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Selection of Scale Model Materials for Acoustical Evaluation of
1:50 Multipurpose Halls

Eq S o <1EXS
HEg, Y E, Y83

{(Jin—Yong Jeon*, Jeong—Jun Kim**, Yong—Hee Kim**)

; *5HOF
(HYxk 20099 78 22Y: —’.‘-’ga! k- 20094 83

7=
e
>
——
12
ne
2
no
S
S
&
i
o

2 13%)

CHEES) S 150 FADYOR o5 W W] Sl WAt Reno] sk LSl Al 2 7shah
LA AL AR T FFASFA 4, 20| AR FOSA) (25H- KT BiH S /E0R Shu ) gATt

W AAstRed, E2a2 ’:J/«}-QI AT 180 3545 S-gste] AAsidct 2 st FYAY BAFHEL 0.082
27| aL)¥l MDFuY of: -Ld,—_._' | Zgabn, AA om T 9 AF:a} BPESRL 7o, E)4, 0,749} 0. 455 SR T
EE = SO ivls 859 B vbi Aol oot S22

o E,'A“ Box A R /_f:;dl(rl 5 oo sk

ST WS Ao, 37130l R A () mhEsel o] HEEER0] 0,12, 09 B3 o
Az ool Al Al (Y URS oA = 0,47, St4doll ik AR (G SOl 0,457 Uelyi), 54, i)
9 Z/hoh o3l Mmoo Fano] Lyislelnt Al o)R] SReA YR HIEE-28 0.682] Fibor glass board Al 3%
ook s o b el RBIRACh & Aol el 0 RS B TEEAE AT 150
goamgos GEage] Walol ofgl 7 o) olshe) Lupel ol Sapl $8F AR AR,

Lol F5E. ohEE, SRy, S, 7ped

FREOR TARSF Dok (1.2

m, l:'o

OO’

The absorption coefficients of the materials used in a 1:50 scale model mullipurpese hall were maasured hased
on [80 351 and related laws, The shape and materials for the scale model were evaluated based on reflective
surfaces, variable acoustic elements and sound—absorhing quality (125117—1kI1z average) of seats, The measurer
average absorption coefficients of audience seals, audience and orcheslra were 0,64, 0,71 and 015, respoctively,
which were simulated with the combination of wood, absorption materials and foam board, Various mounting
melhods for absorption curlain and banner were considered according to the installation methods, The average
absorption coefficienl wus measured as 0412, 0,47 and 0,45 in the conditions of Type A mountling, E mounting
with 0.9 m backing air cavity, and Type G mounting which is suspended at the ceiling, respectively, i was
confirmed that the absorplion coefticient was increased al low requency by backing air gap, The finishing
material of stage house was an absorption material covered with thin fabric, which aimed average absorplion
coefficient of (.68 by nsing Nber glass board, Bach part of the real materials was compared with those of 150
scale model and it was found that the ahsorplion characteristics of bolh cases were similar,
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ASK subject classification. Architectwral Aconstics (7.2)

I ,\-I g A 4 JAzRY) 2->o) sl Lo 3], EAEAR 7S

el WA oAFT A= R ol=eel Ao L F4

ARE] ASgolde ARzlo) T Al%ER|Th N AR A A RURA S4 AFfste] 21
S N T o ERC e B S

ol 2t 53 A4S ARsHA B7H 2 9 ol el

HAXMAL B A & (jyiconi@hanyang.ac.kr} o
133-791 M2BA] A ;; YT 17 FUTIAD BTS2 603 e} [2-4], 2o Sand AFe) PGS SR
(H&h 02-2220-1795; HA: (02—-2220-4/04}


mailto:jyjeon@hanyang.ac.kr

782 F=3EHBISX) H28H MIBZ (2009)

ekl B YR TSEXE Aol Al et
e} o] Fasjofstis ol2tgol ek

#4090 chgt A7 19684 Reichard (5]l 2|3
18 Sxe] By ARt AR, 22 3 Day
(6% 1110 %3 Bele ALgaR: 3 thoket 2 4o] 19
SO AR EIA STk 1010 ot 22 0] 232 A
Tt} Zo] A o) AAQl Fo) 7hgEke 125 Hy,
oA 4 K729l Fatpg d 02 AAshs o)
0'01*1 Ao AAL FARE S HEE HES 9

