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Abstract

Keywords: Anechoic Chamber,Sound Power Level,

Sound Pressure Level

Unlike earthquake, fire, flood, air and poisonous chemical
substances has immediate impact on people and the noise had not
been given much attention in the past. In the progress of being
advanced country, the acoustic dwelling environment of citizen
should be enhanced simultaneously.

In the year of 2007 ~ 2009 - the Architecture and Building
Research Institute, Ministry of the Interior and the Bureau of
Standards Metrology and Inspection, Ministry of Economic Affairs
have jointly completed and promulgate successively relevant CNS
Acoustic standards of building. Construction and Planning Agency ,
Ministry of the Interior amended the building regulation that is
about air sound insulation of the wall of difference rooms and
impact sound insulation of the floors on dwelling. The amended
clauses were announced on June 7, 2016. This study intends to use
anechoic chamber based on the previous results to study the sound
source characteristics such as sound power level, sound pressure
level, the power spectral density of the signal, identification and
evaluation of the prominent discrete tone...etc.

This study also found that the current CNS standard on noise
measurement in our country is mainly related to the measurement of
acoustic noise level at the scene of industrial safety, motor,
machinery and traffic, etc. The main application of laboratory
measurement is sound power level measurement. Therefore, this

study refers to the current most commonly quoted I1SO 7779

Xl
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standard in 3C products and technology industries and applied the
standard in 12 pieces of the sound sources testing.
In the sound pressure analysis of the sound sources, the 12 test
products collected in this study have different sound pressure levels
and the power spectral density of the signal at a distance of 1m. The
larger the value, the greater the noise level on behalf of the listener.
In the sound power analysis of the sound sources, this study found
two pieces of devices could not reach the specified noise level, and
the sound power level L,, (A) of the toy gun was 83.7 dB (A). The
12 test results of sound sources show no prominent discrete tone.
Based on this study, the immediate and long-term suggestions
are proposed as follows:
1.For immediate suggestion: This study has consulted I1SO
7779:Acoustics — Measurement of airborne noise emitted by
information technology and telecommunications equipment to
complete the measurement standard (draft), it is expected that it
will be helpful to the Bureau of Standards Metrology and
Inspection, Ministry of Economic Affairs to release the new
standard.

2.For long-term suggestion: The noise source characteristic is one
of the important factors in building sound insulation. Therefore,
in order to ensure the quality of the acoustics of building
environment, it is suggested that various noise sources and
building sound insulation technologies should be discussed in
depth for the reference design.

These informations shall provide a frame of reference when

the government sets up the relevant polices.

Xl
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4.Near-field signal acquisition for smartglasses using two acoustic

vector-sensors ( Dovid Y.Levin % Speech Communication Volume 83,

October , 2016 )

Since changes in the array’s position correspond to the desired speaker’s
movement, the relative source-receiver position remains unchanged; hence, the
need to track fluctuations of the steering vector is avoided. Conversely, the
spatial statistics of the noise are subject to rapid and abrupt changes due to
sudden movement and rotation of the user’s head. Consequently, the algorithm
must be capable of rapid adaptation toward such changes. We propose an
algorithm which incorporates detection of the desired speech in the
time-frequency domain, and employs this information to adaptively update
estimates of the noise statistics. We conduct controlled measurements of the
array in noisy scenarios. The proposed algorithm preforms favorably with
respect to conventional algorithms.
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3.A Two-Stage Model for Energy Transmission and Radiation Analysis
of Laminated Composite Double-Leaf Structures ( Atanu Sahu % J.

Vib. Acoust 139(4) ,May 30, 2017 )

A two-stage numerical model is developed to understand the energy
transmission characteristics through a finite double-leaf structure placed in an
infinite baffle subjected to an external excitation. In the first stage, a
mobility-based coupled finite element-boundary element (FE-BE) technique is
implemented to model the energy transmission from the primary panel to the
secondary panel through an air gap. In the second stage, a separate boundary
element (BE)-based model is developed to estimate the sound power radiated by
the radiating (secondary) panel into the receiving side. The advantage of the
proposed approach is that it is sufficient to mesh the structural panels alone,
thereby reducing the problem dimensions and the difficulty in modeling.
Numerical experiments are carried out for different material models by varying
air-gap thicknesses and also by introducing alternate energy transmission path in
terms of mechanical links and the obtained results are discussed.
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3150 16.3 17.5 1/3 2 48 (Hz)

