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AAel & e HgHe ? 50m - 5m = 45m

# ola wimEhAEA WA SRR, SR BT FY

mE SECER R

o latm = 1.0332kg/cm?® = 760mmHg = 14.7PSI = 10.332mH, O(mAq) =
1.01bar = 101325N/m?(Pa)

A A1)

O 2kg/cm*E 2 Pa A7}?

2
—2kelom™ . 101325Pa = 196138Pa = 196.138Kpa = 0.196MPa
1.0332ke/ com

@ % 15mAgE 2 kg/cm?, B pa Q7?

_ 15m ) _ )
@ 10.332(mAQ) 1.0332kg/cm 1.5kg/cm

—1dm _101325Pa

= 147103Pa = 147Kpa = 0.147MPa
10.332(mAg) P
A A12)
FY39 A4S BEZS GAA} ol Y S W APPE e
NG = A9A + A + =l 2
=5keg/cr + 90mnHg+ 0.6m 5kg/cnt
_ . 10.332m H, O
= 50m + 90mm Hg’ 760m Hg +0.6m 06l
=52m
% A9 dEe FYo 2RI FFEA A 90mHg
cheat 2} —
10.332m H,0 _
90mm Hgx 760 Hg 1.22m
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3) BZo EEZF 742 &0l 4(m/sec)olat7t HES dth
4) SHastd ddse 7B 4L A0meld FHEE 4REe 7
50mme] o2 slejof gt} o] wl AZALSTAH| 9] wjBY AL AL
Ful#E 100mme]/d, 7HA &L 65mold o2 stojof gt

Qg 2

» dgoz oA auky
> S 4m/sec JHA 2 ‘::Z

TT—an Tee) T
> A2 AN
Q' /sec) = A(M) X V (m/sec) ? ‘ WNny
L@EXDIM4) XV [ —1 e ;_‘_2
QHI222 gama [ | aEEy
¥ FHE: QAN S0mm G AR
JFAI 2 40mm @m ——

P 212 QAN 100mm puaSiEanni
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> $1%1: 0.5m 0| &, 1m 0l 5 EL
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- Q(#/min) :

D] 2EAS

- W ghe] el
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Cate Fatdel = wjde] Ad, defol w2} =,
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HE C = 10022 A&3gtt. NEPAC ¢
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(!/rrc{in) 40mm | BOmm | 65mm | 80mm | 100mm|125mm | 150mm |[200mm

150 12.30 | 3.82 1.13 0.49 0.13 0.05 0.02 -
300 44.35 | 13.76 | 4.08 1.76 0.48 0.17 0.07 0.02
450 93.89 | 29.13 | 8.64 3.73 1.02 0.36 0.15 0.04

2) £ 4 8l WERO| Nz
Mo 2% F P4 D URRE B a2 PHoE 78 4 glon
HE PEF S e 38 SAFTE MR S/4deln duste Agat
%, 713 98 9 REF2 S/h20ld HuoR MIY T AV £UR ANGE
Aol e,
2% pol &4 U Wuge] niAEd A FuldAe thee 49 AR A

] co 1Yo (E}_CH m)
a4 90° 45° =5 ESE Gate Ball | Angle | Check
=< Elbow | Elbow | Tee Tee ECE=] EC=] e L=

15mm 0.60 0.36 0.90 0.18 0.12 1.5 2.4 1.2
25mm 0.90 0.54 1.50 0.27 0.18 7.5 4.5 2.0
32mm 1.20 0.72 1.80 0.36 0.24 10.5 5.4 2.5
40mm 1.50 0.90 2.10 0.45 0.30 13.5 6.5 3.1
50mm | 2.10 1.20 3.00 0.60 0.39 16.5 8.4 4.0
65mm 2.40 1.50 3.60 0.75 0.48 19.5 10.2 4.6
80mm 3.00 1.80 4.50 0.90 0.63 24.0 12.0 5.7
100mm | 4.20 2.40 6.30 1.20 0.81 37.5 16.5 7.6
125mm | 5.10 3.00 7.50 1.50 0.99 42.0 21.0 10.0
150mm | 6.00 3.60 9.00 1.80 1.20 49.5 24.0 12.0
- 9159 elbow, teew WA S 71E 22 & Ao, Reducere 45°%lbowst
Fdg=
- Coupling® A& T¢ #2o™, Union, Flange, Socket &A4F7F nlast
of Aekgit},

