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Green House Effect

Some solar radiation is
reflected by the Earth
Sun and the atmosphere

Some of the IR-radiation is
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clear atmosphere I : A*°  greenhouse gases. The effectis
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(50 4 Tl KL ol g 0l 31 o3 5L i
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solenoid valve

mechnical manual lever/release
pilot cylinder

master cylinder

cylinder valve

slave cylinder

pneumatic valve

pilot hose

1
2
3
4
5
6
7
8
9
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Tel: +98 (21) 44201601 -12- of -55- Created by Ali Cheraghi
+98 (21) 4420 1768 (BSEE)
Fax: +98 (21) 4420 1934



Tyca | ssfety
NOOR NEDA System Co. Introduction of Automatic Fire Froducts

Fire & Security Solutions Suppression Agents ZE= THORN
g miim ' Lre
IDocumentation Issue: 30.8SML I I Documentation Code: NNS-BD-041 I I Date of Issue: 1396/04/01
S Slos v

9361y JgmS 5T ol yuid g o JUab 51ailoly JgmansS b 3 audgl JgmsS 595 2 o (B b o823 ! pomnns Lanogi' (o9 JLl
~JgmsS 2l (535 2 o (Silogss Sl yd (§3le Jlab g 3Y LS W JgmasS (2l e 3L 1355100 w13 1y JgmasS o i (ol
g o0 Syl 49l sla

Jisio 466 o JgmsS (S logas Slo s a0 'lloly S 2 51 51 3Iloly joikews b g gl JgmasS oo JUad 31 (G562 9,5 55 ,LES
Sk G yb 51 (Gey2 clibl Jole) Ll Slbgizo 956 1) 4156 Gl gumS (ol o yuid ( Silogsi sl cnl diloigo JUab 1, T
anlis Wghio 33 LT J515 515 41936 o gumsS b g Al JgmansS 51 w8l JgmsS 52 ood Jlad b .09d g0 Ao abogspo " lgiin 5o | dnlis
20,5 o0

20l (21 45 93,5 oo plovl Tad oSy g Anlss LD B2,b 31 Wainie 4 (4956 S g b g adgl JgmnsS 5 pel) LS gmsS (oolod JLa]
Iy ol £33 b g (atin Gloj 33 30 Waiin J510 41 b JgmuS (solod 5 anltd (ol g (oitio [ 1 gy Canny 55 S Sl
291 o0 w2l

(S0 sy om0l y S (ud (5 JUxb oyl lailely jaikews b g gl JgumsS (535 0d o (B e (595 ¢ e
ol 00l dunri’ bz j0 il ol 8l lawgd

s 42" S U ais b JUab 1 © 55L5 gigms Il (o (3l JUad b g Silogil (3l JUad 51 o) Wgdio ) ouds 4l 315
g cyholan S5 4 3135 0 g o Jo )l 1> (oSl

Ao Lo 50 abgs o 30 sk 31 9 o Culiad Cllis cos buzo S 4 3V 98 sloalg) ASLd B2 yb 31 Wi 53 oud Auli 515

.éé;go

pilot hose
discharge hose
manifold

check valve
pressure switch
feedback
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vi.  M.D.C (Minimum Design Concentration)

il o B> (3098 Lhgels Cugr 3 0590 31 CALE i3m0 JBlas (M.D.C) tapmo 1o 5 clilé o513 JBlas 31 ybice
vii. ~ NOAEL (NO Observed Adverse Effect Level)
(00sS pgamnn) (st S5l b (S359990 5 (6 5Ll Wigfamnd (Clilé (4 yo a5 515 51 il ¢ i) Lo Bl yud pudo 1S e

(0 gu 05 ala>do

viii. =~ LOAEL (Lowest Observed Adverse Effect Level)

Asdo Bl (60335 pgoumno) soms Iyl b o500 b 6y 5l Clile (T 55 a5 J 1 Clalé o1 pieS) ooalive Sl pude ol pudl gelaws

