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A Study on Reverberation Characteristics
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Supervised by professor Yong—Hak Lee

Abstract

In this thesis, we measured the reverberation time to obtain the
proper optimum reverberation time suitable to program production
which differs with uses such as TV news, AM recording and FM
recording studios. It was also compared the values of measurement
with the values of expectation designed the reverberation time
equation and analyzed them. AM recording studio which the
characteristics of reverberation is improper installs the curtains and
the variations of sound absorption coefficients were compared with

them.



According to the measuring results of the reverberation time
installed curtains, the reverberation time was decreased 0.05 second
in 500 Hz region when the only one curtain was installed in the
inside of a studio wall. It was also decreased about 0.26 second in
4 KHz region when two curtains was installed in two walls of the
studio.

In view of the results, curtains which were installed in the
studio walls could be effectively improved the reverberation time
in studio which becomes low the sound absorption coefficients of
high frequency. Therefore curtains which can be controled as
much as possible according to the program production could be
improve the reverberation time. It will be also achieved the
uniform of the broadcasting quality and satisfied with the

characteristics of basic acoustic.



I. Mg

FdFeId 2y sl ARGl A Fgolgte %A AL e
4A 29 & A, 2L oW HARAY A LHE FU)E &
A W2 SHAAY FoF 2428 FLsrx o, By F
AL JY Ao 4oAE BREZ oA wde e AFd
e T8 %] 9asdty] WiEd Ao 27v AHE EHo o
Hdg o) 488G Aor). ol ¥ A (Reverberation)d] #F ¢
T-& W. C. Sabine(1927)3} Norris ¢ Eyring(1939)e] 23t Ao A
o &9 WA st @77 o] FolAI AFsHG, FF 2HUL
o Z¥o] U ¥ 9 BBCY TV 2%ded ai@ A IFA
Zho] i@ A7 YE NHKS ¢ 904 729 slge ~2fFred o
T Y 549 A% 4% 7IeAe HAAAN A FF 27
o9 AA JFALY ATt dEAIH(H/II F, 1983).

FEFu Yot &8 V€, 55 R 3873 T AFAANA B
< QUL 9. % 7R 2FYL % 71Vl 2F o dFA
o] wtola WA T4 ZAE Wo| Ak @, SFHF] FTRHS
g B2 FAAY VY, JF 2L Tl 223 AF Fd
Ak A wolag HHQ Fad A WS RS AF
Ao dxo Fagel FRE AJE 27 4. wE AFYLe
AN 4 2229 A%, 36 F4Y A Fd FddE okl
aHE2 FFIEA AL DA ey AL T2aHY A FA



of ¥R FYFAHe HES FHAY dAS o ¥ Ao, FE 2
Foae dAc 27dd 4ol AHAY fAUG7 HFi=E
A 3G 5EYE FER gAsdd A2 HE vloja Ho A%
HE7t BolAn doen I8 ARGgRAME 29 4L WA
Aste] A& AAE ®Wol A& .

HEA2Rted dAe % A4 wety o8 4R AA 2o
T AT o|FAA AAZIZ He dHEELE o8 FR(d 23
% SEARULEY T o2 Z2aJPSYo 9Re 2F
S & AA soofgd. wEH B =FdAME 99 BBCY YE9
NHKAAM A¢@ 2Fvee HH JIFARE 7|Foz2 457 g
3N £2FYe ditq AF HAAY HE T AASa 1Y
B A HA GF A9 dA ZAFZ JAYANLE 248 H
T E43}AT.

2 =29 F4E 1FAME g Fodt AFERE AAFA
a, 22N E gl P ol ARTeY dAd YWed FAAL
Z1€dtRen, 3NN E ¥d 2K5dL9 HA FYANFH AFHL 9
4xo WE FYFAYLE AYsz, 44 E AFMBC 3749 2%
Lo FHANLE FA}L 2 AFHAE BHEAY 5FAME 14
o A2FHLE WALE § HAYL Fod Y5 WIE YUY
3AA dEA 9 HA FHRE T EAHAL, 6FM B =79
Z2eg& ded.



