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ABSTRACT

Keywords: Light Partition Wall; Sound Insulation; Taguchi Method.

Dry light partition walls have been popularly chosen in building
construction projects these days because of their advantages in weight,
earthquake resistance, workability, thickness, fire resistance, heat
isolation and lower population. However, their performance in sound
isolation is greatly doubted. In this research, considering the partition
surface mass density, number of layers, the stud used, the density and
the thickness of the sound absorbing material as the major factors, eight
types of partition combinations based on the Taguchi method are
employed and tested on the experimental platform of the airborne
sound insulation laboratory (R4/R5). According to the test result, it
shows that the thickness of the partition and the partition surface mass
density are respectively the most and the second significant factor to
the performance of the sound insulation.
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SR (Sdrd 49 9t o d P EREBF R R R G H R O e
BAES BB EAE G BRAR R HAKLEA S H R MUEE 34
s BERYRERNG BAMZ G H L2526 BARZ KKk 2 7
Fod BEHENED EE TR Y MK 2 E FS JHIE

FELBP TN THS T 0 CARP R LY B Rk

% 48.1dB~48.4dB - FJpt > H AR EHF LT B %

™

—=

cF
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AP IR AR 1

Cad

257y

249 A ko RARZ K~ 2 FHRS N

KARfEE £

PG E

$HIEE L

PRATHF E R | 16.7dB~18.4dB | 52.4dB~53.8dB | 43.5dB~44.2dB
P4 ER | 23.0dB~26.9dB | 54.1dB~54.3dB | 51.1dB~55.1dB
FEHEER 11.8dB~12.5dB | 52.1dB~53.9dB | 41.0dB~46.3dB
EFEEA 17.4dB~18.8dB | 49.1dB~55.9dB | 48.1dB~48.4dB
R B PR AR
o v BRI LETER L SRR AT &RT LT A 0T
A e R E R 3 X {SB-T i RIS IR A SRS 4-10

£4-10 A%k E %223 i 4

P |FlRgixe 5 7% (dB) SN 1t
i+ A B |AxC|C [BXxDD |[E |% 1=|% 2=|% 3 =%|T

1 1 1 1t 1 |1 |47 47 47 47 |33.44
2 1 1 1 2 2 2 |2 |53 53 53 53 |34.49
31 2 P2 [t 2 2 |47 47 47 47 |33.44
4 1 2 2 2 2 |1 |1 |54 54 54 54 |34.65
5 2 1L 2 1 2 |1 ]2 J4 41 41 41 |32.26
6 2 1 2 2 11 |2 |1 |48 48 48 48 [33.62
7 R 2 1 |1 2 2 |1 |44 44 43 43.7 132.87
8 |2 2 1 2 11 1 ]2 51 51 51 51 |34.15

d & 410 VoA R E 2T HEEAD
Z2ARR o R 4
=34.65 % LB it o

£ P ’Lg‘ig‘

R

44

BTV FoREAREE ] 0 AT

Ie 5 £ ER=54dB% 113 * % & 2 SNt




EH

Al = (47 + 53+ 47 +54)/4 = 50.25
A2 =(41+48+43.7+51)/4=4592
Bl=(47+53+41+48)/4 =47.25
B2 = (47 +54+43.7+51)/4=48.92
Cl=(47+47+41+43.7)/4 = 44.67
C2=(53+54+48+51)/4=51.50
D1=(47+54+41+51)/4 = 4825
D2 =(53+47+48+43.7)/4 = 47.92
El=(47+54+48+43.7)/4=48.17
E2=(53+47+41+51)/4=148.00

IR TSR KBRS B2 B % B0 411 St

#4-11 R EBHPERT IO B2

R AR £

g |REEE
A B AxC C BxD D E

1 50.25 47.25 148.67 |44.67 |48.25 |48.25 |48.17

2 45.92 48.92 4750 |51.50 |47.92 |47.92 |48.00

Max-Min|4.33 1.67 1.17 6.83 0.33 0.33 0.17

T35 48.08 48.08 |48.08 |48.08 [48.08 |48.08 |48.08

d Ty RA T R gREResY s M EEC 0 B

BAZZEERBAKEFOLITIEF S g2 rak 5 2g H Kk

D~¥# 8% E-RBE2 2 {v% &% P &g o

BTORE N TS oA 2 T 0EY 2w L Bl4o Bl 4-9~4-13 S o
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55.00
50.00
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X

a3
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L

55.00

45.00

ap i L1
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®4-10 7 %25 & 7]+ (B)?x % @
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FrE ERLEN

