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Abstract

The power of semiconductor, Korea is continuously constructing semiconductor
production line for keeping a front-runner status. however, studies and data about
potential risks in semiconductor factory are still short. If fire does not initially
suppressed, the fire causes a great damage. To decrease fire risk factors, in
addition to fire fighting safety equipment, more important thing is how to design
and construct fire protection system.

The current fire protection codes about semiconductor factory come under
functional law, and this law is short of consideration about particularity of factory.
The existing prescriptive fire codes depending on experience compose without
evident engineering verifications, thus equipments which is created by the current
prescriptive fire code may bring about a variety of problems. For example, the
design under the current regulation can not cope with the excessive investments,
low efficiencies, and the diversifying construction designs and be applied to the
quick changes of new technologies.

Ergo, an optimal design for fire protection is to equip fire protection arrangements
with condition and environment of production field Manufacturing factory of
semiconductors is a windowless airtight space. And for cleanliness, there exists
strong flow of cooperation. Therefore, there is a need for fire safety design that
meets the characteristic of a clean room. Accordingly, we are to derive smoke
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flow according to cooperation process within a clean room and construction plan of
an optimal sensor system. In this study, in order to confirm the performance of
proposed smoke-exhaust equipment and suggest efficient smoke exhaust device
when there is a fire of IMW of methane in the clean room of company H, we
have implemented fire simulation using fluid dynamics computation.

Keywords : PBD, Clean Room, Serious loss, Design procedure, Regulation

1. A2
11 4724

20471 ¥4 v=Ae 2 ERXN2EHZ 288 F ASHoE AFHD e
BEF AZE AFHFE AT HF 54 7 Ve ALE WEA &7 7
271 B8 iz AzxAA SUE BYE Ve F5T 2HE HALA HA
ot Eviele] 24 19709 sHel AR o S =Y AT, 1980 4ol
o 4 AMAA FH FH "R 7] FALAE AA oA "R Eokd 9
olAe AA A4 FEAZA St A VEAHIYES FE&T U

oleldh W= AbdelA SEvgte] ZEY AL HHUD Arlee dFNE
& A&Aoln e FAME] Zae & £ don, oKy AT MLl
e AA BHEA AFAA $9E Hsr] Al eHeln Adw S
BEA FFe FHote Ayges AR Ee ARYer Jsto JEZH AuEd
A FA7LECl FREHL AP 719 o Ast dFse FeHFn 2 F Uk

HEATEY FAANLE e Zo] BFHY + AUk
() $E7 e 434 34

@ A4 B9 8

(@) W71 489 g

(4) EWRA2¥ AZ9 3A)

(5) &3] A

(6) W7 AT A

ofi

WEATYe A48 wHol we Clean RoomE oln gloidE < ¥ 28 A
otk 22t} Clean Roome H28l S440l oistol 44F 374 2ol ol 714 A
o f1gol At 2 F AT el JAFHE FEAVH, £ e drlne

2% Clean Roomol] =it £4-8

F3 84S AReds SAHASe dol o
g Zoh A WAL Wiy BAY YOI e BAL ¥ T BY ohiy
GUA7 D Foleh EGsel Aaste ol Hgel Yok 3w dasEA AYlE



HEGAF I A3 A Al 9A A 13 20074 2¥ 199

229 AYH AAEFe FHo] WA Clean Roomete] $BE $E240] 37
B2 Clean Room® QAg 2 E7t2¢ FAAT7 o) ¢ F28ch,

Clean Room®] 8A44331g 7] 93t AP A st o ofeigol Utk =28
o2 AEYGAGSCFDA R Rosa 4¥L At YRe AsdRe $%
AP & 5 T L5 REAY 52 0 Bo] dm AWAMu|(2y] A7PAI] 2
287 $)E §48A ASTOZ Y2 A% 4L FANY F Yok

o2 St B =RoME BEA Az T4 #4982 2 Clean Room} T
23 $74d BE AVHEL B 4% 9F SAGHEA BHAM A7 FE
e HHel 7x AzY FEWLL AR Bo)

1.2 9349
Zee] AF Agd st wEAFTY AR AT &He Fo Yde dV=
A3 £Aojgtn Foh, YA A 9UdE HddE FAC AVl FELFE A
g3 Qasor sty BE v AT Clean Room2 FHA #F&58739 %S &
o} A7t wE A AP 22} Clean Roomel AR ] A8 & e vl o
#2o] B3 =3 dA Clean Room 34 AFAF7F Wo] FFg Aol
E d7E @2 d, LCDF49 Clean Roome 2AHA AFHE A5+, £3x
%3t