B FoMe AdddA 5% A% 71€4Y 24 R AW 2% 23
€ 493z 2Rdee dAC 22§ FY WA #so Vledd.

1. 89 28

€ &Y F99 g AFAA A AT Fos
HHE EF 20Hzol M 20KHzol®W Aol €2 - Uw 74 & Y
9 &€ HA 713 @A Lower limiting of hearing), 713 =< #HH9
& 3 7+ ¥ A (Upper limiting of hearing)e 3o}, Hxu 713 A ¢
HA A FAL #d Xol7t 2 FEE 1KHzA A 5KHz #2222 &
130dB B =9 ezt b &8 Zee Fo 71 W& Fidg5 HHsl
o 28 Aol F(AEE, VlE S 5)E AFYE 9 A= A4
F2 Fo59 HHT 1KHzoA A SKHzHEAEA o IZoAe 487}
7t dAREA ZF EdY AAAHA dArIgdA &9 SxE O HQ)
2 Fo|Z vt (Don and Carolyn, 1981).

& (=20.06V 273+ C (meter/sec) (1)

SRAMN AFELE AN S4 7kl A Y Y& W T
Asted A4FAANY 2o FHe AT Ads A F



W7t 8 unidk o 6dB #A4Hd oW BAE FAIFHY A (Inverse
Square Law)ole} 3tv 2(2)¢} X ch(Don and Carolyn, 1981).

Yi1y2_ ¥
7’2) = 20log ( 72

Loss (dB) = 10log ( ) (2)

AN e Z1EAE M) r2& F3 A2 (m)e] .

2 FAE FA2 HAHGQ APt A JEE L9 B
e FehES 27 H4Ecoh &9 HFo] FeAERTY AW FHEL
BAdsto] Fo] Adslcd, $9 HFo] FHERG wWi§ FoW FoAE
EHE o] FohE ol &9 WMAE BE ¢ AAY & e ALY
% (Shadow Zone)e] ¢, EF £ &% AoVt e 492 ¥
¢ d 23 Er 1 &5F WAIT uEgRE o9 fAF AFHE A
T gled v g uge S Addd A9 EHS QAT ZE uFge
A AA7A F& ARHA Hol uFe £z ke G JHL v
A A ¥ (Don and Carolyn, 1981).

JFold FHEL2HREH Fo] ¥¥E F A ZE ZHozRE W
Ate 539 #do] 60dB #4 ¥ WAAE 2T Sl Y 14949
Zol T=0014 w3 ARE AHEol AY WA +Ado FAI}. v
2 F AFde 494 HAFo] FAG =L oA B A gdF
BEAL 7L A e Ed ] A EEte] Azkel e e YEs AR,
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Fig. 1. Sound Decay as Measured at a Listener's Ears.

old A4 FF EHL ¥ 20 ULy 2¥ 244 FAFELS
@Y Fo2 g E@sta 27|RAER AW SHORRE wA
H1 W=7 & % &3 (Reverberant sound fields)2 & WHoz R
B WALE G, o] 28 FRE WAFEL viF dxE7F AAA HedH
oY WALEET EF Tl 3y AHAHA &4 2EE THI
BN (Tw)E =UANA & AT F 39 477} 60dB At
dee AZE& 2 (Don and Carolyn, 1981; #Jil &, 1983). & df
H2e Aol FAE £ YT BHF U AM%(B5msec) T 287 ALH

GHA g AL B WESHE F4AE Beto AFE 22t ¢
G2 A@EH Aol LolEd + YL UF A st FA NEH
= ¥ 4ol Y (Nardantonio, 1995).
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Fig. 2. Comparison with direct, early and reverberant sound fields

in a studio.
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Fig. 3. Growth and Decay of Sound.



1) 2% %34

AUelAe g o] B A9 T AL T2 JQ)HF ZH
(Sabine, 1927).

