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An Experimental Study on the Acoustics Characteristics of

Music Hall with Round Form

=3|a*
Yun, Hee-Kyoung - Kim, Jae-Soo
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Abstract

The present article evaluates a performance hall, which improves sound efficiency. In general, the sidewal}
of the music hall is plane circle, thus there happens a focus phenomenon. To overcome it, the music hall
improves its sound efficiency by making its sidewall irrcgular. After measuring impulse response from the
performance hall, evaluation indices on the temporal distribution of sound energy such as RT, EDT, D50,
C80, RASTI and BR were obtained, and based on them, indoor acoustic characteristics and the generation of
echoes were determined. According to the results, evaluation indices showed that the acoustic condition was
satisfactory in general. This study is to provide fundamental data for acoustic design of music hall with
round form by analyzing the room acoustic characteristics of music hall.

NS FAR, YW ¢, ANSF
Keywords : Music Hall, Impulse Responses, Room Acoustics
1.M =2 olgld AN B ATE AAWAA 4
YA e 2u Y FTAYY SPFHE AA
A2 A7, 2AE, edess ge g3 4 371 A 5¥ % Fue It ciAsE
e Zrds AlRSe] ZrkaA SwA oz AT TAFL MRS Y 2FE NG
3 F7ol d@ WeAE ZokeA B of  2EA AW &% 54E Hrls Raxsgth
2 olg) mA . y]%AQ PSS WS T a8y &4 ZA Foii FAPL ukreEA
Tdd gele] FHFRTo] ol MY of o Tl AATHY WS vz dYe 4
A% ool BRES ¥4 Be 298 g Adn
2¢ 23 e AFolth 53 Aoy B olFA 2ME AmnE FF 9% WU AT
o Hyg e P o] FFoz Tyr | TATY &F HAA J12AA A2 EEE
g9 23 4L fUste Ay gEsr T S R AsEn:
B2 Zam, gol FFHE o= & AHe
gqtzlo] Adoz golxE 5 Ay £ 2. BE X ML
272 dgAsle 27E LD ok
2.1 Boixe| e
« 359 QAWCHED AZSE MALY E A7y 3aFge 43, A, EAME
= H3\Y, QTSR UASR a4, JEUA

- 67 -



3o TAS $4Y £ Y=F AYE 95
ZAFo A ANE 135 FANI 2Z9] 23
Us 5323 Aoz olFojAglen AW
£3 oH,000m, AXFE F 6800402 °]
Folx U}

g <% 1> FAF UEedAas F3
9 FLEAR, <O 1> ZHA ¥4
g FAY Fo FRoZ wshdo] YA EE
3 &9 wALE meld WA HA 283 B
AR B9 mpoltk

E 13Uz olzmz ¥ ESEH0(E

o TR | AT a4 = T ) | ps| 25| swf 1000 | 2000 | 4000
upe ) (A A 02| 05| 06l| 063| 06 | 0.56
) 52 | 928%23 hF@D | 02 015 0.1] 009] 009 009
B2 A FGRZ 0.18] 0.12] 0.06] 0.04| 0.04] 0.04
) -
7N Ll Acoustical celing
HL}’L‘ sty ‘arel 2/(E-400) 043 05| 042 062] 086} 10
= o ghk 1200/ 8/
SR lanaeyeanae 25 | 002[ 023 010] 0.0 0.07 | 0.07
&
(fzi) 02T A 242 Al | 018} 0.42] 0.08] 006 | 0.06 | 0.06
3
Y|
CE] (ﬁ;;) AHES e | 025( 0.18] 054 0.78 | 0.95( 0.90
22
kg 02T A4 FHF AL 0.18[ 0.12] 008} 0.06| 0.06 | 0.06
33 [ AnFAoiaggxiel | 02s] 0.18] 0.54] 078§ 0951 090
= 0.18] 0.06( 0o4] 003] 0.02] 002
Jleh e 018] 006 004 003 | o02] 002
el ]()‘z‘r Y 2HE A= | 0.18] 0.12] 008 006] 0.06 | 0.06
2ot 02| 0.12] 008} 0.06] 0.04] 0.04