- Alarm®¥H | Foot¥H % Strainert Angel WH9} 20},

6) S, gAY AA B AL, Ak 2008, 1-147 p
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1. 23« % - 130(#¢/min), 77 - 40(mm), Z°] - 100m, #¢] =& A - 120
2. Hazen & Williams?]

L EO]

w

1304%
P(kg/em?) =6.174 < 10° X 2 X 100m
(kg /o) 1209 < 40**7

1.13(kg/cr) x 10.332m

11.68m - 12m  (1(kg/cr)2 10.332m%)

F1.7(kg/cm) o] de] L, WAFEFS 130( £ /min)e]/do]ojof 3t
o wbA 1.7(kg/)ens 5 (m) 2 3HaksPE 17m7F ot

2
s HlRelE BAF S L7 (kg/em”) . 10.332m = 17m

1.0332 (kg /em?)
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ASHET EE2HQ)
Q = ZIEMEF0N) x W4E(; /min)
= 10 x 80 = 800 ;/min .. 0.80 m*/min
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-BEAF( K, = 5kg/7H?Ll"% A ()
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- AR AEANGAL G A A FL MR shagelt
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2) BAME HHA(URISHAH)
A F Q = V- KUIEZ) x h(Z5AF)
- Q(kg) © oFAF
- V() - BETge] A
- K(kg/m') @ WEAF
-h: ESAF

o) WEAF K obelsh 2ot

oro| Zu X of %] Y o 3]
1301 4.0 3.0
1211 4.4 3.3
2402 5.2 3.9

- WEhdEe] 74 FEeERE 0. 6m«1 Al efste] E2AQl T3t TRt

A%4E7IW Halon®fAlE Zaz FUsta WARde 0" A4S o83t

Halon®HA| & ¥AleleE wWhloltt,
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¥ URAUEHA AZ87 AALAH ¢F oA
}mﬂ@wm oA FAAGE7= 68¢-80¢F, M|FE 40mm - 65mmE F2 AHE-E}
Atk wEb A7) 6829 40mul TS AHEE S SRuIA S A 8] 9
HHJ&A Dol & 2bgate] Bl th&3) 2t

Vim?) = A(m*) < L(m) = 0.068(m?) = %0.042 x L(m)
0.068 x4 0.068 X 4
=—0"_"_ o 5414(m)= —C =
(m) = 3 <008 54.14(m) = o o

%, 40w RS AT AS, A7 10680)F o 54m Aole] &AT ow, )
BlgAol ohAlel AART 15 olgY A ERuEgHom AAde sow
81m(54x1 5)01 49 Sgulla oz AAstder & Roltt

5 = 9 A} 2
g AR Al ZF
1301 1211 2402
102 9(kg/c) 2(kg/cit) 1(kg/cm)

MEAES 99 ThoR 7YY 4 gl A% T2 PRl sto] PAE

D o= 2IRl - &stepA|e] WAt el 7k Eo] HIAtEA] k= Ao AR
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TALA 2 E EE0hE et Sd =2

ARSI FIGHH 102 2HAFZ Mgt

(22 6-10]) StEfH LEL4

oAl Mu|ZA A TAE

AN A8 54 Avlold,

7t &= Mdx[7|=
1) dt AxEe EYHE WA o7 3l 24028 dt=
= gt}
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2) #= wApet

1301 1211 2402
9(kg/cr) 2(kg/cir) 1(kg/cr)

Lt B2k Ax[7|E

o

1) E0r dR|otl A e STS ARSHH

offt
olrt

KSD 3562)& o]&°] gl 2AF 40 o (EE

M3Z FHEL=tobH 4]