T = L8Y @)
71 A; V = %3 (volume;m')

S = %93 (surface area;m’)
4=3d F&&
T F5E€0 add FAEAN FLEAW £ F5Fol Y 49 2o
2789, 29 494 Ex %% AUA2ZM F5E& o FAEA 9

AsE EawEd oAzt golge F4HD EA-)9 iAs}

T
—

Ad F4E€Y BEARE Lo FoAE F4o BAEASE £ W
23 Fol veuy,

Ea E(l-a)a T s
E(l-a — &) AYYY

E E(l- a )

Fig. 4. Absorption of Sound.
metA HF FE&&(Average Absorption coefficient)e 2(4)9t 2o}
(Don and Carolyn, 1981).



Sl d1+ Sz (lz"" ¢ S,,d,,
Sl+ Sz+' v S,,

A714; Stn)= & AAY Ade A
a(n)= 92 AP F&&
el X B FFE 40 001H YA Fo] &4 glo] &4 WA H
Red GEUI 40 108 €1 FF F QA &) AR Ade] F45
o] ¥ALEol gl&& wEH.
2ol AL AWM BlE FG/Y FE Fx= 3% FHAAL JB=
£ @ ¥} (Norris and Eyring, 1939).

- 0.16V

4G &9 ¢3H A 1 FS EXY 2D Sk 4ED
o AA2 H4) & HB)E MR} B Te2202 & F¢ H4)E
Mgt dAdAr 1 Te<20x ¢ AFE AG)E L3 44
8t oj of @},

AU Fo] F4gol F2E AL FTUd g% {48 nESE 4
(6)# 2 h(Knudsen, 1978; F# T, 1983).

- 0,161V
To= "85 m(1-8+amV )

HE@)NH me S347 g7 F& ARG o 7] Heo FoHE FAHE
2 Yehdin di oz Adg=Ert 60%9 A+ 2KHz, 4KHz$ 8KHz
oA 2 #< ZZ 0.002, 0007 0.02°]%. WA 1KHzel 39 ¢
THE AE o]8e AFHAME &9 F4Eo Mt Formz g
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o 9% A48 FANsldE @d(Don and Carolyn, 1981; +H %5,
1983).

2) AWl Xe &% 24

ZEe] G4 AW AAE T WA $EY F AFE vET 9
AL AWM wi$ L8 S¢S dAdHE T ATl Ao A9
SHo2RE Fo] AaH a9 5ol A} 2ol AT HEFeE H(2)
¢ dAF Wi HEHAY FUo2ZEH YA AHA =E3HA o
o AdMe 50 94T #Hed FAPLE ¢ F UY. =P 19
5NN AP Y o] ZL AHAN FAHE 299 ¢ 7
342 3dB ¥ ¥A detdze o g ol ¥ FFol T AHE
<) Al A 2] (Critical Distance, Dc)2} # v (Don and Carolyn, 1981),

0- s
9 -61
w12 AAAY
(dB)-1-1 < 10108 (— 27 + )
_24'- \\\
NGAERY o 3

0 1 2 4 8 16 32
#4139 A2lm)

Fig. 5. Attenuation with Increasing Distance in an Enclosed Space.
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Aoy AHFAHE dvehdes wAYL 4(7NF} 2d(Don and
Carolyn, 1981).

Loss (dB) = IOIOE(T;Qj+—%) (7

71N QE #F WFgY AFAFoY, r& FULEZRE Y Aol
B¢ RE AT+ E vetdY odf @2 Fo34,

_ _ 94
R= 532 (8)

AMAN 25 ¢ AM F& JAFTYY JEo™ A g U
@AY A& HEHUD DA M BE 49 5 B A
se AAADE 4© o B

Dc = 0.14V QR (9)

I9 62 AW $3F FHYALE 43 UL B¢ E449 4u3
QA A4lel o] &t (Augspurger, 1975).
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Fig. 6. Graph for Calculating Room Constant.

3) 2f YA &9 &F

7t 2Rdent 3 SAdd @& A F A (Normal mode)(EE LR F)

o] gle® AAY2A2FHLI A4 HFETS HAOHHI F,
1983).

fm | LByt (e Mays g 10

A7NM; ¢ = W71F &4,

L w h=2%d2e Ho], ¥ ¥,
n, ne np= BE e ® 2FGH)E2 HAA A5y #
0,1,23,----).

