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A Study on the Acoustic Characteristics
of D’s Large Performance Hall
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Abstract

In accordance with recent culture-advancement and national improvement in conscious
level, the desire for cultural life is on increasing, so that it is also increasing tendency
toward the planning and construction of large performance hall for the local residents,
conducted by the provincial self-governing body. For the sake of a satisfiable acoustic
efficiency at the said large performance hall, although 1t is designed and constructed with
application of various methods of simulation from the planning stage, there could be
appeared an error of the said simulation and defect occurred in the construction, and due to
such reason, a situation unable to fulfill a satisfiable Acoustic efficiency to be generated
thereat after opening of the hall. Accordingly, it 1s able to judge on the part which
necessitates for betterment, also the region where acoustically weak, through measurement
and evaluation on the acoustic efficiency in the completed performance all, and by its
correction as well as supplement thereon based on the afore-mentioned, a performance hall
equipped with the supreme acoustic condition could be established.

A9 THE &, AW

Keywords : Concert Hall, Room Acoustic

.4 2 NEE ggd el $3d31bel 28

of 47, NFHD Yot SFAZIY 23

e meiel ] e SE AT A WAY £ 3o
22 eaiel WA FVE d4 FEO oo o omg cmane 2zag)

7 o

<)
2
t
re

FHEos Qs ARl U S FY L oo e U wa an aas o
g3 glov] elof me AYPRAGANA A o Lo cmms zusmstad s
FUE AL UFR FAFY AY R AMO L 0 aon mun emgos o
F71Ha Qe FAlth oA UFE T Loo aom o gom o)E Ege o

& UET BH SRS AAM ARVAN o e canae s man
* 434, goista SR Hapsy wE _/F A

e 439 QBYSRD ASY Bas, T 13 2PN £ ATE SHE &2

- 349 -



o3
AL
’ [}

3

b e 2
ruz i

Aud wEdge g 9%
Ao 2 M
shatct.

o2 248 ARE =2 33
o SaEye setsin Ayl W
Bggdd Hue F¥YEHE #HE T
AYS 4 L Aoz Azyn vz AR
o] SFHAAE 93t 712FHQ AEZ AA ST
b ia= 1

B

_N,.,m\oz,

R
=

¢

1% %‘«L‘W% 2% 9 H3VE %A]Z, 7
2 o]Rojx o HJEAL 18,375.57n,
e oF 1,2044 02 o] FojA QT

A2TE A% 12512501500 1k | 2k | 4k
N4 w72z} 0 1|0 21}0 46(0 46{0 51;0 50

52 T3mm ¥Hs1Er  1003/0 03/0 04]0 0410 050 05
w|gw| TROEM LG S22 1o 1810 120 08/0 06]0 0610 06

A3 Acoustical celing panel 043/ 051042/0 6208611 0

T, Bber 225 1011035,06{07[075/08

span | TBOMMEG 8728 10180120080 060 06/006

3 75
ag | HIEG R o180 1200080060060 06

}.Y 4 % .
P Tomm @2 [028)022017p0d] 01011
3o ofe} stage 0 16/0 140 120 11]0 09J0 07

Fe) TIEEmm Tiber alass 1011035106 07/075(08

upe} AFapee)z} 06 |074]088)0 96/0 93,085
i 0 01]002/0 02]0 02{0 030 03
ERs 0 1810 06/0 040 0310 02)0 02
2t 02 (0 12]6 08]0 06{0 04{0 04

2 £YI|7| PHE
a9 et ol 4

Z
9 FALE JVIFELeE ¥EHUE deE 7
43 AgE n8dtd 15 AHRE 97, 2%
ARBE 5/ Bz ZEA EIFEE
% 14709 &8RS 233}

Z£42 IS0 33829 F3hd AP ed, &
4L 1S0eAM  Adste  FAFAE 297
(DO12:Omni-Directional  Speaker)& A3l 1
nlo] AR E ol 1.2m, 2t YA} nlo)aRE
& HA mold o1FAA F9 kAt o3 4
o] mAR E=E Tt <ad2>e oiFd
Fo] Hagey 2 $47 539 fAoY

ml/llllll/ i
I
T [

M |
Qe

(a) HEA%e] 13 H=

- 350 -



48 -4 MLS(Maximum-Length
Sequence) SHU& AHMEStA vl FAL S g 3
FgS ol A= wiAE & AU A ALE
"3 ZA77le  01dBite  SymphonieZFdl] A
dBBATIE AME-3lom o534 Zth