55.00

50.00

[ £1dB

45.00

S e R

40.00
gt 2t
®4-11 & ¥ #1 & #&F]+ (C)2c % H
3 A1 K 8
55.00
5000 [
3 -
) i —*
S
i
4500 -
40.00
fﬁwﬁmOK 1? [48124K

W4-12 =5 $# Kigk(D) 7]+ »2 5% §l
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I TR R i 2 AT Y

=0l

55.00 ; ;

50.00 f-----m-mmmmmmmmmmmmoe ffffffffffff ffffffffffff
M o | |
g - ! ﬁT
ﬁ'[:-_ | |
B | |

45.00 [ oo P

40.00 ‘

CEI T

W4-13 F 2 255 55 (E)>c % F]

PRI RN PR T R SN

=h

WA L EROFEERFZ RS S5 RROREE G > Ft o Ay
{FPadENEFlbdel - d N KL a2 i a3 Er F
LR EHE 2 B FRET ARSI Y AXC P i Bl

PRE TS T

AIC1 = (47.0 + 47.0)/2 = 47.0

AIC2 = (53.0 + 54.0)/2 = 53.5

A2C1 = (41.0+43.67)/2 =42.35

A2C2 = (48.0+51.0)/2 = 49.50

Bk BRI et 4-12 2 B 4-14 907 od BT v AXC 2 B R B L T

Bk AR N T A AXC T ERIIT Y s e BARZ KK

A RF) 7 € F iR BB %k 0 ¥ F]BxD o] 3t AxC 2

XIAEH AT AT IS A P R F o d WIREF L R T (T
& T

¢ BREF I EF > RARTAERERTF TR Y S FE
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FrE ERLEN

Al A2
Cl 47.00 42.35
C2 53.50 49.50
55.00
50.00 ~5
——(1
\ —=—(C2
45.00 \
40.00
Al A2

B4-14 % %R (A)2 & H & &(C)2 2 3 ft7

T ORI E 4-1] ERERRIEY RLAEFRE A R
4 47 (Analysis of Variance; ANOVA) &~ f&3e3+ 4 4707 2> (- T
TE A RRE S RV AFARBEORIRA B L EBINS T TE - I
PYFEFPTRFR CRAEACEIRFORARR O VEBLAREILT T R
FAR 0 FF AR OREATER-REANRHEESFELFHEFOREE
[16) m T o R dc? 2 LA o0
1. 3T 2 fo(Sum of Square for Total;SST)
SST :Zkl:i(y” ) s (5.1)

.

2. 2T 3 4o(Sum of Square for Between;SSB)
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E R TIE RISt 27

SSB = nl(yl - 7)2 + nz(yz - 7)2 +..F nk(yk - 7)2

-y)’

:ZZ(7|

k n;
i=1

]:

3. Jep T3 fe(Sum of Square for Within;SSW) & 7% £ T = {r(Sum of

Square for Error;SSE)

SSE = Zzi(yij - yi)2

i=l j=1

4, I3 'fr’ﬁ - ;.Jm:{ ;\:
SSB + SSE = SST

Bk A NI 4ok 4-13 P

#4-13 - A2 % 2 KIFANOVAL

23 KR |T 2 A(SS) p d & (DF)|357* (MS) Fi ® ?‘1;%5‘.
Sh P SSB | MSB MSB
7] 3 SSB = =Y k-1 MSB =
= ;Jz;(y ) k-1 | MSE SST
k n
7 x SSEZZZ(yij_yi)Z n—k MSEZE
o1 j=1 n—k
k ni
L1 SST :ZZ(yij -y’ [n-1
i=l j=1

