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HFM E&
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HEAHERENFMERERTHERREURREZRABOATNHARZEERE.

EM Approvals:

B FM ZRIBAURBEEE
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4910 AP:SZZ 42310, 4922
1l TEST ZES TEST TS
> Horizontal Fire Test
> FPI TEST %ﬁ;ﬁ;ﬁ (7R$§ﬁaﬁﬂiﬂﬂ§ﬂ) > ﬁ$27ﬂi§mﬁﬁ
Vertical Fire Test
> SDI TEST BERH > (%'Ilﬁc%é;x?gjﬁ) > ﬂfﬁggggfgmmﬁﬁ
> ASTM E2058 TEST A {&iEEk > Horizontal / Vertical ;ﬁﬁgﬁﬁgﬁ
178 SR Combination Fire Test o
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258 Test

Bl FM 4910 #1El Test (FEHE Gean Room T =K K 22 4325%)

E 4 BRI E BIERH ASTM E2058 TEST
N (FPI : Fire Propagation Index ) (SDI : Smoke Damage Index ) ( Parallel Panel Test )
B # RIGIRBIZE BRELREE RigiRBEE

A AERN AR A AERN AR = 4E50Kw/m? Bk
" B58 50Kw/m? 85X R SE50Kw/m2BE X - i
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B FM 4922 ZE5 Test (Chemical HERIIERERE Rk 5220 m)

E 7

AT KA

( Horizontal Fire Test)

EE A
(Vertical Fire Test)

B 8

KB HISES] EELRIE

& 4+

BE N (CTH16) , FiZE (3 m/sec) , Test B[ (15min)
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i, \a_ Fire [ -
é; = Thermocouple Locaton - Exprsunz

V. INFAERIR/m EBEAENRE 538°C LIT
V. iRBKE
V. EEINBKIRNERRIAERIEE

V. AESREZE K EERE 0.3m EifA 538°C LIF
V. BRKMELIE K EREAE 1EREEE 3.1m LITF
V. SMEBKIELIE KRR EEE TEREEE 1.6m LIF

FM RS HRaRE %

mE, REREAME EE




B FM PVCE—PVCAREIGEER (FMATRIE)
- BB
vV BRI RmEAT R (IFERAIBER )
Material heating with far infrared rays (heating continues until the end of the test)
V BBEERFETAKEIA (BARRIFER)

Spark ignition using a crimp contact (to be removed after ignition)

FM#RIEE R (49103R18)

[#ER]
- BEBEENRE
HEFF IR RE

B5 A (Ignition)

—MR A& (—ARPVC)



3. FM B8}

W FM E3

SIEFENEE, LCD , OLEDSNEEEISRHE, B SEEURRHCSN SHAFMTIEZREE910, 492278,
[EFIERIEZENSNN, MFEEINSRAIEASEFM GLOBALIFM MBER, BRTEEMIR, ERERETEEK

s
> it T
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4. —fiXPVCHl1 FM PVC EmLb#

W e
B 7 IR 5 E FM Duct (10T) PVC Duct (10T)
HifRa aivad 55.0 N/av 52.5~53.7 N/mr
EEME ks %034501 60.1 N.cm/m’ 59.7~58.1 N.cn/n’
e o s 0.7 % 0.3~-0.4 %
W L2HE (Ee)
E 5 i=E FM Duct (10T) PVC Duct (10T)
B 30% 0.00 mg / ar 0.07 mg / ar
EERS 35% 0.04 mg / mr 0.08 mg / mr
7o) 40% 0.03mg / o’ 0.06 mg /
R ILsH 10% 0.05 mg / ar 0.05 mg / ar




W —#% PVCHl FM PVC J&% TEST
BXHIE (183B10%) B2




4. FM PVC DUCT ERNiB

B FM PVC ER&HH

. RKEE15m / secBLF / 7B 150mmAq BLF
. Duct W&BEEZE 60 °C LAF

. THEAMERTE : 60°CLATERA

. ERAREN : BIKENRED BHEL

. AR EERRIE HAE A

15 A R4

L L L &L L

. 250A PL'F Hook Up #1 Drain B2 : 7] PABonding, 15
. 300A UL L : Socket i##: (E8r) FikRgEE:

. FAB#R# GCS : HVAC % ACID, ALKALI, HCL HESR

. EARBEKEER : BRE Duct

LR E

WiRE
(FIBEITRALER)

S U I S

MAIN



B FM PVC ¥HE{L2451%

X BLRENEREARSC , BERIRZRAE,

EERTEG0°CLLTERA.

AlEIEE B BRE
hi s E MPa 41.3
£ 13810 A7I< YA AKNUZ WB(SUS) TEL (02)2164-0011 FAX (02)2634-1008
HEMHES : TAK-2018-064094 H &+ Y X208 048 17
?E?ﬁéﬁf;"{ MPa 65.6 o B X:ojlgt A2 xt : 2018 058 1Y
o A 2 (FOIRIHOIAKILI0E
F  AZIIS oAl HER AIZ 18
%H*ﬁi GPa 2.91 Al 2 9 :FMPVCET)
Al A
Alpes o9l | NERE =a4x| Alpiey
4ET = U= MPa - 41.3|KS M ISO 527-2 : 2013(*")
Ett{i]ggﬁ,; KJ/mz 9'6 Zazns MPa = 65.6 | KS M ISO 178 : 2012(***)
=3EME GPa = 2.91 | KS M ISO 178 : 2012(***) .
. NELEZHZS ki/m? E 9.6 | KSMISO 170-T - 2012(=A1
iR KIEEE (HRR) - 110 EErTE = 1615 1 SO A2 700
H7IEGIs2E %o = 86 | KS M ISO 306 : 2015(A50%])
EX] AI2I(40 % +AISHIES 89) | mg/em? - 0.1 | RIRRIZAIREC)
3B = o, AX| AIE(35 % St 8A) mg/cm? - 0.1 | QIZIXHHIZAIRIL (")
HRELRE C 86 HX B0 % FOHIES 8%) | mofom? | - e )
HXI AIRI(40 % Tt 89) mg/cn? - 0.1 | SlEREIB AR
. FXI A0 % Bt 89) ma/cm? 0.1 SIERHIZ AR
SO (40% EFILEREIR ) mg/cm2 -0.1 RO ZN g e 5@‘\1%? F
AlB&E : 2.7 mm/min, X|X| ?17‘Ial 100 mm
-85 EupRS
EHAIE (35%EE AR 2 0.1
=l o 55 B iR ) mg/cm . .
20184 5H Test 5 Report (6T E#)
EHAFE(10% FILRBIR) mg/cm2 -0.2 =Casc
@Z"f—fw seok // Geok
AL Ry 7|gqgm 84
o, IR Tel : 02-2092-3704 Tel : 1577-0091(ARS ©—@)
2R (40% THELIRIR) mg/cm?2 0.1 B
SRR (30% HEEER) mg/cm?2 0.1 KTR gt3setg e g

Page: 1| of 2
[.‘ﬁl—-"iz'"' AEZ20H0] CiEt O RULICE l |'1T‘iv' M=(Electronic Copy)

KTR-QP-T08-F01-02(08) A4{210 X 297)




W EERE DUCT ST

REHEA 1 ........
Duct ﬁ?lvif. (i) }
Duct ﬁ?l;li (R4 } --------
Ductv*?JEU }

D

Duct B{EFTK } ________




H 2{E DUCT Ii8

o

Plate Y1)