Ab 5 ool FAAM Aol AT/ AL FHHY WYL T ol 4
AAC dig H2o ke AT

oyl AFE RYAZEHE ALEdd WEATH 2odPE AHs A Clean
Roomuo] A71#F A&& T35 IAZES 24T
(D) NAANN A7 TAE & Z 7IFE&=e g4 A7), go} 2x9 WEe
A7) AEel ou g FF AEA EAHEH.
(2 Z3A 27 ne A71dAe] &F, 97194 AvdAe x9ge 24P

13 78

BMEA7|ee A&sd Wrsn Jdow 2F4E Fol7] A8 AR FAH
2 A% "Jxu Ao 28y BEA ARFH dole olAE BE fg EAdn
Art ol HPaAE A Aol A M A%3A AGE FadE FdE &4
zHE ol o]d AP H2AF)7] HBl AWAAANMEE A3 9o o
Z8%A o9A d HH WANAHSE FHY 4% #A2AE F Uest 3§

Rolty, #HHo A2 T AL Tefste AUAFHAWE ZFE Aol
213 HH o A2¥E FHEAAH BS AFEESol 48 5 = HFEHEAA 7]
glok &t CFDe AL A 718 ZeHolgtn B 4 9t}

B =i dFenz e FAE g A A FESEZ Yk $ 3l

N o

P o e



200 A AzFRF9 AVlFEA B¢ 4T g - 334

AAE BEAFTY FANGH R A SHE BHA

EAE Be b =Y A Y4 BHSD BAEE kEe 379 93k
A& Azt Au)ylel BgSE, e Eols LE9 Mg BA}E Rolth

ARE RANEAIMS ol otel HAzI] A7 £F 4YF £FAEES
24she Holth

2. Clean Room®] d7l#% ¥4
2.1 StAAEGA (AFA AA B719 74d)

AU LLE Hrtsr] M E SAAEHIHe] Hadith A EH)H L
AA Zone 97 Field 29 F 7IA &2 UE F Utk Zone 2L 1ds A9 2
1Y dE 87 2o] e tgo] HoA e XA Bo] AEH T Field =22 Hr}
A & FIAY, AL T2 ofg TN FE ALSEY. Field 24 22 7
T BY 22 AMYY HFEIE 87EHY AlEdoA AR Bo] oA €

E A Fo M= Field 22¢ FDS(Fire Dynamics Simulator ©13} FDSZ ¢3)E A
g3t A EHdolHE Fdde RoZ gt

FDSE 1% NIST(National Institute of Standards and Technology)Atal 733} A)
AT 4 BFRL(Building and Fire Research)olA 7§¥® 32 Computational Fluid
Dynamics (AAF3-# 938} o]st CFD) X Zaoltt, HAN G SHCFD) o)) A4k
HE o] AZEdole 302 =¥ &%, EEREH Y2 d7 Arld 2¥E #H&E
9 FFHE &5 U] A Navier-Stokes WA S F& *}%%‘3}.

A A& CFDe #Fd3t mdold JASMINERY © B2 7|58 F7F AlHley,

3] Flame Spread®} Sprinkler?] &8 53l tS A=A AlEdojdd &84

=3 2y oA 7z B FEEAA @S] wIAT Y3, BE RE AHE
9] 2o oEsy] did ZRE AHE d& F Y FEo ,
2 E 3¥E(obstruction)5& T2 sjof 3t7] W] oz LQaArzte] B
o] ZAdE AL 7HA 3 Ut
CFD 2493 FDS9 ZA3E Smokeview ZEZ WL FalA 3 Aie 7}" &

Attt & Smokeview$} FDSE 2 A8 ¢Ed dV]e] 588 43
3l& 4 9l&dl, Smokeviews FDS9 Z#E YJAZE, A9 sE8WIEE RAgFE
29 259 e 7l 3F dolEe 2D £ 3D &Fo
Smokeviewe E EAHI AldeA A dolHE R FEh FDSe Ae &4
gdzx A% 5 ok

Zk FAA ol T2 aPe LA 2 Wy, A A T2 NISTAA dks
User Guide®} Technical NoteZ 3 Z3le oz 3}

o _Ilm

.



