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Foreword

This translation has been made based on the original Japanese Industrial
Standard established by the Minister of Land, Infrastructure and Trans-
port through deliberations at the Japanese Industrial Standards Committee
according to the proposal of establishing a Japanese Industrial Standard
from Japan Testing Center for Construction Materials (JTCCM)/Japanese
Standards Association (JSA), with a draft being attached, based on the pro-
vision of Article 12 Clause 1 of the Industrial Standardization Law.

This Standard has been made based on ISO 16032: 2004 Acoustics—Measure-
ment of sound pressure level from service equipment in buildings—FEngineer-
Ing method for the purposes of making it easier to compare this Standard
with International Standard; to prepare Japanese Industrial Standard con-
forming with International Standard; and to propose a draft of an Inter-
national Standard which is based on Japanese Industrial Standard.

Attention 1s 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,
utility model right or application for registration of utility model after opening
to the public which have technical properties. The relevant Minister and the
Japanese 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.
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JAPANESE INDUSTRIAL STANDARD JIS A 1429 : 2007

Field measurement of sound pressure level from
appliances and equipment used in water supply and
drainage installations in buildings

Introduction This Japanese Industrial Standard has been prepared based on the first
edition of ISO 16032 Acoustics—Measurement of sound pressure level from service equip-
ment in buildings—Engineering method published in 2004 with some modifications of
the technical contents. Because the original International Standard specifies the measure-
ment on general service equipment in buildings, while this Standard specifies the measure-
ment on only appliances and equipment used in water supply and drainage installations
(hereafter referred to as “water equipment”).

The portions given sidelines or dotted underlines in this Standard are the matters dif-
ferent from the original International Standard. A list of modifications with the explana-
tions is given in Annex 3 (informative).

1 Scope This Standard specifies methods for measuring the sound pressure level from
water equipment in the room installed to building structures. The water equipment covered

The methods are suitable for rooms with volumes of approximately 300 m?or less in
dwellings, hotels, schools, offices and hospitals, etc. This Standard is not in general intend-

The water equipment sound pressure level is determined as the maximum A-weighted
and optionally C-weighted sound pressure level occurring during a specified operation
cycle of the water equipment under test, or as the equivalent continuous sound pressure
level determined with a specified integration time.

Information @ The indoor sound generated by operation of water equipment refers

NOTE : The International Standard corresponding to this Standard 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 16032 : 2004 Acoustics—Measurement of sound pressure level from
service equipment in buildings—FEngineering method
(MOD)
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2 Normative references The following standards contain provisions which, through
reference in this text, constitute provisions of this Standard. The most recent editions of
the standards (including amendments) indicated below shall be applied.

JIS C 1509-1 FElectroacoustitcs—Sound level meters—~Part 1° Specifications

NOTE : IEC 61672-1:2002 Electroacoustics—Sound level meters—Part 1° Specifi-
cations is identical with the said standard.

JIS C 1514 Electroacoustics—Octave-band and fractional-octave-band filters

NOTE : IEC 61260:1995 Electroacoustics—Octave-band and fractional-octave-band
filters is identical with the said standard.

JIS C 1515 Electroacoustics—Sound calibrators

NOTE : IEC 60942:2003 Electroacoustics—Sound calibrators is identical with the
sald standard.

JIS 7 8401 Guide to the rounding of numpbers

ISO 3382 Acoustics—Measurement of the reverberation time of rooms with reference
to other acoustical parameters

3 Terms and definitions For the purposes of this Standard, the following terms and
definitions apply.

3.1 sound pressure level L ten times the logarithm to the base 10 of the ratio of the
square of the sound pressure, p2(9 to the square of the reference sound pressure p?, mea-
sured with a particular time weighting and a particular frequency weighting, selected
from those defined in JIS C 1509-1

It is expressed in decibels (dB). The reference sound pressure po is 20 uPa.