4000 16.8 17.7
5000 17.6 18.2
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BHEFEE P T AHRN I EERS ARE

4.5 1SO 7779 /& = | = 19.1dB(A)

5.4 ISO7779 2 dp i t7 > 3 RMEM B2 2 53 -

B 3-2.20 R b b 2 Bipl % %
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AL EHITRP L FR A& iR R B GRE
T o % ISO 3745 & 7 B g p o3t 1/3 g F 100~10 k
Hz 2 453 A 0 108 5] 8 5 0 L (Lin) CA 4o s o o
Lu(A) &2 BB FRIS R Im 2 R =8 L, > B R% 5% 4oF) 3-2.21
B (- )Hr o

# K Lw Lwa /‘(
Hz dB dB Bt 5 B )

100 434 243 110 - Bert K

125 495 33.3 - ¥ & = -Aweighted
160 | 521 | 389 %

200 55.9 451
250 61.9 53.3
315 51.6 44.9
400 49.8 45
500 51.8 48.6
630 47.4 45.5

~
o

<

-3 % (dB)
Du

Chinmanil

800 | 46.1 | 453 ® 7
1000 | 458 | 458
1250 | 447 | 453 10

1600 | 45.2 46.2
2000 48 49.2

2500 47.4 48.7 '10100 200 400 800 1600 3150 6300
3150 47.2 48.4 1/3 4% (Hz)

4000 47.2 48.2

5000 | 47.7 | 48.3 i

1.1 45 1SO 3745 7 2 ¥+ % & 4 Ly(Lin) =65.5 dB

2.5 1ISO 3745 7 £ A e 8+ 5 & 5 Ly(A) =60.9 dB(A)
B3I FARTE P W R GRS AR E
4.5 1ISO 7779 ¥/ =3 | =437 dB(A)
5.4 ISO7779 2. dp i ts » FMEP B2 2 FFH -

6300 49.6 49.5
8000 51.5 50.3
10000 53 50.5

] 3-2.21 ",f BIs2 RS S
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Tk ISO3745 T EH F =B R E 13 B4 F 100~10k
Hz z #g 2% & % » 1118 3] gt : <,ag@|_(|_in)‘A4c*§_ag»;4g?<;igg
Lu(A) &2 BB FRIS R Im 2 R =8 L, > B R% 5 4oF) 3-2.22
2 dg(— )P o

Hp ¥ Lw Lwa
Hz dB dB Bort & B E R
100 57.6 38.4 110 -
125 65.9 49.7 & 87 F %A weighted
160 67.2 53.9 90 ﬂ

200 | 71.8 | 60.9
250 | 74.8 | 66.1
315 | 781 | 715 " /a—?
400 | 89.8 85
500 788 | 75.6 20
630 | 795 | 77.6
800 | 83.7 83 30
1000 | 81.3 | 813
1250 | 82.8 | 834
1600 | 824 | 834
2000 | 82.8 84

-10

2500 85.1 86.4 100 200 400 800 1600 3150 6300
3150 85.1 86.3 1/3 {48 (Hz)

-

54 % (dB)

10

4000 81.8 82.7
5000 82.5 83.1

6300 | 801 | 80 | iy 103745 34 Ascdpdin % i 5 Lu(A)=94.7 dB(A)
8000 | 801 | 789 | 34 iminid g ®eEd & <76 dB(A)RLE
10000 | 791 | 766 | 4.3 150 7779 4 = [ =80.8 dB(A)

5.6k 4 1SO 7779 2 41 A 47 » 4 M 37 B K39 -

L

1.5 1ISO3745 7 £ ¥ F i 5 L(Lin) =95.3dB

B 3-222 % B-F 2 £ P2 %
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WHE g 2 HF S AFE R G 4R e A 4 5 100

i THESF B 0 A 800 HZ e RACH -

BoE o AR RRE A BB 58 Ly(A)F £ PR R 0

i <45 dB(A)Z 2 # o

CANEE R EBTT ko sieR 2 MR #E % 100 3 10000 Hz z #r
& fgeid o] >+ 50.2dB> e fiE & 2000 Hz 2. #-7 % L,=63.6 dB >
rgww WES 13.4dB 12 b o AT LR & B iR AE 2 AR Ao