(bl o0
&3> oS 9ol ilisee Jolgs (slamslio Jgua
.. Halon FM-200 Novec™ 1230 HCFC Water
Description 1301 | (HFC227/ea) | (FK-5-1-12) HFC23 Blend/p | mertGas | €O Mist
No. Of Cylinders Class A* 1 2 2 15 15
No. Of Cylinders Class B* 1 2 2 15 9
Concentration Class A 5% 7.5% 5.2% 34%-40% 50%
Concentration Class B 9% 5.9% 47.5% >34%
NOAEL 5% 9% 10% 43% <5%
LOAEL 7.5% 10.5% 10%< 52% n/a
Ozone Depletion Potentia 12.0 0 0 0 0.014 0 0 0
Atmospheric Life Time 65 36 0.014 264 1.4 0 0 0
Global Warming Potential 6,900 3,500 1 11,700 120 0 1 0
Non- Non lrjlr::; Not for
Notes Banned Sustainable Sustainable Banned use in All
Technology Technology Areas Risks
Only
Room Value 500 m3
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NFPA12: Standard on Carbon Dioxide Extinguishing Systems
NFPA2001: Standard on Clean Agent Fire Extinguishing Systems
NFPA2010: Standard for Fixed Aerosol Fire-Extinguishing Systems
BS5306: fire extinguishing installations

Part 0: Guide for selection of installed systems and other fire equipment

Part 1: Hose reels and foam inlets

Part 2: Specification for sprinkler systems

Part 3: Commissioning & maintenance of portable fire extinguishers

Part 4: Specification for Carbon Dioxide Systems

Part 6.1: Fire extinguishing installations and equipment on premises - Foam systems-
Specification for low expansion foam systems

Part 6.2: Fire extinguishing installations and equipment on premises - Specification for medium
and high expansion foam systems

Part 8: Fire extinguishing installations and equipment on permises

Part 9: Recharging of portable fire extinguishers

v' BS6266: Code of Practice for Fire Protection for Electronic Equipment

v' BS7273: Code of Practice for the Operation of Fire Protection Measures

v' BSISO 14520: Gaseous Fire-Extinguishing Systems

Part 1 : General Requirements

Part 5 : FK-5-1-12 extinguishant (Novec / Sapphire)
Part 9 : HFC 227ea extinguishant (FM200)

Part 14 : IG-55 extinguishant (i2 /i3)

Part 15 : IG541 extinguishant (Inergen)

v" BSEN 15004, Fixed firefighting systems.

15004-1: Gas extinguishing systems. Design, installation and maintenance

15004-2: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for FK-5-1-12 extinguishant.

15004-3: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for HCFC Blend A extinguishant.

15004-4: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for HFC125 extinguishant.

15004-5: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for HFC227ea extinguishant.

15004-6: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for HFC23 extinguishant.

15004-7: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for IG-01 extinguishant.

15004-8: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for [G-100 extinguishant.
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= 15004-9: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for IG-55 extinguishant.

= 15004-10: Gas extinguishing systems. Physical properties and system design of gas
extinguishing systems for IG-541 extinguishant.

v' BS EN 12094, Fixed firefighting systems.

= 12094-1: Components for gas extinguishing systems. Requirements and test methods for
electrical automatic control and delay devices

v/ Vds2093: CO2 Fire Extinguishing Systems, Planning and Installation

v' Vds2093: Guidelines for Fire Extinguishing Systems - CO2 Fire Extinguishing Systems, Planning and
Installation

v' Vds2380: Guidelines for Fire Extinguishing Systems - Fire Extinguishing Systems Using Non-Liquefied
Inert Gases, Planning And Installation

v' Vds2381: Guidelines for Fire Extinguishing Systems - Fire Extinguishing Systems using Halocarbon
Gases

v" 1S014520: Gaseous Fire-Extinguishing Systems

= Part1:General Requirements

= Part5:FK-5-1-12 extinguishant (Novec / Sapphire)
= Part9:HFC 227ea extinguishant (FM200)

=  Part 14 :1G-55 extinguishant (i2 / i3)

= Part 15:1G541 extinguishant (Inergen)

v IS0 6183: Fire Protection Equipment - Carbon dioxide extinguishing systems for use on premises -

Design and installation
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4. FM-200 Fire Suppression Agent

(General Properties) (o905 lakio .¥,)

- o (Heptafluoropropane- CF3CHFCF3) ;g 9:8lup o bwowis Joo,8 U HFC-227€a 35 sl )l oU FM-200 o