7

holmnz Ao F4A
S ez 7k 43 A

My 87, 2% ANFE

o 4712 wlmy nEA EIXHZE F 12709

Z2A4g AAsAh

240 [SO 33820] F3le] AAsPon, &
e [SOoA Asts FA A A297(DO12

: Omni-Directional Speaker)Z A2-39]x vlol

A2E ZolE 12m2 39 z} ¥u3 uvlo]lz

f

e H2 Im o4 oANA FY WAl 9
& 9G] nAA SEZ on HA . ZW
gejst 819 AAE <29 29 2k

£ 298 MLS(Maximum-Length Sequence)
& AbgEte] w7 LGl WE FTFE o=
Az v £ AA FAHed AHEE A7
7]%= 01dBA}e] Symphonie o)A dBBATIE
gt o st 2o

(D Omni-Directional Speaker

@ Power Amplifier

(3 Realtime Frequency Analyzer
@ Notebook Computer

(® Microphone & Preamplifier

- 68 -



o <9 3>z gon
&e <ay 49 2k

Microphone

a3 3. B 7Y 2w

a7 4. 5YA 2UD $37

w
=
3
S
c
[72]
o
D .
o)
[72]
°
<)
=1
w
e

31 @A 8¢

ae7h st golo F1Y BE PuE
TYHL Qe Y2 $HE 1344, 23744
oMM 24E UEY JUsgwe wd
the <29 5>5h 2

(@) 1 ZH(15H4) (b) 9 Zt4(2524)

38 5. 3Ee| Impulse Response
agel B ZF 24 Impulse Responseo]]
ME echo¥o] EF wAstx] 4SS & F

At

3 A%28Y g& &

9len RT, EDT, D50,

Soluzle] AIZHY B

ste] A& 54
g4 et

Ry YB£3Y
FaFge] Add
C80, RASTI, BR53 2
o we PN
% o 2(Echo) %4}

rlo

K-

& A
\=]
qng B9

3.2. % e (SPL)

29 A71E drhie sgtede 1249 5
SN AMel wE Fusw oqrlue
stebsiud <1y 6>3 2tk

a2 6. Aol e ZFe Sty

a28g B9 S00HzE V€ Z & o 2z
4 BEPo] 654dBYL B4 oo,
o) Wazk 17dBE ueht 2 #4642
@ S 2XT Usim glo] BEY U
2% 4UE HolFn Y3 95 Aok

3.3. ZI&kA|ZHRT, Reverberation Time)
49 o i 7 T HiERIFEA B

FATEE 12709 AN FA o] mpg

8 A ZHS Fotsud <ad 7>3 P

L e

b

Pleac)

- 69 -



2YS BY 500HzE 71ZEez & o 2+ FY
W gdEgle] 124298 &4 glon, JEFAT
o HA7} 00822 JEht #A3E AR
apole A Y= Aoz VeSS 45 Utk
g TARe 7 Fupgd] tig F4E 3
i

12 AP HRBRALS

i

<o MM YN
-O- Y e

Ritwec)

25 25k s00e 1t 2ue i

zdRe A3, AYel, THESE FALS
dr MBS 2E UBd T2 ARG
S00Hzol A 1428 7|2o2 31 et ZF3A
Srsno] SAER ool WA BEAR
o 0.16% A UehAR BrREe] Suw
Brmie) AHo] Frlm ANFLE ¥ BE

FoUA S WAL WRo] Yk BN

o
& 283 n T4 Qg oz Algdn.

w

4 X7\ A A|ZHEDT, Early Decay Time)

YL ¥d 500HzE 7|22 g 7t 34
W gage] L1422 Jegton 2717 AIRE
9] #A7F 0298 YEhta glo] HEH W
SHHHE BT S-S &5 Atk

3.5 24 =25(D50, Definition)

3
252 ZAsE B7A$ D50 12749 F
SHoA A mE Fasd FHYPREE
stolsie® <2 10>9} 2tk

a2 10. XAof e ZHEe SHYRE

28 ¥W 500HzE 71Fo= ) zt 24
¥ gGagre]l 5046%E UElgton SAWERE
o] WA} 15.14%2 Yt 9SS & 5 9

coz dA £ $ES
UJehliz 958 45 low =g Fujzt &
T ¥R 5& PRAS vkl Aoz A
29

3.6 224H==(C80, Clarity)

goto] e e H7pAF(Clarity Index)?l
C80- 12709) el X we For
W AW Es selsyd <ad 11>3% 2