L IR E AR 2 A A > Ap % A 160 Hz ~ 800 Hz %
3150Hz %4 — B A » B AdefE s 58 L (A) 5 837
dB(A) » # % 0 < 45 57 5ok b 7k (R 45F B0dB(A)z % - i1}
PR gtk g 2L T & -

AR R PR S AR AR (RB)FRT
HOA-4e B F 0 L (A)S 70.7dB(A) 23 5 #Rh (Bid) B
BT o Ly(A)H B 3 79.7dB(A) > T #E % 100 & 400 Hz #% 8 2 #c
R R -

. H‘%%J honrES 2 SN Ah  HEFET > 8 Al

F =% L(A) L 50.3dB(A) Fr I A HEFET > L(A)
2% 1618dBA) A HBEEFAFIIF I PHEEZZRYE o

AR I ERE S A TR o N2 A-éc -7 & Ly(A)
554dBA) R R B adko w2 FBApE o kg
20 A=t g Bt K L(A) 5 30.4dB(A) 2 S e A § g 2wk
i
FEPFIRE R ETRE A SRR LS E S R LA
% 60.9 dB(A) - ttﬁ;?::‘«f 250 Hz /%@F RACE - BciE o A B2 L(A)
% 94.7dB(A) > %#E % 400 © 10000 Hz 2. #ciE ¢ B > 78dB -

A AT EER A S AR Im iﬁ‘@lﬁlﬁLpf v BB os B B
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(80.8dB(A)) > 32 & 7 %+ (69.9dB(A)) > < ## N s e b 5 (P-if )
(64.5dB(A)) > = +F Vg H e b $8 (Bei# ) (56.0dB(A))> % kb 5
(Pt ) (46.0dB(A))> "4 B #(43.7dB(A)) > 7 #7 T % £(42.9dB(A))
> R oS (MiE) (38.3dB(A)) > » U 3 ix % (35.5dB(A)) > 7 Ha
i % (275dB(A)) > £ 5 4] 7 %% (2L.0dB(A)) > 1§ 4 i bk %
(19.1dB(A))
A AR RRASETE I T PR SEEANRS S AFT D
TS BB AL R AR IRE TR R YT .?ff,}a 3 i
WEHRAST PR RACE - e YR BRI T EEE
(FFT) Bl » H ¢ e BB A ¥ 444 Hz Az H 4 se2 v (ALp) 2
0.13dB -~ =& F ﬁ/ﬁﬁ h4F & 819Hz A2 R 1 & (ALp) 5 4.19 dB 2
FETT s A P ISO 7779 T B | 2 A PR % OE
TLAPMKEIAEEH
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FRE BRI EE REIRERE -7 L AR TP
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2_ "1SO 7779 Acoustics — Measurement of airborne noise emitted
by information technology and telecommunications equipment
T Bp gt S 2 L MEE S ph TR i&"ﬁ.‘?’ 8]
Pl B R R ERIEE AT A HY
Wl tesk b B F AR EE LR G TE0 5 o

3. % FHE 31 - &
32 ¥ T &

4 B LR K

KAETEE |BIHAAITE
i 5.2 i » TR S %
5.3 3K # 4% i

w3 44|61 prat
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7.7 Bk = 2 chp) 2

78 % 5 BB Mot B

7.9 B3 (0 eip] &

8.1 it

8.2 L iRI* FETA
B

8. i it ¥ & | 83 MR
B4R |84 KE

==
§ 2 BRi|85m 4% KL KT

BRI 8.6Ms =3

8.7 ¥R i~ & g jp|

8.8 BB~ 12 p|F_

9. & 3z 452 4 | 9.1 & jedreny
2 hFR | 0244 hEH

(FH S : A= ATD)

78



Fr i KAZERIREET R

-8 HREYERFE

5 4 w5
Bt 4 7- " > _ﬂ

Acoustics — Measurement of airborne noise emitted by information
technology and telecommunications equipment
Lig ¥ §