00lgils I 1y sl el 9 Sy e Jole Sy 515 ol .oylo 8 Dupont (oIS el a8 s Jlss 4o o)l b ol &5 Wiy

lygo 1Y e I U o 3l g mmilio sl Jols 3 0352 (Halocarbon) gy Sslta

D05 00laiwl (i 10 jguas 381 4 soges o ;0 Sologs! Sols Sygas o5 31 o)lg5 o0 3 ol (109w 0uiaS Ak g e ey

e Heptafluoropropane

e (CF3CHFCF3

e Molecular weight 170.03

e Boiling Point -16.4°C (1.9 °F)

e Freezing Point -131.1°C (-204 °F)
e Vapor Pressure @ 20 °C 3.91 bar

e Saturated vapour density @ 20 °C 31.18 Kg/m3

e (ritical Temperature 101.7°C (214 °F)

e (ritical Pressure 2924 KPa (422 psi)
e (Critical Volume 274 cc/mole

e (ritical Density 621 Kg/m?3

e Ozone Depletion Potential (0.D.P) 0

e Atmospheric Lifetime (A.L.T) (yrs) 36.5

e No Observed Adverse Effect Level (NOAEL) 9 %

e Lowest Observed Adverse Effect Level (LOAEL) >10.5%

Y00 gw (S 1S gLl y 3 eyl bl go T98 3l 5 oS il & D905 10T IR b g Ky gt 935 FM-200 gole bylyis o @

S gnsS 33 (339555 bawgi 8255 sl i 33 03liiusl S 9 bl oo 20°C (slod o 4bar b HLdd 1yl (on 5 sk g

S50 0SS g i8S )3 )Lid Cod abg po

Halon 1301
odorless
colorless

1
2
3
4 .
density
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aBlo (JLo BY B ¥ ) JUo Y90 yiuneil 50 FM-200 35 yoc Job

O3l 9 (0.D.P=0) acils o3l ¥ p )50 il o2l pls 9 wdlbsos (C1) LU b (Br) pp wiiles g polie Jolis FM-200 515
CABIIS Salgh sl 395 I e a3 0

o (> yb T Jladl BB sl g lule puizen 5 (oSl g (Suig sl Oliaeas 3l (AL sl clibl cqa FM-200
ol

(S g 3 Jolo Slge b (Sloods 9 (K258 OISl 51 (oS 5 Al FM-200
51 232) BT 51 oyF i 4wl Oyl ol 51 lei g0 il 1) G >
(Fluorine Radical aluwgs) Sleowss yili g (30,8 OS5 azid 50 ¢ Iyl

0905 0, Lol &2 > (lo iy SS9

A.Cheraghi

Halocarbons

GrS Lo (3392 (oo ComolS Al 53 g wbde LT 1) Lase 50 39290 (TS| (PB4 o (5 7S (yljae & 3 ()
D03 00l Silogil @ yguay (ogas U0 10 G155 £l i S 31 51 ()15 on 9 bl o0 510595 3 P 5 4 o
&5 9 0399 NOAEL=9% | yioS e oyl a5 wisloo MD.C=7-9% olyb g e 30 3 o515 o pb J8las Logos
bl g0 1y 5ol o555 o ko gl st w5155 2520 59 5585 5B 3 bly g ST 1 Sk

2l b anlio 5o Gld 0590 e 10 55 o515 <o po JBlas g G1 s> 0908 Gigels 10 FM-200 15 o Shos g b a2 b
il o0 b slibl C B (5 peS e 4 ondlS figels

Compact storage space requirements

FM200 n n I]

T
W

! electrically non conductive
vapor pressure
3 flammable & combustible liquids & gases
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Aldid 45 )18 Cond' 990 g ol 21,k 50°C 1 -20°C wyly> 4z yo 30 (10,5 Jos g FM-200 potwmw jo ooliiw! 550 5131 ®
Mol o dpssd oS g (5931 S Bl 5 e Sl St (53 SzsS Snps Sy @
JS (it 00,5 JgmaS L g ik oS 5 aiilod (F1las Azl 53 9 JguamaS (AS10 5LAS 38l w9 wilgl (oo banmo Lyl p> 4z 50 (58
ol P ol ool dri JogmasS e 59520 (roal G Sz o5 s jLAS a3l 51 (LA Olyhs 5l 5 S el g JgunS (Sl Hakiios
JgmsS J&15 555 9 oy (638 S 95 S d oS 5 e g0 (LP: 53.4bar @50°C / HP: 95bar) jlxe us 1 s 40 Jguums 510 jLisd