SSB, = 2x[(50.25-48.08)” + (45.92-48.08)* | = 18.78
SSB, =2x [(47.25 -48.08)” +(48.92- 48.08)2]: 2.78
SSB, . =2x [(48.67 -48.08)* +(47.50 -48.08)2]= 1.36
SSB. = 2x [(44.67 -48.08)* +(51.50 - 48.08)2]= 46.69
SSBg,p = 2% [(48.25 -48.08)” +(47.92 - 48.08)2]= 0.11
SSB, =2x [(48.25 -48.08)” +(47.92 - 48.08)2]= 0.11
SSB. =2x [(48.17 -48.08)” +(48.00 —48.08)2]= 0.03

SSE = SST —SSB =32.72

MSB, = @ =18.78
MSB, = # =2.78

50




MSB, .. ?:1 36
MSB, = @ — 46.69
MSB,, %:o 1
MSB, :%: 0.11
MSB, = g = 0.03
MSE =¥= 5.45
IST
5.45
2.
=2 _os1
5.45
18.78
=210 _ 025
A 545
266 K
5.45
0.11
2002
PP 545
L Y
5.45
=005 601
5.45
18.78
= ~18.3%
102.58
278 o,
102.58
46.
= 2009 _ s 500,
102.58
KLY
102.58
=005 030
102.58

ENUR

:‘W?_

R AR £
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E R TIE RISt 27

Bt B R R RS ok 4-14 fr

%4-14 [RREBBEL

55 | T34(SS) | Ad R(DF) | H>(MS) | Fri [FRARP
A 18.78 1 18.78 344 | 18.30%
B 2.78 1 2.78 0.51 | 2.71%

AxB 1.36 1 1.36 025 | 1.33%
C 46.69 1 46.69 8.56 | 45.52%

BxD 0.11 1 0.11 0.02 | 0.11%
D 0.11 1 0.11 0.02 | 0.11%
E 0.03 1 0.03 0.01 | 0.03%

Error 32.72 6 5.45

Total 102.58 10 10.26

dREEAPT TN ETER RN R s EH AR C ik F
R 455296~ % BAR A STIEL TR 183% 0 A 2 AR B 53 HK
B D~ ¥ A Bk FROE LGP AR B2 Sk dal o B
= -:ﬁzg;—agg—r;q_gg_gg,

I 3 1F% 2 RRBEALET 0o 2 BB BIEFBES £2 75 &
BidHiERESEFHS B3R >ZROE AL H)ERE >SS H Kk
A ZEAEY o

2. ERBzZ T3 b o RPrFTE IR o

3. 2%EE S HKEE P RFEARFBTRIERES ERRE 2P

$Z 8 RERBE?ERHEFZ LA
ZHRISO 717-1 #77 £ 153 BRWE S - BRE » 2 &7 o1F2 %6

2 A RAF TR D RS TS
—
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FrE ERLEN

B2 B% B iShod 415977 od 358 %7 o0 2 B A BoK# 1(75mm)
% 2500HZ~5000Hz % JLfEok & 2(125mm) i ;5 & 4 & 3k C k& 1(1 )&
1250Hz~1600Hz # FLgi-k 3 22 &) 3 % %475 B R 2(A %) 8
630Hz~5000Hz # ik B 1(C 3478 )id - Flt SR e A R 87 T