AR R AT RRAE 2 TR L ARA AL
AP F O EHPIEZTERCE FFiIEE R BIE
WE A4 ES F B ZERET AR B R
% > Y v g2 ,,g
BRI TR 2 F 2R ARV R I/ES F R R
SRR FiRE B P ISO3741 5 Bt B Rz 0 1SO3744 5 - F B,.T_-‘L'
H Fehpd %};( <éé's¢) Bl > 21SO 37455 p o BH-(& B3)E R

w3 '\33&5@';’ iz %
Lo ARERS
é_ﬁlﬁﬂ?’ﬁ}\} 2K

.
’ﬁ

ERRINGN KT R E RS AR Srig SRS oo S
KR % 1SO 11201%@ R ."W?FtE‘WP | 2K 2 R
% ’]L%El’ 7 ?&'F'ﬁ pHA AT R FEg A Lol BT EE R
2. %4 R

ISO 266 Acoustics —- Preferred frequencies

ISO 3741 Acoustics -- Determination of sound power levels and sound energy levels of
noise sources using sound pressure -- Precision methods for reverberation test
rooms

ISO 3744 Acoustics - Determination of sound power levels and sound energy levels of
noise sources using sound pressure -- Engineering methods for an essentially
free field over a reflecting plane

ISO 3745 Acoustics - Determination of sound power levels and sound energy levels of
noise sources using sound pressure -- Precision methods for anechoic rooms
and hemi-anechoic rooms

ISO 6926 Acoustics - Requirements for the performance and calibration of reference
sound sources used for the determination of sound power levels

ISO 9295 Acoustics - Determination of high-frequency sound power levels emitted by
machinery and equipment

ISO 9296 Acoustics - Declared noise emission values of computer and business
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w2 9 a
CNS ¥ % “AL R L ERIEF -
equipment

ISO 11201 Acoustics - Noise emitted by machinery and equipment - Determination of
emission sound pressure levels at a work station and at other specified
positions in an essentially free field over a reflecting plane with negligible
environmental corrections

ISO 11203 Acoustics - Noise emitted by machinery and equipment - Determination of
emission sound pressure levels at a work station and at other specified
positions from the sound power level

IEC 60942 Electroacoustics - Sound calibrators

IEC 61260 Electroacoustics - Octave-band and fractional-octave-band filters

IEC 61672-1 Electroacoustics - Sound level meters

ECMA-74 Measurement of Airborne Noise emitted by Information Technology
and Telecommunications Equipment

3% F W&
3.1 -
3114 & Bk SR (BagalR8)
TERPEXA BRFSH2AS RO TRECHAS  F R T
% - wEFEM > 30150 120015 3.1 -
3124 LA RRIFEE (CHpARE)
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LI

fd 7 AT Y A SR R 0 AR G RS S
B oriE G BROIT R TR SIS R oz SRR

3.22%% (p)
B AR BERS 2L E o
%

()R E = 5 tadr+ (Pascal)
(Qp# Hii ¥ & BB 2 > 51 (root mean square(r.m.s.))
323%Fm i (Lp)
R REpT S g A BB T 2 ot B 105 AP $HEcs 210
L, = 1010gp—z dB
l:)0
# 4 B BRP A 20pPa
3.24T 0B = % (Lpeqr)
MEES B L RAH 2 PER T ISR 5 P TR Y et BT R R
F R GlArA R O L Coe R 0 S R R R
L3R AT F B/ - % o J 0 ¥IRPy 5 20uPa -

p(t)?
Lpeqr = 10logl f dv) dB
0
0
3.25%x % (P)
g R S LR S R S
o

(1) F FH =5 14 (Watts)
(A E8 2 Bt 5 GAp BRI B R 2 T30

3268 & = (L)
BBt Fogter A B Tagnt @105 RBP4 Hcis 100 2 R
pgbﬁ,gwmﬁ%% AR 2 U.-QVAAE*E%J% &i,v‘»j_ﬁ.\C4“s}§§»
PF M AR B e L3RR B R o AR
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5 250 —8.6
6 315 —6.6
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