235 0 Ty

50 39 galo Sy 5 o oS kn 4B T )8 L S (333 S5 baangd SKlogil 52> <lib] phagus oS3 3 FM-200 @
20,5 (oo ASAlg) AL 50 U5 i Czgo g 03ge5 Joe 'Sy ole lgims oy pi LS ol ]
&y g addgi (20°C glos yo) 42bar ,Lid L YU ,Lid 5 24.8bar ,Lid b ol HLid aws g3 ;8 FM-200 35 Kilogi! slab! 5Us gimms
Wigibigo Byl 5330550 S g 30 YU HLAS GLapmns Sigilno
41,1 24.8bar ;Lis b (LP) cyuily ;Lad aiuwd 55 (olod Ll 49) 1351 UL & FM siilon (3155 yol (6l futilies] i ooy 1 5 oimpas
g so &1, s 42bar HLis b (HP) YU ,Lid oo jaidew Vds & LPCB wiilos o3l 8 ylaitbiow] gbopinmemss 55 Lol sigib o0
Gilbo Lol .S o 1,8 ooliiwl 5y50 9 o2lyb " JolS G3le 48,8 hgp eoliiwl cus loges FM-200 5 &, slibl 5bsgiu
(NFPA 2001, 2015 Edition, p. 6.1) .3,18 3929 ju * cxdge slabl g, 3l eolis! o5l NFPA-2001 o ylaitow!
o 53y slalmo 55 oslisiwl sl Joo raee 139,5 00 41335 51005l apwl 4 700°C YL w)ly> a0 53 FM-200 @
FM-.700°C @)l> b alads pily 50 (08,5 518 (amos 3909 (5593 3,19 9929 polio soks €15 slows Zolaw b (1392 32555 (Sl
10 4 oy 5 S8 AT o) g uid (g9 abawley (69,10 e b wales 4 3 (Halogen Acid) ylopjelle vuwl 4 200
il oo pantid BB Slul 4 05 g0 dlml ST s el
00905 Juaod a1 (63 slabl Wldoe plxil 31 w JoId o ably 03 ((S€g) Cdlo U g otilo bxy il yd wiilon) V..x.iLo.....; sl )5 ! @

blogni SIS ol Al o ymo 50 428, 51,8 Sl 524

burst disc
propellant
seamless

total flooding
local application

B N N T

halogen acid
residue
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v NFPA2001: Standard on Clean Agent Fire Extinguishing Systems
v UL 2166
v BS ISO 14520: Gaseous Fire-Extinguishing Systems
= Part1: General Requirements
= Part9:HFC 227ea extinguishant (FM200)
v BS EN 15004, Fixed firefighting systems.
= 15004-1: Gas extinguishing systems. Design, installation and maintenance
= 15004-5: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for HFC227ea extinguishant.
v Vds 2381: Guidelines for Fire Extinguishing Systems-Fire Extinguishing Systems using Halocarbon Gases

*

(Minimum Design Concentration) fuxe ;9 jI o515 JSloo> o

FM-200 Minimum Design Concentration

Fire Classification NFE‘% 125()’01 UL2166 | 1SO14520 | Vds2381 | EN 15004
Class A 6.7% 6.7 % 7.9 % 8.4 % 7.9 %
Higher Hazard ClassA | w0 | e 85 | - 8.5%
Class B 8.7 % 9% 9% 8.8 % 9%
Class C 7.0 717 % 85% | < | e

(NFPA 2001, 2015 Edition, p. A.5.4.2.2)
(UL 2166 & UL 2127)

Container Size bJguws plw.f,Y
il o0 343 Liter b 8 Liter 31 b Jgums Giliseo jlw 11 Jolis THORN s i cslw ((low pressure) 24bar jLid o poummm

THORN Containers Detail (DOT)

Part No. Nom. Volume Outlet Size Dimension A Diameter Empty Weight
(Nominal size) Kg (Lbs.) mm In mm In mm In Kg Ibs
303.205.026(8 liter) 2.3t04.5 5to 10 25 1" 280 11" 178 7" 7.7 17
303.205.015(8 liter) 4.5t08.0 10to 18 25 1" 304 12" 254 10" 14.8 32.6
303.205.016(16 liter) 9.0to 17.5 20to 39 25 1" 502 19.8" 254 10" 18.4 40.6
303.205.017(32 liter) 17.0 to 33.5 38to 74 25 1" 833 32.8" 254 10" 26.1 57.5
303.205.018(52 liter) 27.0to 53.0 59to 117 50 2" 596 23.5" 406 16" 49.1 108.3
303.205.019(106liter) | 53.5to 106.5 | 118to 235 50 2" 1021 | 40.2" 406 16" 71.8 158.3
303.205.020(147liter) | 74.0to147.5 | 163to 325 50 2" 1354 | 53.3" 406 16" 89.9 198.2
303.205.021(180liter) | 91.5t0182.0 | 201to 401 50 2" 1634 | 64.3" 406 16" 105.8 | 233.2
303.205.022(343liter) 172 to 343 379t0757 89 3.5" | 1466 57.7 610 24" 207 456
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LPG Containers Detail
. Pressure . Valve Minimum | Maximum
ety Pressure Construction Valve Gauge X:::;ft SS::lt(y T Length Filling Filling
Liter bar Rated Mm mm kg kg
120 357 57.6 138.0
LPG 190-50 1%" 180
100 (HP 42 bar) (40mm) 357 (LPG190) 48.0 115.0
75 267 36.0 86.2
67 42 bar Seamless LPG 145-50 | (.103 bar 1 95+7bar 267 165 32.4 77.0
40.2 (250bar T.P) (HP 42 bar) (25mm) 229 (LPG145) 19.3 46.2
26.8 LPG 128-50 " 229 148 12.9 30.8
- 4
13.4 (HP 42 bar) (20mm) 140 (LPG128) 6.5 15.4
5 140 2.4 5.7