@ Omni-Directional Speaker

@ Power Amplifier

@ Realtime Frequency Analyzer

@ Notebook Computer

® Microphone & Pre-amplifier

2371719 4 2 Hlge <a¥ 2o

SHimpulse Response)

A7t Wkt g829] F(sum)ol FE
o XE HRBRE T3 e dFLE $HS
1344, 234 AN 3T JEAY
dHB& FHE HE o <1%}4>9Jr 2t}

I s ¢ ==y

......

(b) 7‘?1

N s s et o [ CYRCTIO

FEH1F) ;ﬁ(lé

(a) 19

[ S S R S T R T S T S S S S B R

R S A S SRR I B £ L B R A e R BRI

..........

(d) 129 F53@3)

I3 4 39zl Impulse Response

agdA 2 2 #49E Impulse Responsed]
M echo @Ao] BF HAEA A5E & F

At

olAY YUASH A AAZRH B &
g So] AArE 4 9len RT, EDT, Ds,
Cgo, RASTIS I} Lo AZHE BE

2
o 2% BrAFES FE3Y ’élﬂ°%k 54
% o F(Echo) A %E ¥ & & 3k

m[m

32 S<etadl(SPL, Sound Pressure Level)

<9 A71E vehlis SgEd2 149 &
SN FHAd g2 Foed SYgUdS
gletsil B <a2¥s5>9 2

0O -

]
wo i
“o .
= !
g H
S wo i
& |
& i
w0
a0 =125
.20
w0
wo - 1000

- 2000
-~ am

' 2 3 & 5 8 LI T T N T 2 LR ) 2z

O3 5 FAMol wE dSuEe Sy

I BE 7 5T S4#Ed At
1+3dB o2 Yeht dFdF 1478 FF3
A SR SPUE S 4P TEE SUEX
E RHoln 3ok 53 Hrtg JFe] He
500HzAl M S4#d EFHAE 1.2dBE Ue
Uz FAeA ol FAT S4HE EEXE
Rolx v} watA FHA BE AN 4F
g 2719 FeURAE A2 Aoz AsET

Hfl

3.3 ZteEA|ZHRT, Reverberation Time)

£d9 go tiF g T8 HrExeA
ZAFAIZHE 14709 S8 A o & F
g4y ZAFAIZEE st <ade>y
1=

- 351 -



AL

28 6 Mo

ool

AT

3dgde] F4A AR AFALE 4
HE Zo ZgAITH] tigt Brhr1EQ] S00Hz
AN 147) F&3H e FFAL HiFo] 2.16%0]
o, EFUAE 00822 YT 47 AEA
Zke) Aole A9 gie Aoz Yy

g <ayP7>e A9 HAHo] 18375MAE
s A 500HzN A HAHAGALE U
ERYlE e Tojn}

ae /

tio

—
—Diaxn sn0e

Lo )
4 s8t 2

g P L
« o810’ 2 4 cew' 2 46
TLLS! (LT

O 7 B AHTEAMZL

JEAM BE 2 dTFgY g3dde 24
E Z2 HHAEAZo) 500HzolA  wHAA
8525 UEha o AEA gEY #SS
4 4 drt ol e HAe FHI w9 Ay
+& Wl e AL AolR Al HT,
Al o]gh FAGE JFAILS HRE Ao

1
o

3.4 =7|Z2| AMZHEDT, Early Decay Time)
Ao = OE FHF HrASeA 271734

Al 1409 AN A BE Foig

g Z71Z2HAS S EY <a2de>d g

ot 125
- 250
[~ s
ot 1000,
- 200
- a0

aF 8 HMo| wE IATL =74 AT

O B S00HzolA 147 g9 &
717N BFo] 25428 Jehgoen 7
A BEFUAE 03522 Jesth oj@A @
AR His] BEUATE & olfE FAHYA
2 A A tiE) uZskAl wkgshe 27
FAARE BN e s Algdnt

35 4 Y = T(Dg, Definttion)

50ms7hA]9] wALS-o] AHSE RAs o
BEEE FAB8E HAFY SH9BEET 14
N FEHNN #HHo) W& Fopy $AE
B5E solslnw <agos9) P