A Y SR $L AP oy FUAAE FEAHR 2R
2AANE 25U $£47 BYAY o] FSH,
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M 2%dee 2% 54

Zgo A7)} AL 2569 A7)¢ EWY FAo @ 28
AR AHe: 275929 FHAARE A3 7t 7127 HE 890
o d¥€9 NHKAAME 2Fde9 AE S na o= FYxeo ZE
AE 2@ ok dEdte] ddoq B 25089 1KSF 543
BE 7R % B ddg $EIAY. 2 e a9 TH #e
W AFE B} &} doH (&M F, 1983).

3.0

2.0
# |t (d) o

(a) L1
% 10 ] "/
Al 08 B —
7+ 06 -t
i L1
(2)04 ~ 41
—’,
(c T
02 - = (a),(b) 8L AR (&<, dvtg)
el (c) @de 2Bre(&448)
ol @ TV 289
I 10 2 4 6 810 2 4 6 810 2 4 6 810 2 4
4 &  Hm

Fig. 7. Optimum Reverberation Time of Studio(NHK).
(1) 348 2%Fve9 AF AFANILE FF90] 0252 HEoli A
9% REQNA 032 o3 PEY S4 & JtAokdt,
2) =gtol, I, 284 o, P T T2aYd 2oe FAYL
9 4t 2RdedMe FEYe] 035~06% AEeliL AR 1FY
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< F599 09~13¥ FE WY VY FHL pApH
(3) €Ho] & % 2FdedHe F&H 102 AxolL AFYe]
% F7ME FAHE JhA ok @

AARE PP 9 Ao dojuE FI FRsE FiM F YE A
ojoli A F 37} WAL A ol S W} A wiolAd #XA
COlIRAEE HAY AFAAA B @ R ok mlo]Ad
TEE 9 FHAE &L vA7] HEA st ol Fo 2o

A71A) =& 2F7HL A Ao Fo&fol g,

dae AFE W& ¢ 3Bms ol A =@dE AAS g3 A
713, Hio] M2 WYY Hf vy WAle &3 € FY o L(Flutter
echo) 84< 927 © & g, oE JYEL PG ALY H9
oji} 28 Ho| QIxE AW FHE AEHIL, $& 5F WPl @A
A71A 3 GAATE WHI HG A JH HE o AAHeF
g, $E FFL ASHAA W nf JF BEX dAHFA @A
A7l &0l E¥HAL B2 1#{ FFol dAHEINA ERIEF
e A vE AERAL ALY MY FFHe] & WZAE AHE3
o oA ¥t

1. S48y Qtt ZR2OYE 2R{CI2

Z4E 25929 A AYNTL 4L 2FULdA 0364, 9

£ 25029 A 025~035% ALt €44 AFYesE O 221
dolvh ¥zs Tzade A4 5¢ FHee AsHL 2%0e Hg
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WAL 156~50m FEolth 49 YE8Eg #rse gudy Fe 3
gAZko] vpFASAY §He] AL AR ALE Age ¥Ye
a7 A AH9e F&&el & WAAE ALY T F88&S F
7t A A ok @},

Edvby YA, I, 284 T, B #F T UE ZERaYP A
Zo] AHEHE 9 2Fde9 uig HWAL 90~160m FEY )7t
HFot}

2. TVE 2nCe

TV 2%t et v 39 gdde 2Fded vs HF F&&0
¥A HdAH o . 2 olfre 2FHL F Wl & EFRY 29
717, B Jtulgl Fol AE gln o ¢ T WE FHEL ==
I¥ Weo e @fAER 259 W &F Ao AE dov
A = 223 dde] Y Wi vpola iz X7 SHoZREH
A7 H7l 471 fE JhEHE HAEE FA sepyc, a2y
TV 2% 0L 5#9 Horizon $%& AEHO2H vax & w39
VALY HEg BEA €9 2822 g8 98 FiagY FSAE 9
€3t FEHAHel REF AP}y YT FLELEELE 04FER FHn
Horizonol wi#ate] gPde] s FaFat & §9 ¥MAIEE wEx @
otof @t Horizondl A vlojael & A msiol & HL
Horizon 749 259 WAL S oz AdF9 wA7| g g2 #§5E
2 S99 ulA ¢ woja WA fAo] FeHof gt
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TV 2%Fdee g AFH AFALY 44 71224 BBC/H A
¥ E4E& 39 84 veEdd (R T, 1997).