<o

Plate &g}

o

PVC Welding

o

Duct TR SME




Bl FM PVC $EEKE DUCT

vV AR F AR TR IR R ERERE
HEBERS

APPROVED TR - RESHER AR EE aL T REE
. REEAEEEEEEE
e |V EATBENMENEE | GRS
s B LU T BME T
 BE ST E L
Lymi V EATRE. AENRES ML EET SIRES,
‘ ;%ﬁiaa\zfﬁ \; 'ﬁﬁ%ﬁ-bﬁl ‘ BB E RS R 53 —3.6M,
S~_ R TSR TR,
. - _ RAOEEEORTRE
X HRBHFM PVC TR v B S SR SRR
B DUCT & EH# BHfe : & H_IVORY)
E &% Size R E E E
300*300
FM PVC 350*350 3.6M 6.0T
5 F¥EEEDuct 400+400
FM PVC gl ¥ 2
B S EDuct D300 ~ D600 3M 6.0 B EEDuCt B EEDuct




B FM PVC DUCT £ ({£FPLATE)

1) Duct £E#H1E (B : KT H)

Size
RE EE
J ¥ (mm) Bl (9)
6500 T 6500 ~8000 1.2 M 6T
700~1000 8500~1.0000 1.2 M 8T
10504 & 1.05000]| % 1.2 M 10T
2) 13k EIE (M EE R IBINE)
- MREAEERREE#B500mm, =
B LA 1, 2m B9 i B 3tk 1700 ] LA B Lk 85 2 p— -
- BEERFEA120mm X 10THNE R gl nna
O




Bl FM PVC DUCT E#ZHBEH (FITTING)

1. B4ERHE : 45°, 90° ELBOW / TEE / REDUCER / SOCKET / BRANCH %
2. BU{E R . EEDUCT SIZEAHRIMIRE (FRUKREFHER)

5 72 ELBOW (45° & 90°)

B ELBOW (45° & 90°)

REDUCER

BRANCH




Hl FM PVC Hook up pipe & fitting

(E8{iz: mm)

S JERE (t =

“o bRt B%/J\%X | )/A% %9%”%)% R
25A 32 * 3.1 +0.4 461

30A 38 3.1 +0.4 558

40A 48 36 +04 | 813

50A 60 4.3 +0.4 1,131

65A 76 4.3 +0.6 1,500

75A 89 55 +0.6 2,146 4000
100A 114 6.0 +0.6 3,150

125A 140 6.0 +0.6 3,900

150A 165 6.0 +0.6 4,500

200A 216 6.0 +0.6 6,000

250A 267 6.0 +0.6 8,000




B FM PVC HEittZE R

FM PVC BEE FM PVC 2%

FM PVC ;F#O FM PVC TEST HOLE

3 Pe




B FMPVC 1H A&

(A A T HAER Ak
- MRE R A AT B AP A
PIPE . 100A PIPE(4M) : 753m2
(50A~800A) . 400A DUCT(3M) : 565m2
. 600A DUCT(3M) : 753m2
- MR A A T AR
PLATE [ : 1008m?2 - ARONE A FE R R
(5T,6T,8T,10T,15T) . 6T PLATE(1200X2400) : 1923k R R PITHI Y&
. 8T PLATE(1200X2400) : 1423k A= 7 T BT — 1
(DAL= g0 Ry B )
- BB (25A~600A)
MR TRAE 2, TRAT LA
- ] DL [ Ry S T G PUT
- HEERE N B 30~40 N
PBEDUCT LA K MEERRENE 60~80 A
BAEDUCT
- 800A 1.2m FL#E 542m?2
BIEFIERZ T (15,000°F)
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1) FM PVC RRE

2) 56 EEREDuctEFIES
3) FM PVC DUCT TEST X2

4) EBEF

5) FM PVC DUCT {EE1&

6) FM PVC DUCT e TEHIB A



Bt 4 - 1) FM FBEE

B FM 4910 2&E

Specification Tested

FM Approvals:

Certificate of Compliance

Thas certificate 1s 1ssued for the following:
HYOJIN FAMCP1017 (PVC, Ivory) for use in Cleanrooms
Prepared for:

Hyojin Engineering Co. Ltd.