[ — - . e e v v

D50(%)

Il B 500Hzol A 147) FEe &
HE8E PYFE 2% EFHAV) 6.4%8 4
HEEE @A Jveldn o ol giF3dFe
A Fo] 18,375 AEE o}F 3T ol A F
FAIZE 21622 AA et FIHYEET)
A UdelhdE e g Alado. oy 8ME
&9 A TR 9T € 2gF a3
22 SAWEE Hude FYYUERI Fo%
HEARE Jebd Aotk =3 WA ANFE

- 352 -



9 Wislg A3 SAPYREV} Fold Ao
Al Et}.

3.6 22oH Z £(Cso, Clarty)

S i HEE H7FA(Clarity Index)
A EtHEET 14789 FEHAN AY @
g Fu5d SUYHEEE vodsind <ay
10>} 2t}

" - - - = - O —
=125
.- 250
® -~ 500
%= 1000
- 2000
Il = a0
'
'

aPelA BYE S00HzolAM 14709 83 <]
eHar  Hgol -25dBojm  FEZ W)
L1dBE JElgt) ols FET SHFI Mo

E A8 A4 A2 Algdrh

37 SH™EXIF(RASTI)

AWelx Ao Ao WE o3 = (Speech
Intelligibility) & Uellle F8H H{E=Z A 3

AAF SARYGASE 1474 LA
440 we SAWEEES TelgEd <1y

11>37} 7t}

o

= & =z E =

RASTI{%)

%

' 2 ' 0 5 b 7 8 9 0 02 1a az
Y

S|

28 1. ZMoll oh2 i3 e S4

0x
g

4

x|

a¥elAM BE 1l 539 SARGAS

o] 432%2 vebgch olHE e <H2>
£ 7Fo 2389 Poor(F YolEA EFh)=
B71dS ¢ 4 Utk

H2. RASTI HoplE

RASTI(%) Rating Scale
0~32 Bad(d3 ¢olEA ZE@h
32~45 Poor(& @olEA X@r})
45~60 Fair(:=¥3ld & 4 Uth
60~75 Good(Z £dt})
75~100 |Excellent(o}F #H<EHA % 4 3it})

ot gAREEIN AY 2 ARH 1 B
GAZ) BHE JFOT Mol THA| A
2ol Fokdol 8 Far(=Hatd 52 + 9
)2 4%l $48 ez Azdh

V.ZE 2 B3 A7

2 dFdAE D EFAFAHY fFdZS
AR 7 FAH S AANFe=ZHN g A
T SFEFE HkEl Bt

234975 BA8 £ A 9 2% ¥
7} A S4EEERE(SPL), FFAZHR,
Z271Z4AZHEDT), SUHEE(Co)E AHE
| BEg w3 SRYEE JHASE ASE
& Aok 53] FEAITE FHA] 500Hzol
A 216% AR 4 AA FAHEAoY Y
Ale] AN FgEol WstEES TIAE HAHz
FAHT FALE Aoz AL ET) Wl &4

Z(Ds), SHHALAF(RASTDSY ZH$
FeE 7HA Qo ol g &
BHI AN He EME Zo] AS
7] A% U FFAeR

ook

Jo

r2 ofk off WL

o 4o S Az dlorfo of

oX,
ol
fu
oX
4t
Hr
5
a
ox M
°
N
X
3
|
°
R:
=O=ll“

3
i)
W
ojo
£©
ol
u

o M do e o oo b

2
Ho
tlo
rU

o

iy

o

A

)|

X

im

- 383 -



FoE

e

1L A3 A5SFAA, AZAL 20043,

L AAS, S AZSSEHAIHE, BA
% A%, 200109.

&387, AR, AAF; ‘D dFAF 4
WedEAdel Be Agd 43”7, dgas
&3] FAGeERWE A23¢U23 pp8I7-
900, 2003.10.

&37, AAF 5 “HFH AEHIAE o
43 eFetele20] A SEHEA”, A43)
239 A4 7 AZAE =EF pp33s-
362, 2002.10.

- 354 -

5. A g, o] &1 “ded HTF oo

e2el gPEHsl 2R A7, BB
2583 FAgEYRAYI A12@s
pp353-356, 1992.10.

F.R.Watson, Acoustics of Buildings, John
Wiley & Sons,Inc, 1948