@t E %33 A A 9A A 135 2007d 24 201

2.2 Clean Room 3} Al Al & @ ol A

221 ANEHoA 714

E a7 944 Clean Roome 9rEA Az2FFY dold Az 3FE& gvss
Fabrication facility(¢]3t FAB) 3 ©$ ¥4 22 A&t} Clean Roome] ojg A7
Aag BANEY SHAE 7] 3?.5}’6}7‘:— 2xygge Aulet d71E A&sA g
a7] 91 AFAB 7t AAFH o] BF FFdtridtE @9 Clean roomS H A7 A
Hog FYDetoof g, 2xPFMug AdAdn o A& AFo] AFHID O
o Mt AT ¥ AFHANEA A9 e gdE 4 dFs2 Aot

A7 A A A& A FAE 4 ZFA7] A £H F Clean Roomol
T % 017%) BEAELR JFozRH 77 B¢ vigeR WEHE VIFE
nste #gA7] AR HA AX HEE A% SAA Bl AE APt
EZ 70T F&ste A4 A7 A HA .

Clean Room A9 7FE7F Z2Z, 39m x 13m x 4m Z7]¢] FAB 17 v‘?——li’——% Z
Atgiae 2 o ZMdAER L o]AEXZ2Y UHE(isopropyl alcohol) 2010]™, F 3m
ol FYEEd Y= Yo

AR AZO AT
ezl I el

Bt HIHOl SIRIBt | smgasin |
10| 2EXID|

<I¥ 1> gAgAEdold el HA

B A7 Ageold HHe e o,
() 14 32 0 GATFYAA FA7t 14 SARE 2AFAAZ 27 o) ¢

A7} HASA e 27

D 2, “FAL A Algelold- 1. FAAEY AR, FSHALUNEE =EA, A 199, A2%,
pp.8-12(2005)

2) W d, “HAA A9 AgeolH-I. A A2xYge] Adule oA ALY =
3], Al 2049, A2E, pp.8-13(2006)



- 374

r (]
&
o

202 BHEA AEFRPY A71HF @4 AT

(2) gAYl E A Jted Auge F UAVEZ 53, REEA AYYLE
gt

(3) A =+ 23 (Arson)ol| o3 spAZut
9] 3o},

4) ARAZFE 20022 Fo.

B FAZA £E FAHE A% ALz gAAV|= IMWHLE {2,

6) 22229 H=7t FE3A = AHE A 2ZYP2Y It AR
E Z2HoE £y

(7 QA7 Q713 A712 FDS T2 Hd75 8 Cleary modelS A&
3ln F4TE 7l 65m AL E HA(ul~ub)F BiEH(dl~de)e] B Ld YA o
A4 2] gt

o AdeEeE B ABUAAANA A

oln

g ESICE)

/ / ,
m e m @ o
<& 9>
<3y 2> 7R 9 2 7B

- *

(8) 471= AT F 12z 71Fd v/duiz1dulol osf vieto] HA)d 9749 F
ZIME7E T3 WZIFF 1 m/min-m' (30,420 m/E WEFHE F ¢ tdtd AE
gdold g



@A d I A 98 A 13 200734 29 203

222 A& A&

1) T2%Y

FAAPABE HLE olF9 F7]F0] st EFoR vepd F 9k &
22 AR7E AAHA 4 AeelM Azt 24 B <ad™ 3> Zo] A § -?
10Z(t=10s)9l ol®w] 60°C ol’¢e] L2F7]7t FAB A2l AQAZAH7A &= ot

0

2) 47 &4t

5}1117} DA AR g o 9t Arle s, A AAB A
23 Arle I AAR FiEd. drle 22 F7)9 34 92 ST A
°1 AYEA 227t BoRug, 1&F77F A R A7|7F EA3E Ao ofY
okt 7] W& T FAFoR FRdA FEEZ AAEHE 7IFE e drle 2o
2] 3}7stA "o
vkl F7) sj& 7t AEde AS 4] 3
d 5>, <2¥ 6> Fa)d

dor
2
e
Hd
fir

olg 19 (<Y 4>, <2



204 B AzFTPe A71FEC A AT LR o R

<Y 4> @7) gk ¥ - 4%

<2y 5> 47l #ide wE-8x



@t 943 A A 94 Al 13 20073 29 205

<2¥ 6> 7] ke W12

Pu

Aol o A7 B WsE YWnd fdow PAY AF A¥E B
a7l oFTh FLARAM 7 RER F7), B w7 Ar]9] LEI Ropxm
2 Qstel Arl7k ShAE) Azstel, A B4 122 AFHE HRe) T7) Wiz
stel d7] sgo) WA B,