el gl whdo) w2} 3] alZof A4e)g

71 700l -t AJzke] AFA|7ko] 4R E]7] B
Al A e ghs Tdol itk 125 Sr#o 1:50
FHo| B 2% Fu: dfoo] FFukp g2
AgtE) = A7 Qlovt, Ao ofr] 43 3
212t el AL vl gog AEslo] SEFAA O] 285
T A, 1150 AT L CardiffY] St David's Hall A7)
[3) B Norway2] Oslo Opera HouseAd A (704 & 2+&
o], sflelX| = 15004 o] S AE-FaA%
AA (8]l #8528 et

e 150 SAMEE P36 99 2YY) Y2
o Aol thal 71 gt ¥ Aok, S
2R ofgat B2 =Fo] H¥o] B3 o] djst uj
$5 AFakm glonk, Aokt MR Eat 2420
bAolstel, 53] thBAZolAE FHALR Thor
Loe 2T ofF TASE UL 24
OIS Ui 5 Al S 7= 492 24
olc}. whebA] 1150 HARHE FET Al b
weg Aol 38',*34 Aol digt A5kt dashy,

& StolMi: 150 T A B0 33 23 Y
Az AP ‘.*Pﬁ}‘ﬂﬂr 2HNRE AA Yzt
SEE0] AR A= E Aol sk, 7129 1800
M 2Ry ) 3-8 "%OI AuElo] 37 ek, o
2hA 2 Qo] Az 2 5388 RJ‘H"O?
Z435)7] 23 HHES s, WA, S-o8ju) 2
2 UEAES] 7 A 840 wje} chkst HlRo] F-5F
2 S4% |, 2A s B Q) v g Alge)

Ja dede] Yusle A5.0] F-S82 v|wsiqict,

>

~

°

I 2409 K29 38 &%

HANYL AATUE 43k 7Hg 5] 23]

By BE Fe|A @4do] AL AZ wEA st
1:50 N FA o WEAzk} 2 1/50% F
= -Zrif}fr—‘c 503H7P EJtJr. tﬂre A "H7pshaz) ek
l JGHH‘ 3 4 ff}

T YA 5%
‘°P°°I°F ‘OM ’*“Iré-— il ‘?J HHR% o] 1150 4R
A& 283 aliale A=A 1 ktze) 500131 50 kHzd]
oS FAdstojof gt

ZF Rl s Estod 2|ofgl A Sage] Se
T3] 8l AP WREY F2E 150 354 [9]9]
A (el E3to] S8t 573 Al 5% &
ol E’ri— 3719 292 180 96131 I10]°1| ute ok
] o} 2ol v A F7)ESAE Airete]
. J’éﬂ% R8s ZRA9 25t 22 0%ofA
24.0%, AHNEE= 40 %ol A) 60 %2] WMo BL2519]
o} ZA% ZAFFA 7] BEE o) 23 Al EZH A=
1503542} 8 173 wheh ATsE Aat 125 HeolA= 0,013,
250 Hzof| A= 0,011, 500 Hz2} 1 kHzo|A = 0.0102.2
Uetptow oo uet £3A 80 FES 444 24
ARA Atelant, S49 BE E58 HAHEEO

tﬂﬂo}@l Zigolston, Azel A% o 44 5
= ghikslo) To)eloit To FL RS A7) g

= ARl 2 el H22T AT, 34

H2o| Y AR AYwoto] Fakg r-HM'.S 28 £
B &35S Teste A 1y Qs ARsgic,
r=0. 161—I ()