-70 -



a8 1L EHMol E SAUTe SHYRT

189S 24 500HzE 7|ge=z & w Z
Al P@gto] 2704 4 o, SYH=E
29 HA7F 1.61dBE el Plucked ¢}7)<]
ol oln] &£xr} wE digotd o] 4HUS
U4 ok EF XA Jofo|uf Ao w3,
ESo A2AAME JFobH Wakrt doix
T +4/-2dB9] W9l ASE &5 Aok

3.7 SMXCEX|$(RASTI, RApid Speech
Transmission Index)

AUeir 24 ALY o]F=(Speech Intell
-igibility) & JehlE F83 Hz2A9 it
29l RASTIE= 12708 F33olA Ao w
2 SAYUEREE gotdud <oy 12>3 2

a3 12, FMoll e IAEe SMNEX|S

Ids B2 7 AN FGFgro] 59.75%2
Jet S-S 45 Aok olEd g <E 2>E
712023 Fair(:=H3d & 4 dhz o
Hde g5 Aok

E 2. RASTI HI7P|&

RASTI(%) Rating Scale
0~32 Bad(H 3 dotEA R3th
32~45 Poor(Z ¢otEA K3ith)
45~ 60 Fair(=%3sld £ + b
60~75 Good(Z £dt})
75~100 | Excellent(o} #elelA 52 4= qUth)

3.8 x{=24|(BR, Bass Ratio)

A& AXZH125Hz, 250Hz)9] & TaA]
ZH500Hz, 1,000Hz)o] th3k 1] &2H A&l o
3 ALRe FEAQA 34 Warmth(wdh) &,
A9 ¥23e Jellle HrkA4< BRE 12
Aol FSHAA Ao wE Foid 2 S
et nd <oy 13>3 2ol

s

az 13, zAMol e SHEe| X3yl

age 29 AHE Z ANE gF el
10022 Yehds & Utk Aanle St
& ZAME 140y, evatFRelME 123 %
7h A A 100]4e] o]l HBH go
2 2 AT g8 U2 #2 43T e
Holx gl&d &5 Ath

£ ol @ FriAse Fuvt 4EHA
dejelMe] Hriolnz FF Fupzt SFHW

4. ZE ¢ UF 27N
2 A7 e =34 A 2ol G4
T 43¥9Es 2= 39 2 34 FHs 0}
FArE 24 3NN BF FHE 44

1
~
-

[l



ol

goza o AW
Btk

47 223 2% WUt Aed gl
EIE(SPL), FFAIZKT30), Z717H4]AIZHEDT),
SAEEE(DS0), S EE(C80), SAAEA
2(RASTI), ALH(BR)SS AHHETA go| &
#o@ FZEHA ¢z 1EA EIXHL JY:&
G Jon gAg HET v 33 JHE

12hel SRS B

A sy Fodsig s el
£74¢ ANG ZAFol7] Y A¥Fom
Azt o) WAL g Falo] &3] o] FoiHThn
H7)E oyt

go] ANZoz WAL Fusle d duurke
94 BEY T SPISE 2E Aoz A

& oz AEdrh

- 79 -

L AA, o4s

2023

1. ZA ; AFSF4A, AZIAL 20039
C AAE, ke AESFAANEE, EMER

A4, 2001.9

- &YA, AAF ; “AFEH AEHIEE ]%‘I‘_

o seetg20 AHSIAA", A48 4 - 3
A4 71E AEAZE =83 pp3ds~ pp362,

2002.10.11

1; “dl&e] g oslzt 3
of #E A7, dEdEg

29 $Y4TH
3 129 23 pp353~pp3ss,

15
3 FAstewH
1992.10.24

=
o
2

. F. R'Watson, Acoustics of Buildings, John Wiley

& Sons,Inc, 194



	HGJGAD_2003_y2003m11a-0079.tif
	HGJGAD_2003_y2003m11a-0080.tif
	HGJGAD_2003_y2003m11a-0081.tif
	HGJGAD_2003_y2003m11a-0082.tif
	HGJGAD_2003_y2003m11a-0083.tif
	HGJGAD_2003_y2003m11a-0084.tif