359-1 Jegi-ri Jeongnam-myeon
Hwaseong-city, Gyeonggzido
South Korea
FM Approvals Class: 4910

Project Identificaton: 0003049615 Specification Test Listing Granted: 7/3/2013
To verify the availability of the Specification Tested produc:, please refer to www approvalguide com

Said Listing is subject 0 satisfactory field performance, continning Surveillance Audits, and strict conformiry to the
comstructions as shown in the Approval Guide, an online resowrce of FM Approvals

e s A
l/‘).'.' /ﬁ( a ¢ Sra “(

Cynthua E. Frank
Assistant Vice President. Group Manager

FM ovals
1151 ton-Providence Tumpike
Norwood, MA 02062



W FM 4922 FZ:&E (100A)

APPROVED

FM Approvals:

Certificate of Compliance

Thas certificate 1s 1ssued for the following:

HYOJIN PHL22-100/6 PVC Duct System
Prepared for

Hyojm Engineering Co. Ltd
359-1 Jegi-n,
Jeongnam-myeon,
Hwaseong-city, Gyeonggi-do, South Korea

FM Approvals Class: 4922

Approval Identification: 3051855 Approval Granted:5/15/2015

To venfy the availability of the Approved product, please refer to www approvalguide com

Sawd Approval 1s subject to satisfactory field performance, contmumg Surveillance Audits, and strict confornuty to the
constructions as shown n the Approval Guide, an onlme resource of FM Approvals

. = ._v'
( J)qf-(n.'\ < ‘/:"'\4(

Cynthia E. Frank

AVP - Manager of Matenals
FM Approvals

1151 Boston-Providence Tumpike
Norwood, MA 02062



W FM 4922 FZ:&E (300A)

APPROVED

FM Approvals

Certificate of Compliance

This: certificate iz izzued for the following:

HYOJIN PHM22-300/F and PHL22-300/6 PV C Ducts for use in Cleanrooms
Prepared for:

Hyojin Engineering Co. Ltd.
359-1 Jegi-ri,
Jeongnam-myeon,
Hwaseong-city, Gyeonggi-do, South Korea

FAM Approvals Class: 4922
Approval Identification: 3046098 Approval Granted: 4262013

Said Approval is subject 1o sansfactory Sield perfornmance, contimung follow-up Facilites and Procedures Audits, and sice
conformiry to the consmuctions as shown in the Approval Guide, an oanline resource of FAM Approvals.

7 = 4
/_;}—rLJZK( a € ST& ‘“'(

Cynthia E. Frank

Group Manager, Assistant Vice President
FM Approvals

1151 Boston-Providence Tumpike
Norwood. MA 02062
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Bt 4 — 3) FM PVC DUCT TEST & B}

B AAE5FDuct BERIFAIGH
V. RS  BRLGETRASREABMABETNE , SRERE , RELTEEET BN,

Test B -. 20145 38 128 (@B=)
Test &P -. HJ Engineering X% T/
Test #FE -. 120mmAq Setting Test
Test Size -. 2,000x1,200 (RE 1.2M)
X Test ABEXE : 1£5E1THIR , ZERB30% A EMERELHHEE87-90mmA(q
E 7 Alt-1 Alt-2 Alt-3
W::IUJHE] PVC Plate 41& PVC Plate 418 Pipe 50A A1@
i (BBEE) (BET5H) (EETH)
& PVC Channel PVC Channel -
S+EBAnE 2@ (4E) VB (4T) EANE
A EB
hnE g
A
5188




V Test R

FE 120mmAq £ Alt-1 S8R BEF

* Alt-2F1AI-3E ERIEMTE PR EE (B R BRIS-MIX G A 2 ] se 3 £ IR IR F R Z A m b )

E & Alt-1 Alt-2 Alt-3
& Duct 25 E&H BEHN2MmBBEIER SR BAEHNSMmAIBIRIR SR
Test #H58R
EUNE] Duct ;RH &1 BEN2MmMBBIER & BEH1IOMMBBIER S
B
Test B
EUNE]

