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A survey on sound power level standards

Keisuke YAMADA

Abstract

Sound power level is one of the physical quantities essential for the evaluation of sounds and it has been used as the
basis of noise regulations or industrial standards in recent years. According to the industrial standards such as ISO
(International Organization for Standardization) and JIS (Japanese Industrial Standards) for sound power level
measurement, several methods are categorized in accordance with required accuracy or apparatus to be tested. The
comparative method is most practical because the sound power level can be measured accurately without high-spec
measurement facilities. In this method, the determination of the sound power level for a reference sound source is
indispensable. A reference sound source is designed to generate flat and stable sound power for wide frequency range.
The reference sound source with pre-determined sound power level is used as a reference and compared with apparatus
under test. In Japan, many of the customers who carried out the sound power measurements have desired the calibration
of reference sound sources in domestic calibration/test laboratory, but the calibration service has not been provided yet.
To meet the customers’ request, NMIJ (National Metrology Institute of Japan) decided to begin the calibration service
of the reference sound source in 2014. In this report, firstly we investigate the situation of utilizing sound power levels
in various countries, based on the regulations and the ISO standards for sound power level measurement, to make clear
the importance of sound power level measurement and necessity of reference sound source calibrations. Then the

component technology indispensable for developing the calibration system is revealed.
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(4.19)

412 TEAVFUUT4EY
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—J, REELTIE, KE»rsEHFEFTE~ 170k
VHBEEZTICIET S EEBNICHETH D

EDVFITOND. WEFPEL L LHERGEETTIE, <A1
70k VEOFEEZIEFEISRD 572012, A 70k
VBRI T ALENS L. — T TEVIEEE TRk
ENEL b7z~ A 7 ask v kT i S8 5 53RN
EUL. F72 FABZHTO~YA 70K MOBEDEDN
SRTHEZ RO B LT, HHTL2Oo0< (7
TR DEEDOMIE 72T T {, AHZEORIEATLE
Thb.

4.2 HERAIEE
HENT =LV OHlbEEE LT, BT 2583
— LUV DSEE RIS HETT IR & DI X 5 (el
SEHR) AL S TG 0T
HEESHIZBWT, WES R 3 2 52887 —
L iE, K4 kp
Ly = Ly +10logy, si —K, (4.20)
0

Thb. ZIT, L 3WEERE ORMIEEIT o 72 RKEHIE
LNV THDL, BEST — L RUDEEMIT o 2 HEHAE S
%, BN OB R & F UALEICIE AT 5 &

—, N
Lyyrer = Lpfref + 10log;, S_O —K; <4‘21>
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NVThY, BHMOHETHD. 7z, L, I REEE OH
ExfTo 2 RMHFEL NV TH L. K(4.20) B L0 (4.21)
25, WERNRYOEE ST — L)V,
Ly = Lyrer + (Lt '— Lptrer’) (4.22)

L b,

PHES BT, WESRYOEE T — L)
%L, e35E, X (419 12ESTIE

Ly » =L,’+C (4.23)

EELIUDTEL., 22T, LIIREES OMIEE LT
S BN EEL NV TH Y, C[dB] IER (4.19)
IZBWT L ARCHEET D, BEHTL2EET —H
L, . [dB] T& % FAEF 2 [ —BE T TllET U,

LWref_r :% =+C <424>
MO, 22T, L
XN ERNETFEIEEE L NV RS ORIE 51T - 77

| [dB] IS BEHEE I 2 Tl

LOTHAH. 3 (4.23) BLU (4.24) 25, HWENSR
W oOFEE T — 14,
LW_r = LWref_r + (EI - %,) (4.25)
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5. BEEFTEREOFE & M FH
51 EETR
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BT 777 NAY ¥ —FeoTBY, ENELE
AHADZ EMFHRTILL b TWn5,

52 ERMCETIEEFTEREOHRRK

EOCHEENST — L AXVEEDTHOILT E TV 5 RN
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5.1 E LR O EBREE T L 725 8T — L AOVIE RS 2
M0 R LEIET O
BT — L~ YL D JE BRI Fm ik e
T AR 75 0 e KA
BCOUYSA 7 H—T " RE BEFRA ECHE S FE IS R -

JEE A YR
BT — L ~UL3 16 dB LI

[Hz] [dB]
0, BT D 1S F T X —
50 - 80 0.8 TR ROHFESRY — L~ L
100 - 160 0.4 DFEN 4dB ZHZ 720
200 - 20 k 0.2

VUL DR &, R HE#R
DR & L ~UL & DFED,
100 Hz -10 kHz @ 1/3 47

K —T7 N RIZBWT 6dB %

56 m LLR)Eidsk
BEORYHE 4 m U
)& o 7o i E
%

AN

51 77 Y RIFEMEEFJE Reference Sound Source Type 4204
(Briiel & Kjaer) ¢ 300 mm X 300 mm
P s === L L e el 1
1 () u (B) :
Tl 1
b NMI )
' n ~A 7 mak
' I R EDKIE |
P EAE R i t] '
L DRE n( R R i
i i FEHE IR '
d i DIEIE '
1 N
! ( e — ) i
b oo I :
52 FHYMENCBIT A B U O R AL A )
R52 FEOEENIEHNIC X 5 IEEFTHOFTE ST — L ANOUK
1k
Ak JEHEED & [dBl
T T 44
[Hzl (=2
PTB [36] KA 10020k 0.6 (1000 Hz)
INRiM [37] A44VU7  100-10k  1.5(100 Hz-10 kHz)
NMU (78 AA 100-10k  1.0(100 Hz-10 kHz)
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WITIEFE S B A FE T — L SOVHIPED B 7
5. HRATHEENS, EBURELAHL?SOMT, K
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) 7R B % FEORIERERI X 7% <, 1SO 6926 (ZFE - 725
HEFFROBIEDTE IR Z\V. 20728, NMI A
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6. NMU ICH (T B EEFERIEDIHFEEHEFE
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DWIRIERE, b ) — 2 IEEE S D W R IR
ThAbH. NMIJ TlE, HHEHEBEICEDWIKIE* £t
T5. HEEIUTOEBY THD.

—2lL, YA 70k DOFERIEORHENETH 5.
HEESE, By b, SHEIEEE -1\ )Y
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L T S NRIEE DB L SN T2 DA TH
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62 BEEZERKIEDEEEE
55 3 WA HEER A R I L2 FE Y, 2014 FEEEPNICIIEY — €
ARG E B L, WESMOMEEITS .

BIERT S &9 5 2#¥)1%, Briel & Kjar £ Reference
Sound Source Type 4204 % %15 & 9%, BIE AP 1L
100 Hz - 10 kHz (1/3 octave band), HIZ & 354G S
131dB TH 5.
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TRIEEWE B O YLK, B DA SR % X 5 T
ETH 5.

F72, ZOHEFFIIBEIE—y THREISNIZT7 7~
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