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Abstract : With the rapid industrialization and civilization development, noise has become a major problem in cities
and is a very serious issue for the environment. Noise induced in a factory has a bad influenced on operation effici-
ency, accuracy and detail of work. The purpose of this paper is to develop a new noise evaluation software for predicting
acoustic condition including noise properties during the design of a factory. Majority of commercial softwares for this
purpose have been developed in foreign countries and they are quite expensive and hard to use. A new home-made
software tool has been developed in the present work, which aimed at providing a more user-friendly environment.
The tool developed in this work consists of four major part; the prediction and evaluation of noise in system design,
database design, noise analysis development and 3D graphic modeling. The outcome of present work is expected to
provide domestic users with a more user-friendly and economic acoustic design tool.

Key Words : noise analysis, 3D graphic modeling, software, user-friendly, economic aspects

.M E

2dH o] BGUFE A GALslof] &g - 7
59 d3ko] 7 . FHoZ Aol w|XL Uth
20063 SYAAF A=A L Hed BN
21,7807 = xa= 1476710 o3k B4 AE5s
Ao R, oF 86%ol = 1,274 o] &8 - R
B B R olArt. o]} o] Mo Ho] iy}
TE 2 - A5 Ui gse FIEAE Ve
Y gtk 53], AN s gl
gk 2006\ AFAAHEN FA(=F T AUt
AFTHE AHEE o2 AW uls)] LA A
& Addiv] oF 13.5%7F Skt em, ofEl A
of ula] oid F71FEAel AP, HePNe] L FE
Zo| 7]9)(Tangible)dh= Aut FF e Foh= 28 &

" To whom correspondence should be addressed.
tgkim@inje.ac.kr

30

ke
>
oft
o
=
Jr
4L
ol
>,

3
9

49l ¥ sfi(Intangible)o] 7]
= Aol 4A &t
- AF Aol it PR G AA
ol doux] FEF dAst
E vldel RS Zolth o]
= 2895 AlEdelde] g ),
HI AE 2o SHIT AlEHe| S 9
o2 Zlo] gEEeR vAdEIt Z2
S =711 Qlth o] B
gevrl 58 Z2I9e
AP Zg e pLE ¢l

(o] S 2= (o]
S ARE T AE AL

£ o
4o
=2
=
_g.g
o
o
q,

P F
dlo
N,

°
R
o

e
fo
i
o
fru
A
(e
o
rir ;H,
= 4

2 Alggt).

B QFe BHe 28 - AT 4AL Ag 4
4 % e eke s 8 Adagl A F
3 47 R A, Bl DL £30% B AR
dold B¢ Yt Zolch

vy



ALRIE AA| Al &8 Ot AlB2lolM E i

20 &

A g AFBAN BASE 22 Nxﬂi =
2 & gtk 244 A% A%d5 - ¥rh 22
As} 2HRPAY 71% 5 Basicl AT U

3 = 7]&0] &1
HELEJ 9114 %JHVJOE a2 2

UE AHE 2845 - %7} 7140] Ao WA Ak
AFES BT F 155 a5 545 HES)
of AAe Hgsh= ‘%P A|sth o] uf, A7)

s e A4 2 A85de 05, &

Ry

o el 2 F&A wlA Fol digk EAF% HE
7} FE3HA olFolxof gt

2.1. MEAIZHRT: Reverberation Time)

2g A - WS A% 8 AR ARHE I
A 7HS kT U= o)-&-5kx] 7] uEol,
W] Lojs) Lojxte] Bt ATFI N&H T 9
t}. whek 2hl QJHA S-YImpulse response)] EE

ARALE FAGTE, S0l AAF F 52 %“
7 ozl(Excitation)§- HFH o2 ARk
YA o) o] 2 A At o] 74 Zeo](Duration)
£ SMAA a7t AR sheva 7P W,
ZgFA ol Ao g et

A R/33Ele] o] 60dB sk Hl7t
A 285E AREOR, HAZFE) dojA] TR
gk oule EE AHEEA ] we} 2tol7t 9L
=H HEZgA ot ol AAERE Fa %
A& g4 M HY, A% R H ARREH

&l ol&drth

2.1.1. oA X A~HEnergy Curve Calculation)

Folzl 55NA & AU AAFAE A
A IR $AFAe 20 vz A
g8 VNS Hgsie] 2 Algr] ELshe of
UAE AL o The F42 olgste] A4
P,