20
//
z 10 |t j’ -
g 08 ]
A ol | L
2 06 /i.-""-' e
04 e
(&) L1144~ 11
T aan LT R
02 ot e <
Af/
)
’/
AT
01 <
10 100 1000 10000 30000
£  H(m?

Fig. 8. Optimum Reverberation Time of BBC TV Studio.

3. 8948 ARCl:

F58 & 2%Fdee uid @3] 340~540m AEC X, Y BT
AL $44 28028y 4% 23 AR QoM 4% Fo
e 540 o oAL Ed4 S T2 AFd oA 2Fd
29 g HASA olgdd FHE FAL P AL JELE F
2 U7 WFolth olgf & 2FvILY Hpo WAAY MAL #F
REALA (Live-end)2 2 Wtdl#H & & &/ (Dead-end)o] A F432

flo
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WAL o]l F& Zo) A5 Yo Fita ¢rE AR & AL
o2 g ol 43y F#&aE Aol VAL FHelv. 2 HAH FFA
ot F5el weld 231 g 4o d HAE =% 5

AE 27 A% Y /M ZAY Age] HF s,

¥ dF St EokdMe HE wola F& Wy g AAM
%47 & PEIA FE4L FF 7€ ol & F4E nHEE WY
g ArgE ok o] Afd &2FTe o] W G vwiela Fuze
&9 Aol ARNER Jted® FFAN Fu 1 FRF EHE HE
& Aol wigAzY, ol ZE LA Y 2RTLE HEH 2FHL
Za dn FPALL 02~05% MUt AAs. BEE S &2F
o9 HumA RFALe] FE 2FULs 19708 oF 53 HI=
54 ARULE AEHY K. o9 & 2HdeE A& FAE
Wo] Abg3Ela WE] ¥ ARULR A WE R235d 98 29
A 83 B8 EA7 HLHUY.

$W WE nlojla £ BHY Ffode JFAT] F& 2FHLE
Ab-gsta 9] 2§E ¥EHoE B4 wMAGAGUR g S Fo)
2 3716 d& SF L 479 neolazr Fo] I EA H
o g4 g B9y AL A Ee AT & FY AL FAE
Ab83te] Zh o}7) 8 wiela Atolo M e F& Este WA HfAG.

A& Tl ERE AE EFHS WAL ARTE QI ol A7
T& a3 SYoly wejae HA /A F A A 24 g 2
A @, 43 vloja 4 A7 RFold s E £ F5
F7t ¥€FE A/ AdE RE ¢ 4 AU o] AF EAE o) &3
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of 2R AA9 G P& upFA ¥ viola M HANAMY
AR BALY A Y AE AFAA F Sl el WA R
He FHoRREHY AP Bold 4@ ¥AL o] mo]AdA FA
Hol Fug FAdo] UdE AL oj§dld &F xHAE A&

283 AE A AL DRl S FE 729 AHEdE 2Hsq A
Rgor wE Foln AR AEdE& FAA dUH Fert Ho dRe
S9 o3 500Hzo A ¢ 15dB A= o] ATdHE EXE A &
ool 4% F&E volagE MdAE R &S] 2FUL FT
(& A9 gF)ez EAHE AE 2Fd FAd 7 F& 549
et vlejz e HA HYAAA BAEF dUVAE FALHZ Wi DS
FREZ E€ velad 50 Z5HAY. o Zo] AF A= A7
EREY T WRAAY E4E& ARFAIE AH FAA HFEY =
HEo WY JEEE & 9L st U
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V., 2Fde9 2% &4

2 ZoMe IFEYE 4 Y4 H Y E Vest2 ol g4H F
#ol HEaFudes HA AFALA FAFYE S4E& JeEh A

1. &Y &3

E =8dAE g 2o AF MBCY 3M2 2FvodA 3% &
AE FA4dYed FHAAL 219 9, 29 105 29 11 et
aPeM 1,2 38 SHe2RHY &R Yo},