4 .
A= r’? ’;‘L ~4mV @)
o )
™= Tologle) )
7] A,
A “LH £ |m’|
A 5L w4 [m

¢ N7

m: %’71\:”:/-1]"
o1
(o3

a @ F7ES AR I SSEAAS

21, &% ] % AN
FAMR0] 7 P92 A8 24 AYRT FOF
272 9l 7Y 19 20 S HHANS Bt

"0 7T



aam dlgefX g Holm ¥
R i A

A5 54 74T 9
(11} (Duelim ENG, DHI-ADQ} 140 ki 1z<3
o] 27g0] 7R 1/8203] Vo] 22 E (BEK- Type
A138)% 0] §5ke] A1z Yol mhe AT S43]
Ak, W] dsto] 27 91Ae] Auka el 47)
917le] rlol e E S 27 134 7ol of gkiom 4 %)
oM 35 RRPAITES: 2gslol Wrelac Y 2
ALl Wz g U] As) Sle] Za)at 4
A2 cebich IS Fuke ol s/l 30
dBO|AFO A TS0 3540)] 1 |of Qe AaFAIZE (120)
2 ﬂ]*Jﬁl%ﬂ —z—,.-sl IS BTk Ao
]/

hel Zape ooy SAS E 13 Lok

e 930mm . -
/___}
. 660 mm
Receiver _{
—lo
e} O
®
L
Test specimen Source
() & TiEkiH
(a) Scale reverberation chamber
L Sl N
J} O \
hd 680 mm

——

O
A

Py 52
100 mm I
100 rom
— 930 mm
b) S ¥ 8 x|

{b) Source & receiver positions in the reverberation chamber

T2 1. FA R S (o) Y £3H (0)2) HRI. (A7)
T FADEHWML 37
Fig. 1. Scale reverberation chamber and source & receiver
positions {The above dimension indicates the scale
model itself).
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Fig. 2. Decay curves of the spark source by presence of

test specimen in the reverberalion chamber.
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Table 1. Comparison of reverberation time (T20} by frequency bands according to the presence of test specimen {Velvet C).
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Fig. 3. Various mounting types of absorption coefficient measurement by different boundary condition of test specimen [11].
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Fig. 4. Absorption coefficient of Acrylic and MOF in 1:50
scale (A Edge exposure, B: Edge embedded).
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Table 2. Absorption coefficient of the real materials and 1:50 scale model materials for the main body.
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Fig. 5. 1:50 Scale audience and seat model for 4 persons
{The above dimension indicates the scale model

itself).
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Fig. 7. 1:50 Scale model of orchestra player for 5 persons
(The above dimension indicates the scale model
itself).
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Table 3. Absorption coefficient of 1:50 scale fabric materials using Type A mounting.
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Table 4. Absorption coefficient of 1:50 scale fabric materials using Type E/G mounting.
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Table 5. Absorption coefficient of interior finishing materials inside stage house.
Fiks: (Y [HZ)
T = - B
= 125 250 500 1k =
Fiber glass board, foil reinforced kraft (FRK) faced,
A
_"E!Xﬂ = 50 mm, A-mount .0.51 0.65 0.86 0.71 0.68
150 428 | WHIC (026 kg/m?) + ATPHY 2 1 {0.15 kg/m*) | 048 0.76 074 0.79 0.69

) 2} el Fogo] 2UEl

o L AT F 49} T}

3.5. AEJo|x] Ujst
S|} T Aoj-

Aoz yehgo.

el 592 i ggelo] A

4{9.2) 3ol =174] S rUch A7) T 28]
218 /1A Qlom) 28| ool

O 2 B

= \J
e 7 Roj), upe ol

o)) S Ut 0

ot WelE) §8

o, ofof Wk AL Ant ARHAQl FLA L nw
A Fado] 22 ko] qlolA it 5o} o) A5}
et o] 2pol7h vl A 22 {24149l Fiber

(RN |

Au| R 2o )

L 91 ok o

49 P AR Agetaa) o)
o

glass board, foil reinforced kraft (FRK) faced, 50mm

o UM RL 2Eepavh B ¢t A FGB, foil

faced?] 5%

59k Zro] HBIC (0,26 kg/m?)+ 29 AT YA (0,17

NZE O

= O O
E

kg/m?) 9} F3 o] 7
2 ey MYICE 100 % Zujo g 2o 7).