MG AT Ar s 2N FlI ok 2 T TR 2w Rk

2415 RERI I FHRTHOY KA

. & & iE
W | ok
A B AxC C BxD D E

1 21.1 17.2 17.7 14.7 17.8 18.5 18.3
100HZ

2 15.1 19.0 18.6 21.6 18.5 17.8 18.0

1 25.7 21.6 23.2 18.3 22.5 23.2 23.6
125HZ

2 19.8 23.9 22.4 27.2 23.0 22.3 22.0

1 37.7 32.6 35.0 28.4 334 34.8 34.6
160HZ

2 30.6 35.7 334 40.0 35.0 33.6 33.8

1 40.7 35.7 38.3 32.9 37.5 37.7 37.3
200HZ

2 34.4 394 36.8 423 37.7 37.4 37.8

1 443 40.6 41.5 37.3 413 42.0 41.8
250HZ

2 38.5 422 41.2 454 41.5 40.8 40.9

1 46.3 442 445 41.0 445 447 45.1
315HZ

2 42.6 44.6 44 4 47.8 44 4 442 43.7

1 49 4 48.1 47.2 443 47.5 47.5 47.9
400HZ

2 45.5 46.8 47.6 50.5 47.4 47.3 46.9

1 51.0 50.3 49.2 46.8 49.7 497 49.5
500HZ

2 47.8 48.5 49.7 52.0 49.1 49.1 49.3

1 52.2 51.9 51.6 49.5 51.1 52.1 51.0
630HZ

2 50.6 50.9 51.2 533 51.7 50.7 51.8
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Y B RAGR fae 2 A7 Y

1 535 | 520 53.0 51.9 523 53.7 | 51.6
800HZ

2 51.6 | 53.1 52.1 53.2 52.8 514 | 535

1 54.7 | 53.6 54.6 543 53.8 55.1 | 53.1
1250HZ

2 535 | 545 53.5 53.9 54.3 53.1 | 55.0

1 573 | 56.3 57.4 56.8 56.3 579 | 559
1600HZ

2 563 | 57.2 56.2 56.7 57.2 55.6 | 57.6

1 58.6 | 579 58.8 57.8 57.9 59.1 | 57.7
2000HZ

2 579 | 58.6 57.7 58.7 58.6 574 | 58.8

1 59.9 | 59.7 59.7 58.0 58.8 60.7 | 58.6
2500HZ

2 59.1 | 593 59.4 61.0 60.3 584 | 60.5

1 54.0 | 54.5 53.1 49.6 51.3 53.6 | 51.7
3150HZ

2 52.6 | 52.1 53.4 57.0 55.3 53.0 | 54.8

1 484 | 483 47.1 43.6 46.0 474 | 46.0
4000HZ

& 45.8 | 459 47.1 50.6 48.3 46.8 | 483

1 54.8 | 53.8 53.1 49.4 52.0 53.7 | 522
5000HZ

2 51.1 | 52.1 52.8 56.5 53.9 523 | 53.8

Frd ETRTHS1ETHES i L DY

FREFEFRLAFZ S I R CRR B Y e %
IERF AR LREEAFAGET - FUAFSAMEEAY (7
Friciviggis i o e mign iz ViR B i R

TEL PR HH R TR L A RS H L AP R . TN ¢
KA o R ERR Y

AETAEREEI G A A1 N2 HREFRRE] O H ]
BLIEPFRS Lo LEPY PREEFILFREF LR 1T
R R s 1 %1 1 A RS RS SR ST I 4
g il s 2 A 3 ROBE T AP RE - AR RS HRS

AR REMEAIFET O HINIEF a2 BB FEH PR R

\\\

- BRI R REE R
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FrE ERLEN

B EREZFR AT % TP RARS %% ad
3 L&A S ERIPM K R
TR EHME B o RAER F)RSF I F )i B3 2
S5 2

AE % A w % 7.8 Hz 2 7.7Hz ~ 3% (745 5 100~5000Hz 2. H/R = 3 4L 08

+ 1B
~H
rE A
20m3 % 250m3 > £ AFF 05 100 Hz ~ 4R 4 st 2 3R

41

e

W
=1
o

ml4
“g

N,

A/ 05~15 dB> B+ fg5 £ 5 Rmax-77 > 234 2 RP fad ix
T s R4/RS # F k3 5 NR-5, 144 dB(A)%2 NR-10, 15 dB(A) - * # ¥
PRRFEEE 4 E A BRESE 12 pHFRBPF AL E -
R s 2 ¢ B&K jbi 245 d ik 104~ 3k w E
A EBIOL ~F b A2 AHFRIOE 94dBREE]L £ 4
EA106 ~ 2EF B2 A o B 12~ 1043 Pulse » 47 &
l 22863 1 2-T% 1 22 23padn -l 1 2
ISO-140-3 BT HL RS FopBHM 12 - 2973 B9 %3
BB SR R R F R RRIRE L o 95 £ T
TAF R 73 % 3 %% °