3.2 average sound pressure level L the level expressed in decibels (dB)

Zn:]-o 0.1
L =10 108 1| | oo, (1)
n

where, Li: the sound pressure level at the i-th microphone position, in
decibels, to be averaged (dB)
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3.3 A-weighted sound pressure level calculated from octave-band values in the frequency
range 63 Hz to 8 000 Hz s the sound pressure expressed in decibels (dB)

n
L, =10 log,, Y10 ) e 2
i=1

where, Zi: the sound pressure level in octave-band i
Ai: the A-weighting correction for octave-band i (see Annex A).

The value of Li depends on the measurements, but can be all the
parameters of 3.6.

3.4 C-weighted sound pressure level calculated from octave-band values in the frequen-
cy range 31.5 Hz to 8 000 Hz Zc the sound pressure expressed in decibels (dB)

L =10 10g 15 Y107 ) ittt (3)
=)

where, Li: the sound pressure level in octave-band 1
C . the C-weighting correction for octave-band i (see Annex A).

The value of L depends on the measurements, but can be all the
parameters of 3.6.

3.5 sound exposure level Lg the sound exposure level of a sound event given by the
following formula, as expressed in decibels (dB)
2
L, =10 log , i[”p—(t)dt
tO f 0
where, p(t): the instantaneous sound pressure (Pa)

t2to t1: a stated time interval long enough to encompass all sig-
nificant sound of a stated event (s)

po:  the reference sound pressure ( 2X 103 Pa)

to: the reference duration (to=1s)
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3.6 service equipment sound pressure level in octave-bands in the frequency range
31.5 Hz to 8 000 Hz In the following subclauses 3.6.1 to 3.6.9 are defined the octave-
band values which can be measured according to this Standard. See table 1.

3.6.1 ILsmax maximum sound pressure level in octave-bands determined with time
weighting S

3.6.2 Lsmax, T maximum sound pressure level in octave-bands determined with time
weighting S and standardized to a reverberation time of 0.5 s [3.8, equation (5)]

3.6.3 Lsmax,n maximum sound pressure level in octave-bands determined with time
weighting S and normalized to an equivalent sound absorption area of 10 m? [3.8, equa-
tion (6)]

3.6.4 Ir max maximum sound pressure level in octave-bands determined with time
weighting F

3.6.5 L#max, -t maximum sound pressure level in octave-bands determined with time
weighting F and standardized to a reverberation time of 0.5 s [3.8, equation (5)]

3.6.6 LFmax,n maximum sound pressure level in octave-bands determined with time
weighting F and normalized to an equivalent sound absorption area of 10 m2 [3.8, equa-
tion (6)]

3.6.7 Leg equivalent continuous sound pressure level

3.6.8 LeqnT equivalent continuous sound pressure level in octave-bands standardized
to a reverberation time of 0.5 s [3.8, equation (5)]

3.6.9 Legn equivalent continuous sound pressure level in octave-bands normalized to
an equivalent sound absorption area of 10 m? [3.8, equation (6)]

3.7 reverberation time 7' time that would be required for the sound pressure level to
decrease by 60 dB after the sound source has stopped (s)

3.8 standardized/normalized sound pressure level the measured sound pressure levels
in octave-bands can be standardized to a reverberation time of 0.5 s or normalized to an
equivalent sound absorption area of 10 m2, by using the equations (5) and (6), respectively
and as expressed in decibels (dB)

L. =L -101log, % .............................................................. 5)

0
where, L Is max, L max or Leq
7: the measured reverberation time (s)

h: =05s

A
Ln =L+10 logm A— ............................................................ (6)

0

where, L' Lsmax, ILF max 0Or Leg

A the equivalent sound absorption area (m?)
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0.16 : the value having the unit s/m
V: the room volume (m3)
T: the measured reverberation time (s)
Aot the reference equivalent sound absorption area (m2)
Ao =10 m2

NOTE : The standardization to the reference reverberation time of 0.5 s means to

4 Instrumentation Measurement of the maximum sound pressure level according to
this Standard implies the use of an octave-band real-time frequency analyser. The analyser
shall be able to read values of all octave-band sound pressure levels at the time when
the maximum A-weighted or C-weighted sound pressure level occurs during a specified
operating cycle of the water equipment under test. It is important to ensure that the
equipment used according to this Standard fulfils the requirement stated above. The most
common analysers used for building acoustic measurements include this feature.