G alg) Job cmozmod g 99,5 e 50mm G 15mm I wilgh g0 Lalgd ojluil co¥lail slusi g oolisw! 3)90 JomsS 3w com>y @

oLzl 9590 J3U G JgmnsS alold 50 wilgi o " (1o ygmole 0 pt0 JLait S 9 (SFoil3 & STas wiamen 0,08 Cudguce i IV G4 ,iSTas

(bl oo (S yiud Slawlono 13810 5 (Lol &2 70 3 098 (ol HLES (G 3390 30 g (o yi5 © ygum 3591 2 (331) 0 55 51 3

9 & o Gl 3T Az 50 g gl 01920 b bolko ol (wlad 1 (Ll S ol (G5 3 olo baloo) dlgd 40 (55890 > 4 azgi b @

bl o0 513,595 2 (6903 st st Sl 5l s (2 (Sl sk (> sb gl 53 bglo Lid 55T

sl ol )1 a5 ol o581 oy bl Canmsly so | A0 Kdg youd lwlo caun! o waST NFPA2001 5 a5 jsbilon @

3y Pl matiio g owsd (Bigel iy gl U g ol oudh gy wimens 053l aliwgs 9" 0092 (Mol

(NFPA 2001, 2015 Edition, p. 5.1.2.5.1)

! elbow

2 .
union

3 listed flow calculation software
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(Safety of FM-200) FM-200 ;5 b Suilo it slibo! (5 oppiunms 38 ins! .F,F

OO (o @
Halone 1301 FM-200 Desc.
5.0% 9.0 % NOAEL (NO Observed Adverse Effect Level)
7.5 % 10.5% LOAEL (Lowest Observed Adverse Effect Level)
800,000 788,696 < Acute Exposure LC50 (4 hour rat - ppm)
5% 7.5-8% Minimum Design Concentration - (A o5 slag > cuz) b cqe cbale flos
9 % Minimum Design Concentration - (B oM sla s ,> cuz) (b oy cdale Jblo

Personnel Safety of 31 sl @
o 0905 Lzl 9% Y clile ;5 FM-200 55 (pym0 53 (5355 51,8 5l sl oo glacams 51 (0905 619 e 1 oab sob S
gy o0liswl GlailTon w5 Plws 31 asST
Goleban SalS (g slac! Jolai g (Soalod (1015 Cowd j cazad puv @ jgua Sl (Koo 10.5% 31 s Sl (30 50 (58,5 1,8 WDMe
i el aSoS plonil (pad 3 031 41,8 O15T Iga pyme 50 1y et Ty (69,190 iz 50 03,5 pall alie S § (st <SR

Forsbite Ssjloyw @
crgo Cawl (xSow (53190 30 9 g Slmsl crge 0w ,F A o jo SiU a J a5 Jaxe ;0 FM-200 b cawgy puisimo (pwlod
oolod g andle sLedl p (505 o Ol il 00 )5 0 25 U356 51 FM-200 audss 1 45 oo pused glo b pudiians (pwlod 30,8 5050y

03,5 o0 B3> gl (yd Oy g HIE BB 00,5 Cuwgy (89 3 (505 Lo 9o WilgT o0 w3 Gl

Noise pg ®
Ll gl UL (K305 50 polo 313l (e 50 (FOjClios Cxge Cowl (Koo &5 95,5 0 Fgo g Slml w290 FM-200 15 alss

Wbl o (B gl (0,5 05)) (2 32 Sloouo Sl | cus Yoo 3199 oyl

Turbulence ilics! e
a5 olual) adl B LT 1518l g 095 slo 51 plunal (50,5 7,515 Cua Wilgi oo B3G5 adss YL sy T 50 oucds dlowy LEGE
i L by 0gb Blis (ygur (AL g bigle e o el Wilgi oo (ogos jolar (WLAKEN (5,15 5] 58 i ymno 53 adlinso Hghas