¥

ll'l

(=) RIFEHF
AN I3 SRS P T TSR YL RN A S
FiE U F T HH R T 94mnx30mmxImm(20GA) ~ C 3] = 41 =
7 92mmx35mmx Imm(20GA) ~ = 4v % 4 = 1 5 38mmx12mmx
Imm(20GA) ~ 3B 4 4% ¢ < 5 92mmx35mmxImm(20GA) > 3 i = F 4=
B A& 5 15mm> pI g ath & 2 B & 5 94mm 2 24K - 47§ Bl
P BRRERE 2 PIREARAZE P o RIGEIESE SISO B R 22 8 R+
3m(H)x3.5m(W) > = . §E 5 6lem >~ = 82422 P EE 5 45cm > #
Se s WA P EE S 12.20m 0 4 4% B EE S 60cm e
S RIFEHFIE R LT
“73 )3 F = 45 1SO 140-3, ASTM-E90, JIS-A-1416 *L %3
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Foms BE- ke 2 4w kg ISO 717-1, ASTM-E-413,
JIS-1419-1 R 23 (7F[4~9] - 4p M 2 BIE AL~ B % A 474 B it 4= ¢
(=) RIFFRZ
RIRRDIRIRES PR e EBHRAS 12 25250 &
By W - Rl 1AL B REREY TR A Ay Y
ZERECHEF-RFTFES R PTHFAGEN 2T FF AR
P43 R T FAE ST ¥ ARF R A T T SR
L¥PEEHEG 5- BT HFHALL  ARHLIEF E56 o
2 FEHG RS- BT THFATLL =3Bt 23756 o
3t Ha R KT THFHATLL  ARHLIEF 2775 o
4B HeF R TFRATL RS RH2ZIEF £k ¢
SuEFrE  wERBR ) BERHE T L5 - AT THFH
i AmHLIEG 7R o
6UEF A T a2 5- AT FHFRALE » TH2EF E:%F -
THEF A T2 5 BT THFATE » A RH2ZHEF 2:75F -

St i T2 S - kTR AL » Btz fis Bk o
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1. #5351 % 5o b (B&K 4943, sn/2329617) % < + £ (B&K 2669, sn/2370153)
2. #53p 2 % 5o b (B&K 4943, sn/2329618) % 2z + B (B&K 2669, sn/2370154)
3. 483 3 % 5o b (B&K 4943, sn/2329619) % *x + B (B&K 2669, sn/2370155)
4. #5:p 4 % 5o b (B&K 4943, sn/2329620) % 2z + % (B&K 2669, sn/2370156)
5. 85 5 % 5o b (B&K 4943, sn/2329621) % 2z~ E(B&K 2669, sn/2370157)
6. #E3F 6 ¥ v b (B&K 4943, sn/2415014) % <+ B (B&K 2669, sn/2451993)
7. #Eig 7 % 5o b (B&K 4943, sn/2329624) % 2z < E(B&K 2669, sn/2370160)
8. #Fip 8 % i b (B&K 4943, 5n/2329625)% 2z + % (B&K 2669, sn/2370161)
9. #FiE 9 ¥ 5 b (B&K 4943, sn/2479482) % 2z + B (B&K 2669, sn/2473077)
10. 473 10 % 50 b (B&K 4943, sn/2329641) % < + B (B&K 2669, sn/2370163)

11. R4 5% (BR R A 5 220 2 = 2 € RS % (£ 3 RI)AE A 5 250 =

4 Nz

12. 45 f2 89k & SL(JBL, SR-X series, sn/SR-4735-04794
13. & #}:1 o M Rk S (B&K 4296, sn/2390944)

14, 4y & P B s 5 2+ E(Crown CTs-1200, sn/005961)
15, B 4 B " SEHEL

16. & Jfﬁ W M R S B(B&K 2716, sn/2372892)
17. 10 #7 3¢ » 47 & (Pulse-3560E, sn/2411726)

18. #it ®(B&K 4231, sn/2402631)

19. % "% % o(HP Compaq d330uT, sn/SGH-41002DD)
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E R TIE RISt 27

E

m\y
o
S

1% 7k

g\y

ERTH

R4 @ 2% (FRp)® F ok T8 (H :dB)