1. AR &3 oA

7h 7 2

Halon< Montreal 214 (protocol)dll <& AZX=L 1994 (94.1.1) %€ Ak
2 ARgo] F2] FHolow, MEEAdT($eivel £3h) o] 4= 200495FEH dAFH S
2 ANE At 20105HE SHE=S Ast At
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= O
2) ARHE 29 €S @37 fd dAdEZel Bree Uk &=
@z
o

3l HCFC, HFCAE Y &4 So2A o] <Ql3le] Halonk
185

st A= astol 2% 2REZ | =9
F 1 4
Cl 2 3
Br 10 2
I 16 1

3) AE HAFIAE BF 13F°H o] F 9FL FreonAl¥ (HCFC, HFC,
FC)ol 4ol 458 BAX E37t~AY9e] EH-olt}.

Freon Al9e] 7% I3ladzAseE24 g@art @289l Alkane

1. ODP

- Ozone Depletion potential® GAE “2& FJIXF"S Ldlc)

- A9 T kel dd gHHE eE9 ¢ + CFC-11( CFCe ) 1kegol 93l 33
T 2F9 %5 2% Halon 13012 14.12A4 % =

- (De a8t Z=e dstyd =4, F44, 2448 oz asfeplzxe] 4840l
St

3. o2 233 99

- Ba7F @dde] obd Bx3 dRAE tr1SelA & ZallEe whd 54e] e gl
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- gt 9EF(C-C) 2R FHol de 4 ¢, H,,.,d SFES T
4

-n = 1(Methane), n = 2(Ethan), n = 3(Propane), n =

n = 5(Pentane), n = 6(Hexane)
GWP
- Global Warming Potential® AR AT £33} A|FE Ldic},
- Ao : TEF 1kgo] 98-S F+= AT &3 = + CFC - 11( CFCv 3)1kg°] 4

Fe T ATedd A5,

NOAEL

- No Observed Adverse Effect Level?] A2 U &S L3},
- Qo] AFo| JeE FA &= HU s=2A FHo] BEledt 18 52 on|git).

6.

ALTS

- Atmosphere life time2] <AZA t7]A #E 4L Lo
- olg 4o WAHE F ti7]HA AlFste ARAIZICR £ dolE vEhith
- BEYE g AaEAeltt (2030 o] F AEA F5Y)

=]

c. AMABtepR|e BTIE

1) NFPA 2001(Clean agent fire extinguishing system)
A% st 7 L A]xEld #E J|ES AT FAor AsjekA| 2] A
= Ast7] 9l Ad

2) SNAP(Significant new alternative policy)Program

7 m= AN AAE Aow A AE D Ay Lo ALE e A ok
A AHg AY
W) ol 23 %5e BZo] old ODP, GWP, NOAEL &% #dtaly] 943t 7]

M\
do
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T= = A 4 Freon Nane A4 Ed
1 C, Fy FC-3-1-10 CEA-410
2 CF,CF,C(0)CF(CF), FK-5-1-12
3 CF.H HFC-23 FE-13
4 CF;,CH,CF HFC-236fa
5 CF, CHF, HFC-125 FE-25
6 CH ; CHFCF , HFC-227ea FM-200
HCFC - 22(82%), HCFC

7 - 124(9.5%) HCFC Blend A | NAF S-1I
HCFC-123(4.75%), C,, H 15(3.75%)

8 CF ; CHCIF HCFC-124 FE-241

9 CFyI FIC-1311

10 | Ar 1G-01
11 N,(52%), Ar(40%). Co,(8%) 1G-541 Inergen
12 | N,(50%), Ar(50%) 1G-55
13 | N,(100%) 1G-100

2) HEOHIO| 7 - B
7H) NAF S-1I
- HCFC BLEND A &3/}~ A3ha|olt},

- AAF% © 8.6%(Makers AR)
- ZAYHE - 2Bkg/ar, 42kg/cntg-2] 2714

- ODP = 0.04, GWP = 0.1, ALT =1

) FM-200
- HFC-227ea FA & 3+ 23kA 0|t}

- AASE 7% (MakerZ A8)
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- A9 ¢ 24kg/enrd] AYACE Halon 13013 1.79(F-A ¥)E AR&-3It}
- ODP = 0, GWP = 0.7, ALT = 35(year) 2 Ag}ekAle] A 35t
kA o] T},