(Als’ 0 0 093 sl 3 (s T4 1 G gl Cur) (Wigid oo MolS 093 (sl yo Wb Al sl J56 (Suo 3 o

! ceiling Tiles
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o g wgd bla w9 .F,P
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(Occupied Area) .ai)ls yguas w315 & jguas 31,81 45 o3 buxo 5 ooliiw! S8
0.D.P=0 il as¥ p o yio wili pus

o3 baumo 2 550 il pae

(Odorless) ¢ &

(Colorless) K, &

(nonconductive) S sl gbilw,b

(o (S 0S Cgb po (S jes ( Sg)) (Tesidue) lailom 3923 pus

OO (o

4l Ve JI# :(discharge time) adss ;b

7.5%-9% (s x5 (Minimum Design Concentration) buxo yo o515 JSlos> <y po

5 JgnS Olaai
e UPS A5 g o0 s30T aiilod coleMbl (5 55Ty 15ty (59300 (5 annn g o0 lias! y\Sol

AN N N NI NN U N U N NN

(NFPA75 -Standard for Protection of Information Technology Equipment s luibiw! fuwgi ouuis Slgaciin)
Bl 5 Sl Sl Gz Gabuze cq ol gl v

(NFPA76-Standard for Protection of Telecommunication Equipment s jluibiw! buwgi ouuis Slgaciian)
allaz 3614 5L pos g cblis o buso J515 40 b gunS cuai okl v/

alnl 50 55t ol v

29SS uds Al gy Y

TR EY R
(ALT) i 32 59 yos Jsb ¥/
YU el a4z y0 b cirwo aluze 3o solisw! sl pas v
g0 o,Lil (Halogen Acid) yloyjelle sl 4 700°C oYU @yl azyo jo 36 a5 jo ool 4 sl 357 cul 51 oolisiwl 3o pio IS 3

D905 (5399 3,19 5929 pglo jakay E1S lauwn Zotaw b (3059 550 Kl &5 g5k Gbdlauzms 5 eoliiwl 5ol o fyaote
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5. NOVEC™1230 Fire Suppression Agent

(General Properties) (oo g0 Glasuino .8,

b 0 (C6 Fluoroketone - CF3CF2C(0)CF(CF3)2) (glwwis Jgo,8 4L FK-5-1-12 55 4lp )l o6 NOVEC™1230 o

O 31 3leF o0 9 099 2y slibl Cu (pol 9 S 50 Jole G 31 ol 0,08 )18 3M 1S ol 8 v jLais] yo (o)l pli ol a5

Sgod oolisw! (( Koz sl | pue Cdry) Wiyl jguas 31,81 &5 wgoe slxo jo Silogs! Sols O ygeas

C6 Fluoroketone
CF3CF2C(0)CF(CF3)2
Boiling Point
Freezing Point

Vapor Pressure

Specific Gravity

49°C(1.9°F)
-108°C (-162.4°F)
0.4 bar (@ 25C)

1.6 (Ref Std Water=1)

Melting Point -108 °C
Density Gas (1 atm) 13.6 Kg/m3
Ozone Depletion Potential (0.D.P) 0
Global Warming Potential (G.W.P) 1
Atmospheric Lifetime (A.L.T) (yrs) 0.014

e No Observed Adverse Effect Level (NOAEL) 10 %

Cs Fluoroketone

Lyl 35 3 Consl FM-200 b saglivn lomss csliasiino g1yl 3 oS 9lld o35 o0lgils 51 FM-200 wiilas 35 NOVEC™ 1230 o

B ks Liad (6110 9 009 (Ko S Ul y I cpal bl o 90 31 5 s il 11 S0 50T I b s 'Kyt dgr 0 635 o0l

Wil 20 20 °C slos ;5 0.40 bar sgus 5o o i jah (5wl

9 (0.D.P=0) ailai o3 4 5 o2y5o 33 et by 3 il sod (C1) LIS b (BI) oy wiilad (g polic Jolis NOVEC™ 1230 55 o

odorless

colorless

density

electrically non conductive

[ N O

vapor pressure

RURIRUIRVAPE S F TR PE PR -E T RLWE JURE TR P4
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il 0 395 B 3995 3 sz ooy Jw ALT=0.014 yiunei! ,o NOVEC™ 1230 55 yac Job cuiczad @