* TV NEWS 2%H2(&24:855%12.60%X4.15m ): 3A 3

cAM 3¢ AFUQ($4579%532X264m) : 34 A

"FM 5& 2392 (844:7.12X534X2.60m) : 3% 3

T |- J—

e 126m

Fig. 9. Reverberation measurement point of TV NEWS Studio
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i y

Fig. 10. Reverberation measurement point of AM Recording Studio

|¢ 7.12m H
'y
njo] 23 sho] 22
o @)
L ES ¥5.34m
0
+4
‘; T Y

Fig. 11. Reverberation measurement point of FM Recording Studio.
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2 =EdA AIEY 3Y £ Aue uSH 2o,

(1) Z#F¢ : PC-586 HME|PF, 2ZE4o] : SPECTRA PLUS v3.0a.
(2) nfo]Z 2 E : MKH-416, Sennhziser.

(3) ¥A¥ %¥&7] : TCD-D10 PROM.

(4) &9 #4732 : Audio Precision.

5) FYEg2a AAFAA : Inkel, Tema.

(6) Bl12E NFZ(FHE]23) : Pink Noise.

(7) @8 FZ7) : 937, ALTEC LANSING, 200W.

(8) =¥ : 6260, JBL, 82, 150W.

9) &4 £ FA(AMU) : ¥4 # 4, 9800B.

(10) 71&t &7 R Cable®.

T 54E F3%7) A8 24 5= 19 129 2o $HL ¥
AxolZz AZ7 BAAN H2E FHEYLAIE AY7dN AAsn 2
28¢ 1Y FF7d 9939 270 R 29AE FEEG. o
W AHA H9T AYY F43) ALDsdor st E 2FAMHE &
g Aded e HE=WAE I} HAsld g4 EF A (Audio
Mixing Unit)e] A& Ad 29X & oG5t H2E AT &L A
AHT. F& WwolAREL 4 &4 AHAM udo2RE 12m ¥
o #2dA &L A H5g7]d & F44E 441KHzZ 39
7| &3 At

2 =EdA FFANRE FAE] 9 YAz HBE 6008 A
+4dBme 2 &3 FR4 WHE FAFoS 125Hzo0 A dl g Ze] 100H:z
Ad WY FHYUEE A&t SEE W= 8000Hz7H R & A s Ao}



=27 $8F AEE PC-586] YHY solnaddz WHI}L &
= E 9) o} (SPECTRA PLUS v30a)l A wele & ¥4 A

ARl DAT

v}eo] =

Fig. 12. Block Diagram for Reverberation measurement of Studio.

BYALY FAL Y AT E dadvd 71534 2 7Y FAAN=R
B AYANE FHAT 4 AT 2 we A A/AF B
7t 27 W ZFe FY T UL A o A FH
Ag Bdstq & A IFAZRE FHAG.

2 dFdAe AdAel F2 T IH 4% FHE + Uxs
Schreoder(1984) ¥ & AL&& At o W2 A &4 #4 $54
A% Mol 2A4A AAM d¥2 §F Ap)e FEFFEZ EdHE
RAell 7123 A2 1 98+ v&4 2o,

T4 AR Fo Az ol YolH FE A %L gt) WY FE
g AFE n), FAAE TS €2 $E2 A ™ H4ADe]
4.

&)= f_+:n(z')h(t— Ddr= n(f)*h(¥) (11)
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ADezry gl(HY HFE AY [ g2(H1& T34 A (12)7F .

[ @W]=N- [ _h(t=ode=N- [ h*(Dar (12)

714 Ne £49 duAE Jdedo mad J82 $d9 AF
N AR FF FHY ZF AFAAN &% AF A "HE FHol
"t}

2, o &3 dA
1) 99~ g9 &3

TV NEWS 25X AFAL FHAHE 27 99 vloja «
$ 324 F 1AAH 19 ¢ SA4E& 29 134 detddG. 2d
1314 712 %L AFANZE Yetlug A2H2 AT AVE YEU
2 e, 29 1394 713 BXH =AY $& AFSE 2 R &
& WAL S dEdYg, %8 TV NEWS 275029 239HA H2E A
& BUx FEHA o] AZE ALHE 2K &/ A5 e
ed AP g0 Z&8 F Z4E BHAEe] MM AFEHeE EYE 2
¥ 13& Holxm Y.