- oEA|7}Z o] B eRAlol| Hl&| mfolTh.

th) Inergen @ 3F3H4 4&3p7} opd Fel# 4:3toll oJ3k ofAllo|tt,
- 1G-541(A2 52%, ol2& 40%, ©]Atsleks 8%)

- ODP = 0, GWP = 0, ALT = 0(®715l EAske= 7144)
- AA%E : 37.5%(MakerZ A7), 24 : 153kg/cr
F7F Uigto] zofof gt

1!}
- 8715:%] Blep] vl we ol asih
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Znjgdtolng AR st 2340l dt.

) AA] Al
- Abgrol stk XoR A 585 =(=NOAEL)E 2¥shs 44
- 3% % 5% e AFHA

t}) ¥AEAZE 0 INERGEN @ 15 o], 7]e} ¢kA] @ 10% oY A

2. AAIE

0] : #ole Al 3.7m(12ft)olst= g},

i
RAER| el R 2XE @,
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of g},
2) =t
4 s ek K| NAF S-lli FM-200 INERGEN
ZF293 (207) 25.3kg/cnt 25.3kg/cnt 153kg/cnt
3) E7H|
A 5 2k K| NAF S-1li FM-200 INERGEN
=744 (kg/m") ol 857.3 o) 1098.4 -

1) HCFC 5] oka|(3kza St E Al - ¥-42 /d 48)

ok 2k _lx4(;
A =g [ =c]

- W(kg) : 23Ae 2% V(m) : WE799 AF
- S(m'/kg) : HIA

A (Specific volume) S= K,+ K,xT(C)
- C(Vol%) : AAlsE, T : Wa449e 2%(=207)
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- S(m'/kg) : HIAA (Specific volume) S= K ,+ K,xT(C)
Q CX(V+WXS8)=WXx8EX100 = CV=WXx85X100— Cx Wx S

_ cCxXV _ c
C>Wl‘w0x5—0x5'_A§(m0—0)

W) AR (K, K

@ obErt==ze] W3 : STP(0TC, latm)olA 1mol& 22.4 ¢ ©]t}.
kAl 1kmol e 22.4m°

<DC@QSHMM1Mﬂ@:

- o Lol 9] HlAA S(m'/kg) =
1C0) g _g

K 1
1t 273 ! L 973 (

- o)

K

d]HK_QR

S, S= K+ Kxt("C) o] dr.

0.509

= 0.509 + 573

= 30 = 0.56m°/kg

) RAADE AR+
Ade 456z
oz aseFe 48T 5 9

ok S xfe K, K,

NAF S-II 92.9 0.2413(=22.4/92.9) 0.00088(=0.2413/273)
FM-200 170.0 0.1269(=22.4/170) 0.0005(=0.1269/273)

INERGEN 34.0 0.649(=22.4/34) 0.00237(=0.649/273)

- 205 -



- ol MR dRre TUL 1A FAS TFHL UL
2) INERGEN oHl(u]g&a Ald - 2453 M)
e e 100
X = 2.303(5 log (30— ) X V

- X BAAY dald 28k 23] (m?)

- C @ AAd wE LstefAe] HAFEE(Vol%)

-t e HaddL=(0)

- Vs : 20ColA AgtekAle] vAA (m'/ke)

- S ¢ 2B MY S

% CO29 7%
_ (Y 100
W = () x2.303 x log (17—
- W FAR $ikkg), C: 34% A&
-t EWsk) 30T, AR 10T 44
-8 2= w2 HAA (k1+k2xt) (m/ke),
Lt ST

(k1+k2xt) (m'/kg]

)

VBT AH (m)

AAls=e AxFAe AN AFAE A3t A =W Bidsle AEe] A

H A o x 4 A 5 2%
NAF S-TI 8.6%
FM-200 7.0%
INERGEN 37.5%
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