47 &
1100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 [1000|1250|1600{2000{2500|3150(4000|5000

[~
s
N

—

¥
rt—

25.3(23.2(20.2116.9|16.0|15.013.2(124|11.4| 89| 75|78 |69 | 6.6 | 51|49 |59 | 6.8

—_

¥
-

27.3(21.8(20.4|16.6|15.4|14.9|12.7(125(11.1| 9.0 | 74 | 77|68 | 6.7 | 51|51 ] 6.0 6.9

[\

¥t
CL

259(249(193)16.2|152|14.6|12.8(12.6|11.3| 88 | 79 | 78 | 7.0 | 6.8 | 55|53 | 63 | 7.1

¥
rt—

26.9(223(19.6|16.5|15.4|14.3|12.2(12.1|11.0| 87 | 7.6 | 7.8 | 69 | 6.6 | 5.1 | 5.0 | 6.0 | 6.9

26.8(21.9(20.4|116.9|15.4|14.8|12.2(12.0(11.3| 85|73 |78 | 6.6 | 6.6 | 51|49 |59 |6.8

k@ w|® | u|@m ] ® e
[9%)

Wl o &

26.5123.0(20.0|16.6(15.5|14.7|12.6(123|11.2| 88 | 7.5 | 7.8 | 6.8 | 6.7 | 52 | 5.0 | 6.0 | 6.9

&N

100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 |1000|1250|1600{2000{2500|3150{4000 5000

30.51263(22.2|19.1|17.3[17.0(14.8|13.9|13.4(15.1|12.1]10.1| 83 | 92| 69 | 57| 63 | 6.7

28.31253120.8(19.2|17.0|17.1|14.8{13.9(13.3|14.8(12.1{10.0| 84 | 9.2 | 7.1 | 58 | 6.4 | 6.8

30.6124.8(21.4|19.4|16.7(16.7|14.9|13.7|13.3|14.5|12.0{102| 84 | 9.7 | 72 | 6.1 | 6.6 | 7.0

31.21249(21.7|189(169|16.614.7|13.8|13.5|145|11.9| 99 | 84| 9.6 | 69 | 56 | 6.2 | 64

B 10 27.3126.2121.4(19.0|17.1|16.5|14.4|13.8|{13.3|149(12.1{10.0| 82 |94 | 7.0 | 56| 6.2 | 6.5

. 29.81255(21.5(19.1|17.0|16.8|14.7|13.8|{13.314.8|12.0|/10.0| 83 | 94| 7.0 | 5.7 | 63 | 6.7
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it

FLAF R ERITH

R4 i 2% (FRp)¥ B3 T4 (¥ ~:dB)

*(tlij) 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 {1000{1250]|1600{2000|2500{3150{4000|5000
};;ib 259(253(22.6|19.1(185(169|145(13.4|11.9|102(92 (90|83 79|62 |59 |66 |73
ifzb 27.21249(223119.2]18.0(16.6|14.5{13.5|11.8{10.5(94 |92 | 86| 81| 6.6 |62 | 68|75
;;;;; 27.0128.5(21.6|19.0[17.6(16.2|14.0{13.3|11.6|10.0| 9.1 | 88 | 82| 79 |63 | 6.1 | 6.8 | 7.5
ij 27.3(252(22.21183(17.4]16.0|13.0(12.5{11.0|1 93 | 86 | 84 |78 |74 |57 |55|63|7.1
}i;; 27.2(24222.119.8(182|16.5|14.1|13.3|12.1{104| 93 |93 [ 85|81 |65 |62|69|75
T s

@ 26.91259(222119.1(179(16.5|14.1{13.2|11.7|10.1| 9.1 | 89 | 83 | 79 |63 | 60| 6.7 |74
RS Bz (L5 ¥ Fwkf T4 (H :dB)