NOTES 1 The instrumentation system, including the microphone and cable, shall
meet the requirements for an instrument specified in JIS C 1509-1.

2 For measurements in octave-bands, the filters shall meet the requirements
for filters specified in JIS C 1514.

3 At the beginning and at the end of the measurements verify, the sensitivity
of the instrumentation with a sound calibrator according to JIS C 1515.

5 Test method The water equipment sound pressure level is measured in octave-bands
in the frequency range 31.5 Hz/63 Hz to 8 000 Hz as the linear (unweighted) spectrum
corresponding to the maximum A-weighted or C-weighted sound pressure level occurring
during a specified operating cycle of the water equipment under test. Time weighting S
or F shall be used.

For evaluation of the equipment sound pressure level, take the octave-band spectrum
at that time when the maximum A-weighted or C-weighted sound pressure level occurs.
Alternatively or additionally the A-weighted or C-weighted equivalent continuous sound
pressure level can be determined with a specified integration time.
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The octave-band results are corrected for background noise and, if required, standard-
ized to a reverberation time of 0.5 s or normalized to an equivalent sound absorption area
of 10 m2. Finally the A-weighted and C-weighted sound pressure levels are calculated
from the corrected octave-band results.

The single number quantities which can be determined according to this Standard are
calculated from the octave-band values defined in 3.6.1 to 3.6.9. The notation in table 1
shall be used when reporting measurement results.

NOTES 1 The different quantities can be combined according to e.g. requirements
in national building code regulations.

Table 1 Various notations to express the maximum sound pressure level and
equivalent continuous sound pressure level (dB)

A-weighted value (calculated
from octave-band values in
the frequency range 63 Hz to
8 000 Hz)

C-weighted value (calculated
from octave-band values in
the frequency range 31.5 Hz
to 8 000 Hz)

Maximum sound LAS max L8 max
pressure level, time LS max, n1(1) Lcs max, ot (1)
welghtlng S LAS max, n(l) LCS max, n(l)
Maximum sound LAF max LCF max
pressure level, time LAF max, nr(1) Lcr max, ot (1)
welghtlng F LAF max, n(l) LCF' max, n(l)
Equivalent continuous| Laeq Loeq
sound pressure level Lieq, n1(1) Leq, n1()
LAeq, n(l) LCeq, n(l)

Note (1) :  See 6.6.

The different single number quantities given in table 1 are not comparable. Only
measurement results obtained with the same method shall be compared.

When measurement results are compared with legal requirements, it shall be ensured
that both refer to the same quantity. If the sound contains clearly audible tonal compo-
nents, this shall be stated in the report.

Windows and doors shall be closed during the measurements. The person performing
the test should stay outside the room.

6 Measurement procedure

6.1 General The water equipment sound pressure level is to be determined for a spe-
cified operating condition and operating cycle. The conditions shall only be used if they
are not opposed to national requirements and regulations.
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6.2 Installation method of measurement points distributed uniformly in the room

a) In the case of the stationary microphone Choose 3 to 5 indoor positions at least 0.7
m apart each other within the space that is at least 0.7 m away from the wall, floor
and ceiling. The positions shall be distributed uniformly in the space.

b) In the case of the mobile microphone When the sound generation property of source
is constant in time, use the microphone-moving device whose rotation radius is 0.7 m or
more and place the microphone in the space at least 50 cm away from the ceiling, surround-
ing wall and floor surface, with inclining the rotation plane against the floor surface and
keeping it against the wall surface with an angle of at least 10°. Alternatively, the micro-
phone may be moved at the rotational period of 30 s or more, provided that it shall be
ensured that the difference between the maximum and the minimum sound pressure
level during one period does not exceed 10 dB.