X5 E-At1HREE

, BAFAZE140mmAq , BETEF

FM PVC Duct
AAE Size Bif

V. ElJ% Duct : 1,300A (20135918 M-PJT FAB ACID DuctB/EH#t &)

V. 777% Duct : 2,000%1,200A (20154 i, V-PIT /KR MR R A Duct L&)




Bl UL94-V0 K Test * Test H4HE : BELBRASHEE
17 H Sample B R
UL-94 V-0 V-0 V. UL94-V0 i

[UL-94 BAiETest 5 iEFNE %)

» J7E o BRI AGE R B IAAR 00 1 07D §8 X 18 35 B A 5% 23 36 JRURAR im AV B i
- SERE , 1E , 10EEEAIH
BREERS |, MEE30cm THHMREREREXN

> V-0 : FREREEDI10 / AFEEIRN508 / RIERZBEEE
> V-1: FREZEEDRN30Y / AFtEEDIN2508 / RIERZFEEE
> V-2 : FREBEEDN30Y / AFtEEDIN2508 / RIEHEE(E




H UL94-VO0 ARl

¥ 00 3k BB IS8 0 (GO TEL (022540011 FAX (020541008

HYMTE A0S e YR Y
O B G Ather NBRRG AT PSS 108 2%
o M P RIEENROHN

B & TSN B M7

N R :um( oucT

AEaN
Nuys qAU i e
Hrom PRALAINY ! 1936C7)
VO Nt e V-2

SRR (23 4 2) Cx(80 + 5 RHH. <8 b P 6.6 mm

*8 5 FNYAR

o LN AR S MAD AR W ASER A S sy B llq 0 BEE RENY BoN,
HNAD PHTLE B0 haww i o bd ke OR codell B0 M BU
8 WMt S22, &Y, B Y 260 S2R HRF S AN, 8% 019y 400 wYQ

2

LM PNcie SEBE LU SAMOL A U T% SRENUSE St RasRec
ol e
Lot et $u

E-mak g G 060 or by Tl © 1577000 ARS D)

KTIR %3dsariedar oy

wWes Q‘L‘R OH ccoe

| HMESA Elsotronic Copy

TR 1000 - ANDO X 29

Hw2 w2

EL (0Q08-0011 FAX 0C2634~1 008

R 20153 20 ME
.

20153 29 2%

AlE Als AR

K"I'iz BALNEMAGR AN

A = Al




B 75 FDuctsa Bl 5

FM PVC DUCT
500%400(4F2%)

A 50KG
=01 0.5m

A 50KG
£0] 0.5m

FM PVC DUCT 500%400
Hook-up 150A 2EA

A 60KG
=01 0.5m

24 60KG
=01 0.5m

1. REHER
v ORIE &
- # 50Kg — FEO.SME EBE R WAER S
v OBIEIER
- IREIREIVETY F R B BERI (Crack)
-. BIRRE &GS
- BRREEERBER
vV ORIEER
-. Socket 1R MERERE
- REEMADR BB E R (Crack)
-. Duct2 B183%

2. EEMcaE A (Hook-up 2ea)
v ORIE A&
-. # 60Kg —7E0.5MB E R B ERI =
VOBIEER
-. Duct R E1EE
(BMfEIEHook-up B BRI E B L A2 BT EE)



B EFDuct &7HIER

E 7 SR = R
g V FBRTEAEERME R £ LI EBRAL T RS ALSER2 A AN T,
LUKk ERFE B Era E R B im e R,
# B | v FM DUCT 700A@T) x 12M R5E=3.6M & (EEFERHE-12M X 3EA) = Socket WeldingSHiRIE
- RABBENH (Crack)
i# & vV A ABEM R (170kg) > 24hriBRE iR A& - Duct ZEEETENSR
VIRBTABBNYRZHHENEE , (RILFT : 66cm
5 £ BB SRR HEEN R AT EPMEENEERBRERIREN > MWid& : 66cm)