Vz(t)=/0mp2 (r)dr— /Otp2 (r)dr= /‘toop2 (r)dr= k/;p2 (Tdr

M

b

FRolNBtS(X|, M22A H1E, 2007

31 Aol pye FoA A Mg g3kl A
Zoltk p)T AR W AgeE AT BFE
AEATL AEE S YRS Sgon, Jux SH
& At gk

2.1.2. Z3FA|7t Al"KReverberation Time Calculation)

ZGAZE AR HFAFHR) g, AFESY 7
3], WZ-& Sabine?} Eyring F-2jol] A-88t] ALt
shglch Alatel] AL FAe ke 2o

24 VIn(1
5= ___—n(())_ , Sabine's reverberation time  (2)
ce(Sa +4m V)

TR 24 VIn(10)
e(Sin(1—a)—4mV)’
Eyring's reverberation time 3.

9 AolA ¥, 5% at gt ol Folr.

cS

V: ——— 4
1 @

s= Y, s ®)
all sur faces

- 1

a=—< 3 S ©
Sall sur faces

A7AM, S el WA, g He] 48, (& 9
T A, me 3700l o Z.LMI# ]E}

3 2 (29 B AEHo|HstE HAA 27
Hol) Tals #lol9) Fofl Wt §& WAY S
EFFEE AHEE A (D3 (8)9) £34E EE3
Ak

24 V,;1n(10)

TMS (7)
C(Seffaeff +4mV, cff)
Modified Sabine's reverberation time
ME_ 24V, 1n{10) ®
C(Seffln( - aeff) —4m V;ff)

Modified Eyring's reverberation time

9 AolA Ve, St G E T o] Fo]
Atk

31



ZElT, ol#e, Hrie

e Sest

V;:——_- 9
Uy ®

HS;
all s
Sere= B 10)

X

@;

< al
Qo= - (11)

>
ur faces
)y
all sur faces
)y
ur faces
>

X

all sur faces

o714, He el ¥Abe Slgreltt

22. 2MFH 1 E(Ray Trace Module)
SAFHAREL B2l &Y g &5 W
3} 2718 WElsste] ZF WolA 3k &%
ARE FEHOoZ 5T F JYTE T U|HE T

=

SHFHRay Trac) 743 Toll that e) 4t
A B4, 3 B4 B 28 Aee) Wgel} 7]
o WsE F ¢ Ut oY 7 89 L ned
of Wels] AZe W 271 A =,
aFARE O 4E 42 st 2

P =20 0 Ay (12)

o714, n& WAL %, Ni= il 2] ofvlA] &
Qo] &, pe 4, du S8 olHIR) S9 ik
Aels] AE elulated, g W WAl Al 9
4 AQT g 27 A G, ke I, dvs
WAL kel 2718 <vl Sk

3. 74

B QoA ARRE &9 oS - 37} AlEeelA
o] "o 2% slEn|g £A NS FRE
9)3te] 1SO 33820 A H Hrtulehv|E S AE3)
o} 997} slein|E, 1ACCL, IACC2, IACC3,
LFE X33t 3D} eve & st &4 4
Fof] Oi3t S-S Y3

AU o] &8 245 7HE o83t A
13 7)e YoM U So] ojuldt HEE ¥

32

APEETNE Azl Helgoms AAlE 3

# 27o] 93kt Uz AVt HgEAE Be
g 5 YES dfel, U] RIS AZRH A9
Ang AT

£, ¢4 F4S AR AL, W 25, A
o 20| W= B FHHES sor), 22 F
o ol shbe BEHE FHL T HE2 39
oh 349 A3ke A4S wol F= Wun 4 1
| sajeks S5l et We) e W] E@s
=, 7 wel m2eke g4e) ol wet te
Mow HeFE PEE doto] A§AP} Wk A
E2 &4/ Qolnug sk

2

4. AvZAx

41. 22 o= - "o AlA" MA

B dFolA MEgt g oS Hu AlEH A
A2~ 88 RAPAS(Room Acoustic Prediction and Aurali-
zation System)©] T}

RAPAS?| TjAQle 7|20 7]&E9] oF =
2agol /i ZES UF A2 747 129

2 Age] A 83 AR H SH
A BAEE Ag AR sgoen, 7EY 28
g 7k AL EFHor 8 B
g 24 AATFh v B F 9l AlEY
ol HAL AB}HoF A3ty APE ¢ JYEF
TA Rz 93 Tk Fold SHo=ZRH o}
2 &o] 9] EAo] whAlste] o g A R 7}
=712 Fig. 1o d3}90t} Fig. 2= RAPASY A
»® A7 &E%(Flowchart)o]t}.

—

Fig. 1. View of Ray Trace.
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