dovkers ol

,‘:r-_
YAy

EES sPA Al

A Aol

o Ir

A}t

FolA s el e
AARS AR EF’J" & Xﬂi%% z@sto] L5 ATt &

pia ]

TS THE Al

287 "JLJE 100 7 ZTo)l |

olu

O

. KB, Al
QA s

_.—]7.1\’1}0 =

=



788 =SSR H282) HBZ (2009)

FHoz vaAL siolek, AA FoflM ARE Al Atk E3 F3AR 282 24 AGE A7) e’
‘6'8 22 54 (14, 16, 1919 A2 S 2g315 00 78 s vhplslo) 2@k}

B0 A REAE T 195 112-1 kHerbA| 9] o 7pHeske 49 WA} 24 HUL K GY uh?_bol
& I-MP"*E} 3 TR 3k 62} Flo| ZF M gRe i 2:E0] 2] e YR WA vt A me A?%' uhEEHoe
HAESTo] AR AR depdol wheba 150 4 AT FIES 27| 2Ll 48E 4 AIEF.% aHd
N R b Rl s g 0 P b B e e P R B R ok 2 QAo AXBR: 42 AR 7L 918 &
2 A9} ol AAAize} Bl st W S A e 28 BlolE g AA AR 2 dlolset v A
e vl A4, Hatd-g5o] SR LS AAS| st A up A Bo) BL EXL 21035 2aska gl
of gt U, ZH AR ES 0185} 1050 2R Agolx o) &

£ Al A s AR S s ¢ gE AL
12 Absc

V. EQl9l A= 1:50 ZANHELE kH7HA] 0] 7Fedti, & &
A s g Aul g3t AL LR AlSsk kgt

CRAZ 23Ol 1:50 ZAnd0] YREes Hrke o= Q7] dell. 27] DA SFEACNA F

o sl 98l 2 padi FREY TR FO Tk o9 of8te SRS Skl 133k
B9 A Al AR A AR EE YR 5 289 2 ok (e 23 S petee L3k
o2y} vE, AEslgon ATHOR YU RS 2 4gksl7] JalAL: AR 2 Bojd ax] gl
AAME T} =8 shRs 28 oe) il njz Q2 2ot mdoll QlolA 58 54 B AR e e Y
2 258 4 glon R4 SSaAE ALsh S w3 AR B HA s A Ee] B

A A TS AEA AT i, S W o SHE

AED) H|E0| QAAET AFA HE o H 23}

Z 6. dHxj2el SADHNYES & HNRL9Y YR F2€ W
Table 6. Comparison of average absorplion coefficient of the real materials and 1:50 scale mode! materials by hall elements.

. a8 AR niE HESS AOH IRZRIZ HAESE
AT Audience, seats fully occupied {Medium 074 1:50 FAPH UM g 073
upholstered) Dy
HAYBAY Seats unoccupied {Medium Lu'rﬂwls;égd'} 1 o064 1150 HATH THA 0.63
AAER} Orcheslra player 045 1:50 YFK} Y 043
HoESHE Absorption banner with backing air cavity 0.41 gw\ 047
HEZSME Velour (085 ka/m) 049 (0.25 ka/m'} 0.49
L%HIOIII Fiberglass board, foil reinforced kraft(FRK) 0.68 %‘ﬂ%&g %gémg] 0.69
SISA M faced, 50mm, A-mount ©.15 kg/méi
N . e Concrete, wooden panel 0.05
|5 Carpet,- ihin, cemented to concrete 0.09
ﬁ’% Plywood on batlens fixed to soild backing | 0.20
YA |I=EE o Wood paneling 0.12
. 2|
. SiL A | Smooth concrete, painted 0.01 MDF(EI’%EI#)' \ 5w 007
LA Sy Multi~layered wood floor (27 mm over 0.07 2liFizEmn |z
airspace, 17kg/m<)
PrhEH Plaster, on lath 0.09
n|EY Wood paneling 0.12
u|ELj Wood paneling 0.12
| Exj=t Linoleum on concrete 0.03
R UNH EBS 0.08 T HNH S8 0.07
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