?{j 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 { 630 | 800 {1000{1250]|1600{2000|2500{3150{4000|5000
ifg 29.8(26.7|23.5|20.7(19.2|17.9|159|14.5|13.7(149|13.0|11.1{ 9.7 | 94 | 7.7 | 6.7 | 6.9 | 7.5
;;;;; 29.0(27.0(22.8120.9(18.1(17.3[14.9(13.4|12.8|14.3(124]|10.2| 88 | 86 | 6.8 | 57|63 |70
ifg 32.0(255(22.2120.0(18.0|117.1149|13.3]|12.8{143|122|10.3|( 86 | 87 | 6.8 |59 |64 | 7.1
ifg 32.1({26.0|23.0{19.2|18.5|16.6|14.7|13.2|12.5[{14.1|12.2|10.0( 86 | 8.6 | 6.5 | 53 | 5.8 | 6.5
;f:) 29.5(26.9(22.71204(18.8|17.0|14.7(13.6|13.0|145(12.3|104| 88 | 89 | 6.8 | 5.7 | 6.2 | 6.8
T 15

@ 30.7(26.5122.9(20.3|18.6|17.2(150|13.6|13.0(14.4|12.4|104| 89 | 89 (69|59 |63 | 7.0
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E R TIE RISt 27

2 . > _E. : —A Jn

3EF Ay 2RIFH
R4 i B3 (BReDF B k4 T4 (2 #:dB)
47 &
(I?{; 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 |1000|1250]|1600]|2000{2500{3150{4000 {5000
i;; 25.8124.1120.0|17.7|117.6|154]129|12.1|11.6| 9.7 | 84 | 80 | 7.1 | 6.7 | 50 | 5.0 | 6.0 | 6.8
;I;.;; 27.8123.7(204117.5[16.7(14.7|12.6(12.1|11.2|9.6 | 81 | 78 | 70| 6.7 | 52 | 51| 6.0 | 7.0
i;; 273126.5(19.6|17.5(16.4|14.7|12.5[124|11.5(9.7 |84 |79 | 7.1 |68 |54 |53]|62]7.1
i: 26.7124.0/120.5|117.1|16.8|14.6112.0|11.8|11.0{ 9.7 | 83 | 80 | 70 | 6.8 | 5.1 | 49 | 6.0 | 6.9
;I;.;; 28.11229120.7|117.6|16.7|14.81123|11.611.31 93 | 80 | 79 | 69 | 6.7 |51 |49 | 6.0 | 6.8
T 3o
” 27.2124.4(120.2|17.5|16.8|14.9]12.5[12.0|11.3]9.6 | 83 [ 79| 7.0 6.7 |52 | 50| 6.0] 69
RS F3(X§ p)¥ Fokf T4 (H :dB)
47 &
(IF{; 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 |1000|1250]|1600(|2000{2500{3150{4000|5000
iyg 29.7126.7|222|1189|17.7|116.4|142|13.1|13.2|13.8|12.6|10.0| 79 | 76 | 6.0 | 52 | 59 | 6.7
i\_;; 29.2126.7|21.7119.7|117.6|16.7|14.2|13.0|12.8 | 13.7|12.6|10.0| 79 | 76 | 6.2 | 54 | 6.0 | 6.9
i;g 30.7|24.8|219|18.6|17.4|16.6|14.3|13.0|13.3[13.7({12.7({10.1{ 80 | 7.8 | 6.2 | 5.6 | 6.2 | 7.2
i;; 31.7125.8|21.9|18.7|18.0|16.2|14.1{13.213.0[{13.6(125{ 99 |78 | 75|59 | 50| 56| 6.5
;ﬁ) 28.8126.5|21.5|18.6|17.9|16.0|13.8|13.2|13.1|13.9|12.6|99 | 7.8 | 76 | 6.0 | 5.1 | 5.7 | 6.7
T
- 30.2(26.2(|21.8|189|17.7|16.4|14.1[13.1|13.1|13.7({12.6{10.0( 79 | 7.6 | 6.1 | 53 | 59 | 6.8
# Bk Tiom (H :dB)
4 &
(E;) 100 | 125 | 160 | 200 | 250 | 315 | 400 | 500 | 630 | 800 |1000|1250]|1600]|2000{2500{3150{4000|5000
R4
@ 5026.9(24.6(209(17.9|168[15.4|13.1[12.5|11.4| 95|83 |82 |74 |71 |56 |54 |62|71
;rz
R5
W 51302 (26.1(22.1[19.5(17.8[16.8|14.6[13.5]|13.1|14.3|12.3[10.1| 84 | 87| 6.7 | 56| 6.2 | 6.8
3
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R4t B3 (Fhp) R -EFH (F:dB)

i

s
(Hz)