X RABMZERES 70kg + BT AEREH 10kg
= 80kg x 2 A(FE2E160kg)

X Test Elfif & B

» B hn & &8I EL
v ORI T
- T5Kg(— R AEEEEE) X 3A
Duct L& AERH

VORISR
- AEBBRRAREBMIBR




B B Duct AEHIE

E 7 A A" # =R
B ® V REFEEEFHERARBRTRKIEMER
s B v FM DUCT 700A(8T) x 3.6M 1{& o RBREER
E A Vv fER%K , SEM ( Gauge, Blower) w RBBETERR
V ABEMEE N AR L
u o U REBEENE (168mmAq ) ERIE24/NE = MEBORAL
Vv BiRREREEEEBRNER

X Test EIff & B

FFRERR )5k
_ TESTHOLE

- (
~ ,f" \\ f‘
.r'.I . 1 , \1
I i l ‘ r l.
1wz rouct : | 'K

! ]

] i \ h ] :
\ fi . ; ‘\ ;

\“.‘ ~
i WA AR -

DRAIN l\ II




B B Duct EK Test

VB B:NREFEEMBEETEPRENBKEERELERE (Leak) , TUEAREHRTEEEMEN TERIR
VIE H:HRBERRIURERRREMRY

VI3 & KB BEEERANT0% ERNET2/E

Vs R ERURNRR (EBEEEE)




B EfDuct BiES 5555 HIE

- H HR : 2018. 01. 12(:@H)
- MURIBEE - BREBIRRAEERIRIEMRMN
- AIEEHEY: B8 (BE ) mESEE
- IS SR : FM PVC 800A, 100A, 50A &Ei&
- AIEEE - EEL20 mm / minBYRIEEE NS R T EERLERERMITEE E24E
E 5 800A (/& EB1E L £5) 8OOA (1215 2B 7£ {8 ) 100A (1R ) SOA(SEI21E)
A m 1008
fiil [l
=L — =
(BIER v#LL) @ @
e | | TSneeatiieEn | (Trineeaiiisn | T




- AlEER

* Duct 800A
AlBEE B AlBER i &
&Rl (R iREE L AR) kN 1.55 fI#400mmbs, ERBET L
fiI#400mmis, ERBELE

~s ]

(~1s8 A)
* Pipe 100A, 50A
ARIER Efi AEER f® &%
&= (100A) kN 11.40 fIB50mmes, |MEBBE
& (50A) kN 9.75 {1$10.4mmB%, ZERIBIE
[100A] [50A]
- [ === __apil- <ar 3 3

Ny 21 : (g T e ) | Y )
X ES0AEENHERT , IE.75KNERE |, ERERMEBEEER (60mm ) EiR17%EH9{E,
(BEERISLTHENSAT EEZETATREMTEI7S% )



B EFDuctE 85
Vv BR
-. BiEMEREREEMEESRESHEEE , BEEESHLENERM (BAEEE : 400A)

v Rl E
-. 632mmiYE E L B HT3%30.7 kghY&IK, UREEMRE R RBFIEIR
*ERERENHRT , BEERS4EEEES

v AlEER
- EREBRENREAT , SEERY,
EHRBENRLT , AMERNBATESERNREZIRm1/2HBBRBFRM.

E & a b C
= R YR ISR B A B RERY KR ISR B A B

X TEST #mESD
-. a,c : BUE Duct (BIREERAI)
-. b : B Duct (RBREERAD)




it - 4HEEREF
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ELECTRONICS SK U L EA %’% lt'.:h—l—al'ol =
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¥ 4 - 5) HyolJin (HEE4S

X % IT#E A Wt H
= B FF SEMICON PARK 3K} #E(E TRELLT fit5 =B
20104F
ZEHEF 16Lline [EF WEIR LLT it =E2Yr
= E ¥ 583 -1 PROJECT T2 LLT {#%% =E¥Yr
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