Description Halon 1301 FM-200 (HFC 227 /ea) Novec™1230 Inert Gas C02 Water Mist
(Ozone Dep(l)e'lgi.c]))n Potential) 120 0 0 0 0 0
(Atmosphlexi"];éTLife Time) 65 36 0.014 0 0 0
(Global Wa(r}gll\i/r-lljc;r Potential) 6,900 3,500 1 0 1 0

il BB il g LB Olyle wied 9 (S Sl g Soig mSI Ol 5 iU sy slibl e NOVEC™1230

RO PRV
3 ol Slge b Sloowis § (59 b Sl 31 Sy abwgs NOVEC™1230
i) BT 31 oS i 4wl Oyl ol 51 leiioo clibl 1y 82,2 (i g

Fluorine aluwg:) JSlwsd il g (3,5 O3 amii 50 3 J)l> &35/

Sg0d 0Ll &1 3> slo iy ST » (Radical
=g 00lo

Halocarbons

Gl Jole G @ LS g wllon Ll Sl 9 Jolwy Jolds &5 sabuxo 5o G2, sLibl cu Glaioo 38 (nf 3
4 3l e § 90,5 50 O3 Slilwd crge) Wblge Sen il pgd 9 ST 5 ooliiuwl g 009y elibl wlilas ploxil cugzr (Ko Sl
O 31 0185 con el 9,085 55 STl 5 0338 5 55 (Blay S5 ol pmd o0l (il gn bl 31 aay a5 5
S5 (5 gegolS 3 55in S 5o o g1 35 ookl ot 4335 3 ) 3905 03litl " (550 SN oLy sl g
(bl g0 st (onizpod 3 U y5i1555 o2 ST il il (g lbayono (ysiapad 3 J S 3 Kallifipms Lol co0ls 35750

4 Comd G505 (309 (o CamolS 3 Al 50 g WO o0 B ) Lanzmo )3 39290 (3 FrmST P 4 Cond (5708 Bliee 4 5B
3903 03! Silogil & y9u (og0s U0 35 Silogil pitummns St 5T 31 g o0 9 bl 0 510 595 3 oIl

b dmlio 50 3l 3)90 bz 10 3 0515 o b JBlao 5 9 ST ogei Sigels ;0 NOVEC™1230 55 o Shos (o9, b azgi b

bl oo S slibl g 55 (65 e i WoulS (hgals ple

! flammable liquids & gases
2 live electrical

Tel: +98 (21) 4420 1601
+98 (21) 4420 1768
Fax: +98 (21) 4420 1934

-26- of -55- Created by Ali Cheraghi

(BSEE)



. - tycao | sstey
NOOR NEDA System Co. Introduction of Automatic Fire Froducts

Fire & Security Soluti Suppression Agents Sm= I )
1re ecurlty olutions pp g .”I.THORII\ L’)G

IDocumentation Issue: 30.8SML I I Documentation Code: NNS-BD-041 I I Date of Issue: 1396/04/01

v" Footprint: comparison for 200 m® class A hazard

FM-200%: 7,9% = 0,63 kg/m? h
Novec™1230: 5,3% = 0,78 kg/m? —
Inergen: 39,9% = 0,72 kg/m* m

24.8bar ,Lid co 20°C glod 15 59w 3 bugi «Seilogil &1, slibl piuems o5¥93 b JsuwnS ;5 NOVEC™1230 o
293 i Crge g 03gas Jas 'Sy Jole lgin (339 5Ll w0 50 @ilo oy g oud oS pke casd S 1,5 (360psi)
23,5 oo S Aly) a5
Lol o o0 1,8 oLl 3590 g o> lyb "ol (3w 48, bgp ooliwl Cus Logoe NOVEC1230 15 33,0 clibl glagsmu ®
(NFPA 2001, 2015 Edition, p. 6.1) 0,15 3¢9 jus ' s2dge slibl b9, 3 ooliiwl (y(Kol NFPA-2001 o lustiw! @lkao
w2 Manifold twgs a5 o Jgmas 51 (SO b JomaS Ko Jolis «JolS (g5lw 48,¢ by NOVEC™1230 55 Silogil slibs! itamms
wilowd oo yai 8590 oo ;0 LU a1 51 aulss Cuar dlg) 1 glasiud alwgy Waino Al 0 cilond ko
alg) asicd 53 oy pw @lo NOVEC™1230 was so o5l s oy jb ooliid 45 aiiil oo (solais ] yud o (6110 50Y 88 b JguunsS
WS alis @alo 99,5 oo alit Cbilins 3590 Lo ;3 J3U i b S bl s g ood Calid b 5L Gyl g aiS )l “mje
Sl el cBgn yalay 9 ALAS Ao bl cucly NOVEC™1230 arksts .38, g0 31,5 ks sbgals Cacly 3 4380 Laaws 515 ©900 & ety
00,5 g0 W
358 Cand 3590 g odis 21k 50°C G - 20°C @yl > 4z 0 50 40,5 Joe <> NOVEC™1230 povww jo odlaiw! 5,90 131 @
s ,§
7 ol o dti JgmsS i (6935 JapnsS B> g s Sl g (530 Sz g8 Snns Sy @
JIo comatt 93,5 SS9 o (oS 5 Lot s 4z 53 g JgugS AS15 LES inl351 e g0 ilgi g0 o 1yl 42y !5l
ol P ] ool dad JosS e 59520 rotl G Sz o5 S LIS a3l 51 (LA Wlyhs 5l 5 pSela g JgunS (Sl Hekiies