100

125

160

200

250

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4000

5000

N
Fu

87.9

86.8

91.9

93.6

90.7

91.7

92.0

92.3

91.8

93.0

93.9

91.8

97.7

98.5

98.4

93.2

93.1

87.8

84.2

93.7

93.4

91.6

91.9

91.8

92.1

91.2

93.2

94.6

91.9

94.9

97.6

98.2

98.3

93.0

93.0

87.5

84.9

914

94.3

90.1

91.4

92.5

92.6

91.1

932

94.1

91.7

94.8

97.7

98.5

98.1

93.0

92.6

89.1

85.5

92.0

95.7

91.3

91.7

92.3

92.7

914

93.1

943

I,

94.5

97.5

98.2

98.1

92.9

923

Pt I Il VS IO

(O}

86.7

86.2

92.1

93.6

90.7

91.4

92.5

92.8

91.3

93.2

94.4

92.5

94.8

97.8

98.4

98.3

93.3

93.6

[
T

CHlE w|E w|E ww e e

|

87.9

85.6

923

94.2

90.9

91.6

92.2

92.5

91.3

93.1

943

92.0

94.8

97.6

98.4

98.2

93.1

92.9

3 <
(£

125

160

200

250

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4000

5000

59.1

543

55.1

453

44.2

43.2

42.6

41.3

42.8

44.5

413

40.5

41.2

39.0

42.7

43.1

344

69.6

62.1

52.0

52.1

44.1

45.1

43.1

43.1

41.8

42.9

44.8

41.6

40.3

413

39.0

42.8

43.1

34.8

64.6

58.1

.5

534

45.5

44.9

42.9

42.8

40.9

42.4

443

41.6

40.2

41.0

38.8

425

423

342

65.7

59.3

51.3

51.9

44.5

44.1

42.7

43.1

413

42.6

44.4

41.2

40.1

40.9

38.7

422

423

34.4

63.8

60.8

51.8

53.8

45.1

43.7

424

43.0

41.3

42.8

44.5

41.3

40.3

41.1

38.6

42.8

42.7

34.8

68.0

60.1

52.3

534

44.9

44.4

42.9

42.9

413

42.7

44.5

414

40.3

41.1

38.8

42.6

42.7

345
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P2 BREERERTAR

R4 it B3 (Fhp) R =& FH (F:dB)

e
(Hz

100

125

160

200

250

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4000

5000

¥ 5
o1

87.8

87.0

92.0

93.7

90.6

91.7

92.0

92.4

91.8

93.0

93.8

91.8

97.6

98.5

98.4

93.2

93.1

87.7

84.3

93.6

93.3

91.7

91.9

91.8

92.1

91.2

93.2

94.6

91.9

94.9

97.5

98.2

98.3

93.0

93.0

87.2

85.0

91.5

94.3

90.1

91.4

92.5

92.6

91.1

93.2

94.1

91.6

94.8

97.7

98.5

98.1

93.0

92.6

89.1

85.6

92.1

95.7

91.3

91.7

92.3

92.6

914

93.0

943

92.0

94.5

97.5

98.2

98.1

93.0

922

86.7

86.5

92.1

93.6

90.6

91.4

92.5

92.8

91.2

93.1

943

92.5

94.8

97.7

98.5

98.3

93.2

93.5

85.8

923

94.2

90.9

91.6

92.2

92.5

913

93.1

943

92.0

94.8

97.6

98.4

98.2

93.1

92.9

b

(%

5 BB

Sl

ﬁi

(¥ :dB)

125

160

200

250

315

400

500

630

800

1000

1250

1600

2000

2500

3150

4000

5000

59.1

54.0

55.1

453

44.4

432

42.6

41.2

42.7

44.4

41.2

40.4

413

39.0

42.8

433

345

69.0

61.6

51.8

52.2

443
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