<3y 7> A7) e ¥ME-20x



206 e AzFRe A7l v@ AT Liae aR RN o B

3) A71ZA7] FAF AT 4

AR} slRo) zZtzt 6719 AVIAAVIF HAAE AR HAFNES o sHF wg
A5 Roz FAAA Ztrtelddl e FHE u3 A7 SR d4 A7 71U
R vebwd. otdl B Z 7ZAre AEALE dehdd, a8 Zs 102 ol
A5 2A7] 400l g ZA7l SE4 @GS JdEbd

<E 1> #ZA7] FFAIE (EY - &)

#A 7 & () &H-(d)
1 19.8 20.4
2 9.6 19.6
3 3.8 4.6
4 4.2 3.8
5 10.8 12.4
6 196 20.2
100
—=~ Cleary model-u3
90 [
—£— Cleary model-u4
o 80 | —e—Cleary modei-d3
L;.l 70 —o— Cleary modei-d4
o
g-’_l 60
3 so
=
< 40
D
9 a0
o
© 20
10
0 BECesOHoREEERRHBED

Al 2HX)
<ad 8> 97 7A 7] FE AL



2 Rl

a3
o

7344334 A 948 A 1 3 2007d 2¥ 207

23 A Edold A3 ¥4

Clean Roomel 1IMW$] &7 ¢3-S of, F2MHule o3 7|/ & 12 FAG
2 du) 4z wer-g HESZ] Y8, AAFAGEGE o] &3t A AEH|HE 8
3 23 gge 288 dUTh
1) Clean Room A47|%F JelolA A @A 38% F 459 siyo HAd Ar
ZRA717F FA AEadd. Alvgl ol 21§ Clean Roomols sty EFe 7%
2718 Axste Aol ulFAF Aoz Holw AR FJFEZY 7IHIH & AL
o) ANAANE AAFe Ao By AFYY £ Ut FUIHFY A7) £ W
W37l g AS afAHoln AFE L FAFAE Y43 28 B HFF A F
sgAga o AsEAo 278 F USE FAFAH
2) AE F71 E SF iz FRA2" diste s 2] W3 2 2zy el
v 2% %, A% AR Lu g AFHE vAduddn e &Fed dig F AE
7b 7€
3) F71% %] A% Clean RoomolA EAFAAHSZ AAFTE AAY F e A
¢ AA7 gt

AAXA FAE Bl 2FAAZAME olv AE7E 2WAATAHN e AA
g o 2gadAY =S £ Fo Avh 2 ER JEE WAHLAE A
£ F de A5NE 2YGAFAHY FU EYo] g A Fde olo it I
ANE & o Bud AFEF0] o]Fojxer & Hojgtn AddT

—_

O 1

31 9449 89

REATHE AzFH 723 S @7 AFd HA - 4ulg & & Ae o
A Alagel g Tl PR o FE dAoln

7t AA A 7|9E 3 Je VEANLY A& dHE AGME &
Aol HeE ds7lE A GAHA H o] Rt

Clean Room& 7oA sta LA Al i 29 A7|daE SAz7|7H 49 &
2 AR o)FEH. o] F dAVIFY F¥LE G oldR oFH F TEFTE 0
TEE HUL F AU

BE2E7t 2&5E g9 dedo] nuy Adn i o)]FHEI MEFLS
ZN1QAZE FFTFE ol Fshe Alto] #olFS & ¢ UM

FI1HE 271 2 B AR} S A ERFHcln AR 8 AAAE
& Fa Feol AP AFA ALY s EHl 272 F JESE S

£ AIGHFY dARE AT 27173A £HE €4 & & A |71



208 WEA AzEAY A7l 48 AT

=
¥

A - AAA

AA AT Qo ANAE Azt A71Fs Azl o waA Jehjes A
THFY AAE B3 AZNAFALE AMsn g AEHH L Iy AdAE
o] QHAF FJEE FEdtof g _

a3 s AlEdelA A AV olFE&E, FELY T o8 sddME AlE
goldze & ol Holx USS & F ARG ol A9 ¥7), YrzA, F2
o & xR Bo I,

T A714AY] E5wEe nddy FRIEEN IFE A ¥, & FAZ F
718 ZAT = e SALA 7 AA Hds g o] &3]

A A, Clean RoomolA el A= oizf 7171v 78 AH](el: WetBench, Stepper,
etc), A7]7] (&2, 19t ALu 5), AXAR(FAlE Edojy HE F)olH dojdr}
olE A LA 7tF FHES I AP AA HuHE A Aol TR

B4, 7] Agoely HAFA o] Hastth F7] FF A EdHAS ALY
dA719 f% AZE vg go & £ Ui o2EHE FIVEYE ZA A2 99X
£ AR3E 4+ .