YA ZAL 319 139 A3 E UAE 587 5 ¥ vlad
AFEAAN AYETALHE &4 A st FHh4E Adstod AP
9 AF -5dBE 7IELE ¥9d oBr} -60dBRL < -65dB7HA F M
o8 d4dsle ad 139 725 S dod FYARE EFA4E & A
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a3 A3 3¢ 134 Jded TV & 2K 09 IAgARS 0827 |
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N EMBC
TV NEWS 2RCI2

Left Channel

100

0.0 ; ey

-10.0 |-

00 i r | X e
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Fig. 15. Impulse Response of FM Recording Studio.
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3) ZZANY AZAH

B 294 AM 5& 279 ZgAzel i@ AL A4 9
B Fo4d YA FSEE AT 2750 A 9 Ay A
e, #E8% L HEE 58 dAeR d9 FUFE AAdstd 2 AH
€ Knudsen(1978)¢] AMLE A (6)o]l 4 &3t 29 109 AM 5§ &F
e AFARE FHed I3 2494 EF 2o,

(D) BEESE

AEARY FHgd BE FSE&L AAAA 9std AgdH gLl
g dutyd oz Fu4 125Hzol A 4KHz7hA SERdE2 § 5§09
R HuYoy FF2Res F+E WA FEHYY g WS g oo
STHEE £ =Fd4 FFANLE Fo4 8KHz7HA A A

HEEFSEL £, 19 9 A8 FEE A HEslo 73w
¥. 33 Z o (http://www.kccworld.co.kr, Don and Carolyn, 1981).

Table. 1. Sound-Absorption coefficients of materials.

T & 125HZ | 250Hz | 500Hz | 1KHz | 2KHz | 4KH:z
H45T8 0.22 0.32 0.15 0.14 0.08 0.06
A& 0.49 0.44 0.46 0.54 0.58 0.58
g7 E 0.02 0.06 0.14 0.37 0.60 0.65
+8 3 0.18 0.06 0.04 0.03 0.02 0.02
BSE 0.28 0.22 0.17 0.09 0.1 0.11
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(2) AM 5¢€ £25Fde9 493
AM =58 2854999 ZHALS #, 28 o,
Table. 2. Surface Areas of AM Recording Studio.

TE (YW1 | 82| 93 | A4 | AF | uH | KT | ESE

A (m%)| 15856 | 10545 | 14.045 | 14.045 | 30.802 | 30.802 | 2.88 1.83

E.29 98W AM ¥& 2%F0ee ¥ ANEAHL 53.92m%) I
2FYeodMs AW ¥e] 3RS AE8n glonE 38y N7
2094%8 ¥ AMTAFNM A9ty ¥We FAHL 4263m’0) Hz
AW AAMY BWAHL108946 mPo) T Ael 43L& 81.319392 mio] ),

(3) Fuge WE HF FLEIA ZFAIY AA
7 Foso BE YT FE&EH BBAN ARAAE ¥ 39 B
Table., 3. Calculation Results of Reverberation-Time in AM

Recording Studio.

F 34 125Hz | 250Hz | S500Hz | 1000Hz | 2000Hz | 4000Hz

BEEaE 0.239 0.273 0.232 0.310 0.367 0.373

A ZH(2) 043 0.38 045 0.32 0.26 0.24

AM %3 2FYed Fogd ©E AF¥ALY AL AH(Yd . 3E
AF R 125Hzol A ZFATe]l A vdeyan Jde=d oA 9A&
WA Ztze) F&&8 AT A WRoy AF AT A ARES
M2 oo 6 AAN /Y TEE ZA W FAFY FEd =Y
T o,
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Fig. 19. Arrangement of Curtain in AM Recording Studio
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