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A 1441-1: 2007

Foreword

This translation has been made based on the original Japanese Industrial
Standard established by the Minister of Land, Infrastructure and Transport
through deliberations at the Japanese Industrial Standards Committee
according to the proposal of establishing a Japanese Industrial Standard
from the Acoustical Society of Japan (ASJ)/Japanese Standards Association
(JSA), with a draft being attached, based on the provision of Article 12 Clause 1
of the Industrial Standardization Law.

This Standard has been made based on ISO 15186-1: 2000 Acoustics—Measure-
ment of sound insulation in buildings and of building elements using sound
intensity—~Part 1° Laboratory measurements for the purposes of making it
easier to compare this Standard with International Standard; to prepare
Japanese Industrial Standard conforming with International Standard; and
to propose a draft of an International Standard which is based on Japanese
Industrial Standard.

Attention is drawn to the possibility that some parts of this Standard may con-
flict with a patent right, application for a patent after opening to the public, util-
ity model right or application for registration of utility model after opening to
the public which have technical properties. The relevant Minister and the Jap-
anese Industrial Standards Committee are not responsible for identifying the
patent right, application for a patent after opening to the public, utility model
right or application for registration of utility model after opening to the public
which have the said technical properties.

JIS A 1441 consists of the following 2 parts under the general title “Acoustics—
Measurement of sound insulation in buildings and of building elements
using sound intensity™

Part 1° Laboratory measurements
Part 2° Flield measurements

Date of Establishment: 2007-10-03

Date of Public Notice in Official Gazette: 2007-10-03

Investigated by:  Japanese Industrial Standards Committee
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JAPANESE INDUSTRIAL STANDARD JIS A 1441-1 : 2007

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

Introduction This Japanese Industrial Standard has been prepared based on the first
edition of ISO 15186-1 Acoustics—Measurement of sound insulation in buildings and of
building elements using sound intensity—~Part 1° Laboratory measurements published
in 2000 with some modifications of the technical contents.

The portions underlined with dots in this part of JIS A 1441 are the matters different
from the original International Standard. A list of modifications with the explanations
is given in Annex 1 (informative).

1 Scope This part of JIS A 1441 specifies a sound intensity method to determine the
sound reduction index and the element-normalized level difference of building elements.
The method can be used as an alternative to JIS A 1416 and JIS A 1428, respectively. One
important use is when the traditional JIS A 1416 method fails because of high flanking
transmission.

The reproducibility of this intensity method is estimated to be equal to or better than
that of JIS A 1416.

NOTES 1 Some information about the accuracy with which this part of JIS A 1441
can reproduce the sound reduction index measured according to JIS A
1416 is given in Annex A.

2 The International Standard corresponding to this part of JIS A 1441 is
as follows.

In addition, symbols which denote the degree of correspondence in the
contents between the relevant International Standard and JIS are IDT
(identical), MOD (modified), and NEQ (not equivalent) according to ISO/
IEC Guide 21.

ISO 15186-1 : 2000 Acoustics—Measurement of sound insulation in
buildings and of building elements using sound in- tensity—FPart 1 -
Laboratory measurements (MOD)

2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this part of JIS A 1441. If the indication of
the year of coming into effect is given to these referred standards, only the edition of in-
dicated year constitutes the provision of this Standard but the revision and amendment
made thereafter do not apply. The normative references without the indication of the year
of coming into effect apply only to the most recent editions (including amendments).

JIS A 1416 Acoustics—Method for laboratory measurement of airborne sound insu-
lation of building elements
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NOTE : ISO 140-1 Acoustics—Measurement of sound insulation in buildings and
of building elements—Part 1° Requirements for laboratory test facilities
with suppressed flanking transmission and ISO 140-3 Acoustics—Measure-
ment of sound insulation in buildings and of building elements—~Part 3-
Laboratory measurements of airborne sound insulation of building elements
1s equivalent to the said standard.

JIS A 1428 Laboratory measurement of airborne sound insulation of small building
elements

NOTE : ISO 140-10 Acoustics—Measurement of sound insulation in buildings and
of building elements—~Part 10° Laboratory measurement of airborne sound
Insulation of small building elements is equivalent to the said standard.