AR, W F7) 3522 s A Arle F43 Fiddn

AEsxe A71E 743 wey ZA37] Y84 e Sampling Pipe NetworkE ¥7] &
g e w AdAger dn 28n A" 4 84 F Ut Ayl 2HAA A
) sjof gHct,

32 FF A7 U¥F

2 QA7E HHe Clean Room %7 2748 918 FDS 4 R PBD =<l Bd
Mg AT BRolyt A2 Adlel g AEst s BRI Aol BE @AM

A, T 2% dxYo] F Clean Roome F&7 54L& olaldtn stA¢AALA
E I8 F Je dAYE v BEF d4AHoE B A

X, & 479 AoiAe FDS AHL&$ g F5E AEsA e, o
Clean Room 28 FFo] fA &2 A3olAtt. wetA Clean Roome] Ha] Al A
Autel] AAHAN FEHoln TEHA AT HA XY= A A ATh

AR, d719 A AZol o] AAAEY AGARYG A7FsA o] o wE
Ueb oy Adate] FdAtE AAHoRE gl st dHE @A AU

doz FHH9 Clean Room HA A2 HE&& M= thge] AFFAAN A%
Hoz Fysolzjol & Aolth

AR, 4559 934 A (Performance Based)E 7]1&0 7idd sAAFH A7]o)
T 2 ggde AZEYSE o83 AWudEe FEFE(Heat Profile), A7l°l%
(Smoke Movement), M3 54, HALF 2 Usls & ENF22H 2 dGE
g W dAE dor s

EA, HEA AZANLY EFxdo AP FAZ=E AP Ago] sy



o &t 7 o 34 8 3] A A 94 Al 1 & 20074 29 209

2UF FUEAR FRAMNE s A Al A 2 AAdANE Has
g A HAHS AAd diE A7V Y ojof It
AR, & A7 AAFAGE @Y wHez JYF Aoz st 4 dEd 44

A AFL v F3o g A3 oj2d AYE 722 9 Bo o A& 3
A AL ol & 4 3132 Clean Room WelAel aA7le]l {53 A7) &4 @At
e 2o of U Ay WS Folof

4. F3 31 F &

(1] 742, "€dF 44 2 &d,, "g3d3 7€, , (1989)

[2] #er1eA, 23 SHFE ALl B AT, F3r1&A, (1995)

(3] A2, "™MaAgESa Az Sl T2 s, | FAUEa gAY, (2002)

[4] Y= "Room Fire Modeling for performance based Fire protection Design; , (1999)

(6] A=z, "2diyg SAE R 71F SAo #3 97, , Faiuigta gdutdishy, (2004)

6] AEF, "A3FTETY A AEHIH s AL Ao A3 AF : TF

Hux g FAeZ ), A71dgn, (2002) _

9d, A uu AlgEold AZES 0] slidel] ARt AT, , WRFAEKT AER, (2002)

2, %52, TEABTFELERE FH3le KWK Hkd o3 EHE-—FHak

o %E dolol M, , THAAEFI =83, , (2004)

¥, Michal J.Ferreira, ¢t8 =, Tebed 332 AAAMA, | Vol.l4No4, pp23-28,

Eg S E~L IS -1 8

(101 7&2‘1%, Fahz Algalol el ofsl” Walel By, , (1996)

[11] A%, B1F, TF53d kKA A7E Wl bE kK APE Agdgold 47, ,
FANZEATE =83, , (1998)

(12] Az, "9 uszle ML 838, , (2001)

[13] G415, "B R @EmEH A=5, , KAXEK, (1981)

[14] =33, ol$d, SHE, "2HA 24§ I & 717554 B FX&84, ,
rau)gst =3, , (2003)

[15] 99535, &5A4, "2 T8 AL SAFIE ] st X488 47, ,
pp23-29, ¥ 8k At} 3] —rzﬂ@}% g 3.

