. The joint between the two layers of the filler wall (if relevant) shall not be
covered by this construction.

A.3 Expression of results

Results of sound insulation measurements of elements in a reduced-size or small test opening evaluated in
accordance with this part of are the sound reduction index denoted in this annex as Ry, or the
element-normalized level difference denoted in this annex as D, ¢ . This sound reduction index refers to the
area, S, which is equal to the test opening.

These values shall be compared with the corresponding values of the flanking transmission Rg or Dy o ¢
measured with the constructions described above or an equivalent method. If the difference is greater than or
equal to 6 dB but smaller than 15 dB for Ry, or 10 dB for D, o\, the result of the measurement shall be

corrected for the influence of the flanking transmission by calculating R or Dy, . as given in Equation (A.1) or
Equation (A.2).

R=—10|g(1o—RW1°—10‘R'F/1°) (A1)

Dy ==101g(1077neM/0 10 Prer/10) (A-2)

© 1SO 2010 — All rights reserved 9


http://dx.doi.org/10.3403/BSENISO10140

BS EN ISO 10140-2:2010
ISO 10140-2:2010(E)

where
R is the corrected sound reduction index of the test element, in decibels;
Ry is the sound reduction index measured with the test element in the test opening, in decibels;
Rf is the flanking sound reduction index measured with the special construction in the test opening,
in decibels;
Dpe is the corrected element-normalized level difference of the test element;

Dpem Is the element-normalized level difference measured, including flanking transmission through the

filler wall;

n.e,F

is the flanking element-normalized level difference measured without openings or with sealed
openings in the filler wall.

If the difference (Rg — Ryy) or (D, e.F —Dnewm) is less than 6 dB in any of the frequency bands, the correction
shall be 1,3 dB; this corresponds to a difference of 6 dB. In this situation, Rf or Dy, ¢ F shall be stated in the

test report such that it is clear that the reported values are minimum values.

Table A.1 gives typical values of Rr for a small test opening in a laboratory capable of measuring elements
(in an aperture of 1 250 mm x 1 500 mm) having R,, values up to 45 dB. The values in Table A.1 are given as

an example only and should not be regarded as target values.

Table A.1 — Typical values of Rg in a laboratory with a small test

opening of dimensions 1 250 mm x 1 500 mm

S RI,: Rl,:,W ¢ Ctr

Hz dB dB dB dB
100 35
125 40
160 42
200 47
250 50
315 52
400 54
500 56

630 58 59 o _7
800 60
1000 62
1250 63
1600 65
2000 67
2500 68
3150 70
4 000 72
5000 73

10
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Annex B
(informative)

Form for the expression of results

Figure B.1 gives an example of the form for the expression of results for the laboratory measurement of
airborne sound insulation of building elements. The same type of form should be used for the element-
normalized level difference or the improvement of sound reduction index by linings.

The curve of reference values shown in the form is taken from |SO 717-1. It should be supplemented, or at
ﬁ

least replaced, by the shifted reference curve according to the procedure described in |]SO 717-1|.
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Figure B.1 — Example of form for the expression of results

Sound reduction index, R, in accordance with |SO 10140-2

Manufacturer: Product identification:
Client: Test room identification:
Test element mounted by: Date of test:
Description of test facility, test element and test arrangement,

including reference to , where applicable:

Area, S, of test element: m2

Mass per unit area: kg/m?2

Air temp. in the test rooms: °C

Relative humidity in the test rooms: %

Static pressure: MPa

Receiving room volume: m3

Frequency R R 1
f one-third L

octave 70

Hz dB

50
63
80 60
100
125
160
200 50
250
315
400
500 40

I
I
I
I
I
I
I
I
I
I

630 I

800

1000 I//
I
I
I
I
|
I
I
]

\
|
T

1250 30
1600
2000
2 500
3150 20
4 000
5000

10 '
63 125 250 500 1000 2000 4000 f

Key

R sound reduction index, in dB

f frequency, in Hz

1 frequency range for rating in accordance with the curve of reference values ([SO 717-1)

Rating in accordance with |SO 717-1}:

Ry(C; Cy)= () dB Cs03150=  dB;  Cso5000=  dB;  Cigos5000=  dB
Evaluation based on laboratory measurement results obtained by an engineering method:
Cys03150=  dB; Cys05000=  dB; Cirqp05000=  dB
No. of test report: Name of test institute:
Date: Signature:

12 © 1S0 2010 — All rights reserved


http://dx.doi.org/10.3403/30087649U
http://dx.doi.org/10.3403/30087645U
http://dx.doi.org/10.3403/01139076U
http://dx.doi.org/10.3403/01139076U

(1]

(2]

[3]

[4]

[5]

[6]

[7]

(8]

BS EN ISO 10140-2:2010
ISO 10140-2:2010(E)

Bibliography

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

SO 140-5, Acoustics — Measurement of sound insulation in buildings and of building elements —
Part 5: Field measurements of airborne sound insulation of fagade elements and fagcades

SO 140-7, Acoustics — Measurement of sound insulation in buildings and of building elements —
Part 7: Field measurements of impact sound insulation of floors

SO 140-14, Acoustics — Measurement of sound insulation in buildings and of building elements —
Part 14: Guidelines for special situations in the field

SO 140-18, Acoustics — Measurement of sound insulation in buildings and of building elements —
Part 18: Laboratory measurement of sound generated by rainfall on building elements

SO 15186-1, Acoustics — Measurement of sound insulation in buildings and of building elements
using sound intensity — Part 1: Laboratory measurements

SO 15186-3, Acoustics — Measurement of sound insulation in buildings and of building elements
using sound intensity — Part 3: Laboratory measurements at low frequencies

HOPKINS, C. Sound insulation. Amsterdam: Elsevier/Butterworth-Heinemann, 2007, 622 pp.

© 1S0 2010 — All rights reserved 13


http://dx.doi.org/10.3403/01502663U
http://dx.doi.org/10.3403/01502675U
http://dx.doi.org/10.3403/01502690U
http://dx.doi.org/10.3403/03099836U
http://dx.doi.org/10.3403/30081116U
http://dx.doi.org/10.3403/02008585U
http://dx.doi.org/10.3403/02697448U

This page deliberately left blank



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs
to succeed. Find out more about British Standards by visiting our website at
bsiaroun.com/standards or contacting our Customer Services team or

Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsiaroun.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards
easier for you. For further information on our subscription products go to
bsiaroun.com/subscrintions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsiaroun.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’


www.bsigroup.com/standards
www.bsigroup.com/shop
www.bsigroup.com/shop
www.bsigroup.com/subscriptions