6.3 Measurement method of sound pressure level

a) In the case of the stationary microphone For the maximum sound pressure levels,
at each measurement point, measure the maximum A-weighted sound pressure level
Lamax, the maximum C-weighted sound pressure level Lcmax, the maximum sound pres-
sure level of the octave-band of the central frequency 63 Hz to 8 000 Hz Lmnax, the noise
exposure level Lag, etc., if required. For the equivalent continuous sound pressure
levels, at each measurement point, measure the A-weighted equivalent continuous
sound pressure level Laeq, the C-welghted equivalent continuous sound pressure level
Lceq, the equivalent continuous sound pressure level of the octave-band of the central
frequency 63 Hz to 8 000 Hz L., etc., if required. Make 3 or more measurements at each
measurement point.

b) In the case of the mobile microphone If required, measure the A-weighted equiva-
lent continuous sound pressure level Laeq, the C-weighted equivalent continuous
sound pressure level Lceq, and the equivalent continuous sound pressure level of the
octave-band of the central frequency 63 Hz to 8 000 Hz L.,. However, when this me-
thod is used, be sure to use a noise meter having the integration average function.
The averaging time shall be an integral multiple of the rotational period of the micro-
phone moving device.
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This method shall not be used for measurement of the maximum sound pressure
level.

6.4 Calculation method of indoor average value of sound pressure level In the case of
the stationary microphone, use the calculation method defined in 3.2, and calculate, at
each measurement point, the indoor average level of the A-weighted maximum sound
pressure level Lamax, the C-weighted maximum sound pressure level Lomax, the maximum
sound pressure level of the octave-band of the central frequency 63 Hz to 8 000 Hz Lmax,
the noise exposure level Lag, the A-weighted equivalent continuous sound pressure level
Laeq, the C-weighted equivalent continuous sound pressure level Lceq, and the equivalent
continuous sound pressure level of the octave-band of the central frequency 63 Hz to 8 000
Hz Leq, etc. The indoor average value shall be rounded to 1 decimal point. However, if
the difference between the maximum value and the minimum value at the measurement
point exceeds 10 dB, then the average value shall not be calculated, but the maximum
value and the minimum value shall be mentioned in the report.

6.5 Correction for background noise Determine the octave-band background noise lev-
el and correct the measured water equipment sound pressure level according to clause 8.

6.6 Standardization or normalization of octave-band results If required, the octave-
band results corrected for background noise can be standardized or normalized to reference
absorption properties of the room. Measure the reverberation time according to clause 7,
and make the standardization by use of equation (5) in definition 3.8, and the normalization
according to equation (6) in definition 3.8. The A-weighted and C-weighted results shall
be rounded to an integer.

If required, to obtain the standardized or normalized values of the A-weighted equiva-
lent continuous sound pressure level Lacq or C-weighted equivalent continuous sound
pressure level Lceq, calculate them respectively from the octave-band value of the standard-
ized or normalized values in the range 63 Hz to 8 000 Hz. If the 31.5 Hz octave-band con-
tributes to the C-weighted sound pressure level, this shall be mentioned in the report.

Background noise problems may be present when measuring the reverberation time
in the 8 000 Hz octave-band. If the 8 000 Hz octave-band sound pressure level of the
water equipment noise is at least 15 dB below the octave-band in the spectrum with the
highest level, then standardization or normalization shall not be performed in 8 000 Hz
octave-band.

6.7 Calculation of A- and C-weighted values Using either the results achieved in 6.5,
or alternatively 6.6, determine the A-weighted level from the octave-band levels in the
frequency range 63 Hz to 8 000 Hz according to definition 3.3. Determine the C-weighted
level from the octave-band levels in the frequency range 31.5 Hz to 8 000 Hz according
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