[16] vt m], TAawetd APA 344, , Adigw, (1998)

(171 2rejd, T4 AHo Ar|gits HAAES &7, , pp200-205, 38|43
FASGE=E HHI.

(18] wrejd, A stA19] A& oIA | Vol.19,No.2.pp200-205, 3+ 3} Auksts]A],

(19] ®&, T87] FAstalA AUstA ANEHI, , LBAER KB, (2006)

[20] ¥F1=, Zone Model& ol 83 F% FHo kKA EH )M AT, , dikEE: (1998)

[21] ¥&E, TFH7IstAHAZ7IE(NFSC)ol g Aubar)duo] AA L AT, FY, (2006)

o o

(7]

—
o)
-

Lo |
o)
r°‘ o o oy oY N



210 WA AxzFPe AvlaEd ad 4+ g - 3734

48, "THTAF ATAEAE Y FH FId B AT, ,
bid 4, , (2001)
iy, "Ad%71E SAGHEA HEoE AL, , FErieH, (2001
g, 93, "FIEFY FUEAN HAENFSE Mo g2
5o B AEFAT,, TstedIdsy =8, , (1993)
F, A, MEAFFELE) o FEEIFEAA A} AT, ,
G, , (1991)
[26] o157, TA%71F A A 24719 M, FE71ER, 23S BIA, (2000)
(27] o147, "AT7IE A SALA HL71& AL, , (2001)
(28] 17 9, "T7HAA AN AFE AFA AS7|F SFAGA BAe g Aol
B3 a7, , FALPE3 FASE=E THE, (2000)
[29] e1=7, TA%71E wsldAe 743, , Vol 85 2000, A9 1.
[30] o157, ™d%7I1FE AMiekaAAe] AN FA9 FUElel] BE =F, | Vola), 199, 247
[31] o193, 1% FEFde 34 A FRE 43 A5 A B AT, (2005)
[32] o)A T, 2%, &AF 28 S, 29,3084 0], M= C/R FAB 34 8%
WAl 2" | ppl0-18, =3} A 283 FASGE=T TEF,
(33] ol g, BANY, AAE, "HHAYY =Y AT AsFL A AlgHH,
FA% Adul,, (1999)
[34] B &3, "SUEF ZHBFEBRY duA BEE Bl TS A4, , EEKER
REBE, | (1994)

[35) 253, "A&E Azt s A A Edold 7Y T AF AL It
#F AT, , LR FGHstd, (2006)

[36] T¢awsn, AL A4 € AGAEde)d ==2ad AL, , $24sE &
¥aT4, (2001

[37] Tdawstn, "™MAA%ga ARG Bl 2o g, , SYaet, (2001

[38] wheld, w4, TEdE A&, , (2005)

[39] &4, 2=y 28 FEE47 A7l &8 454 A7, Astdgta, (2006)

[40] 389, o]4=7d, "The Performance - Based Fire Safety Design of the Flammable
Liquid Facility,; , (2001)

[41] &g, TFARYAIEY A AT . A3GA HFR 1AM | olFgazey ARG
Algglold 229 M, | FEa0e A T4, (2003)

[42] #3749, "33 APE AF2d dig AsrE 2td A H8,, AE
PEFRKEBR BEFRKER, (1999)

[43] #F3, "siaiAEElolA | NAFI &8 A&, \F¢aWen 2gdT4, (2006)

[44]) @t T AA Ao A Ego)d-1. A7 ES a3, , FFA LW =84
Al 194, A2%, pp.8-12(2005)

[45) ¥t9)d, THAA stAe) AlBuo|d-0. AdAn g AxyFe) dule Yoy,
S st A Auets =8x%|, A 209, Al2E&, pp.8-13(2006)

r



daddzdd st A 98 A 1 3 20079 2€

Az & A

e
>
e

Azg/stoldatt= oA ESHYF <3, dA - 2%
OSL ENG WEojAtz2 AAF. BAEok: AL, 4t
g Sol,

#7448 B3AYSL A
getm Aguad 44, dakaddnns 89, A9, 39

@4 A AN BT YYRE FESFITIE 24T 40M4E

ZF A A ANE AGA BT AALS B3 Bl E 611F% 3103%

DAYt R kAT FAE dgiEtd kAT EA AL @