JIS C 1507 Electroacoustics—Instruments for the measurement of sound intensity
—Measurement with pairs of pressure sensing microphones

NOTE : IEC 61043:1993 FElectroacoustics—Instruments for the measurement of
sound intensity—Measurements with pairs of pressure sensing micro-
phones is identical with the said standard.

JIS C 1515  Electroacoustics—Sound calibrators

NOTE : IEC 60942 FElectroacoustics—Sound calibrators is identical with the said
standard.

JIS Z 8736-1:1999 Acoustics—Determination of sound power levels of noise sources
using sound intensity—Part 1. Measurement at discrete points

NOTE : IS0 9614-1:1993 Acoustics—Determination of sound power levels of noise
sources using sound intensity—Part 1 - Measurement at discrete pointsis
identical with the said standard.

3 Terms and definitions For the purposes of this part of JIS A 1441, the following terms
and definitions apply.

3.1 average sound pressure level in a source room Ly ten times the logarithm to the
base 10 of the ratio of the space and time average of the sound pressure squared to the
square of the reference sound pressure, the space average being taken over the entire
room with the exception of those parts where the direct radiation of a sound source or the
near field of the boundaries (wall, window, etc.) is of significant influence

NOTES 1 This quantity is given in decibels (dB).
2 For a complete definition, see JIS A 1416.

3.2 sound reduction index B ten times the logarithm to the base 10 of the ratio of the
sound power (W) incident on the test specimen to the sound power (M%) transmitted
through the specimen, as given by the following equation

Wi
R=100100 ] mh | oo
glo(W2 ] (1)
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NOTE : The English expression of ONKYO TOKA SONSITU in Japanese is “sound
reduction index” in the corresponding International Standard to this part
of JIS A 1441. But, the expression “sound transmission loss” is also widely

3.3 sound intensity 7/ time-averaged rate of flow of sound energy per unit area oriented
normal to the local particle velocity, which is a vectorial quantity as given by the follow-
Ing equation

where, p(f) : the instantaneous sound pressure at a point (Pa)

u(t) . the instantaneous particle velocity at the same point (m/s)

T : the integral averaging time starting at the time 4 and end-
ing at & (s)

3.4 normal sound intensity . component of the sound intensity in the direction nor-
mal to a measurement surface defined by the unit normal vector # , as given by the follow-
ing equation

I = T 7 e 3)

the unit normal vector directed out of the volume enclosed by

Ny

where,
the measurement surface

3.5 normal sound intensity level L; ten times the logarithm to the base 10 of the

ratio of the unsigned value of the normal sound intensity to the reference intensity /%, as
given by the following equation:

Ly = 1010g10@ ................................................................. (4)

where, I : reference sound intensity (= 10 12 W/m?2)
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3.7 pressureresidual intensity index J,, difference between the indicated sound

pressure level, L, and the indicated sound intensity level, Lz, when the intensity probe
is placed and oriented in a sound field such that the sound intensity is zero, as given by
the following equation

Bt =Ly =Ly v (6)

NOTES 1 This quantity is expressed in decibels (dB).
2 Details for determining 9,79 are given in JIS C 1507.

3.8 intensity sound reduction index £7 the sound reduction index that is calculated
from the indoor average sound pressure level measured in the source room and the nor-
mal sound intensity level measured in the receiving room (which also may be the exterior),
as given by the following equation

R; —Lp1—6{zln +1()10g10(_MH ........................................... 1)
where, L, * the average sound pressure level in the source room (dB)
Zln the average normal sound intensity level over the
measurement surface in the receiving room (dB)
Sy @ the total area of the measurement surface(s) (m?)

S: the area of the test specimen under test (m?2)

NOTE : The weighted intensity sound reduction index, Kw, is calculated accord-
ing to JIS A 1419-1 by replacing K with A

3.9 intensity element normalized level difference D rne level difference given by the
following equation

- S
D[,ne :Lpl _6_|:L[n +1010g10(A_MJ+1010g10(N)] .................... (8)

where, L,: theindoor average sound pressure level in the source room (dB)

L ¢ the average normal sound intensity level over the measurement
------- surface in the receiving room (dB)
N @ the number of small building element units installed within the
measurement surface
S the total area of the measurement surface(s) (m?)

Ao the reference area (= 10 m2)

NOTE : The weighted intensity element normalized level difference, Dy, 1is
calculated according to JIS A 1419-1 by replacing D,. with Dyy..
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