90 5 o0 TH JguumS J310 55 g 0o (38 S5 Sy (g0 i g (LP: 53.4bar @50°C) jlxo v 51 e &1 JguamS (A3 HLLS

propellant

total flooding
local application
bank of container

N W N =

discharge pipework
burst disc
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2530 oSl a5 gyt 5 sl jo soliiwl 3l sl Judd cyaogs 00,5 o0 4 325 500 °C oYU @yl > 4> yo ;0 NOVEC™1230 o

Dg0d (5399 3,10 g9 gl joka E1S Hluws Zotaw b (oo

695150 sy o Ablys 4 525 (Halogen Acid) HF aijelte ausl 45 500 °C &y b aleds pilys 53 i 55 5158 azas NOVEC™1230

bl go (anteid BB Ll 4 9 094 s dlmsl S ks gl HiS Mo 4y (s y 1 B 45 0055 9 0T (597 abawslyy

Ll 3 g ol comake 9 S5 oni Ly 95 31 (idsy <o b g ouile Lry lyd wiles) "wilewsy 498z NOVEC™ 1230515 @

AN

05105 (40 35 Juered 4 jLS slabl Wldoc

b Mol s @150 .0,Y

NFPA2001: Standard on Clean Agent Fire Extinguishing Systems
UL 2166
BS ISO 14520: Gaseous Fire-Extinguishing Systems
= Part1:General Requirements
= Part5:FK-5-1-12 extinguishant (Novec / Sapphire)
BS EN 15004, Fixed firefighting systems.
= 15004-1: Gas extinguishing systems. Design, installation and maintenance
= 15004-2: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for FK-5-1-12 extinguishant.

Vds 2381: Guidelines for Fire Extinguishing Systems-Fire Extinguishing Systems using Halocarbon Gases

*

(Minimum Design Concentration) j& cdaé JSlus> <>

NOVEC1230 Minimum Design Concentration

Fire Classification NFf;“OlZS?Ol UL 2166 | IS0 14520 | Vds 2381 | EN 15004
4.5 % 0
Class A (MEC n-heptan>MEC A 3.5x1.2) 4.5 % 5.3 % 58% 5.3%
Higher Hazardous | | 56% | e 5.6 %
Class A
Class B (S.F.:3(?(;/Z l?fl)z(r:nl;r;.les) 5.9 % min. 5.9 % min. 6.1 % min. | 5.9 % min.
4.7 %
Class C (S.F.=35%, MEC A 3.5¢1.35) 4.7 % 5.3% 5.8% 5.3%
(NFPA 2001, 2015 Edition, p. A.5.4.2.2)
(UL 2166 & UL 2127)
! residue
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Container Size B Jgws plw.d,Y

il 0 343 Liter b 8 Liter 31 Jgmus ciliseo gl jslw Jolis THORN e i wslw «(low pressure) 24bar jLis o5 o

Sapphire™ Cylinders (TPED)

Container Tank Height to Valve | ca. Tare Minimum Maximum Max. Tank Gross
Size Diameter Outlet (A) Weight Novec™1230 Filling Novec™1230 Filling Weight*
liters mm mm Kg Kg Kg Kg
8 254 300 15 4.5 10.0 26
16 254 499 19 9.0 21.5 41
32 254 831 26 17.0 40.5 68
52 406 596 44 26.0 62.0 111
106 406 1020 72 53.5 128.0 205
147 406 1354 90 73.5 177.5 274
180 406 1633 106 90.5 209.0 332
9 S g GBS T Az 50 g Ayl 0ylgro b balsto oyl wlod 31 il Suol (G g zulo bglo) gl 4o (53Ug0 > s angi b @
bl 50 313,95 3 (6913 lomn st Crod! 5 inns (2 (Sl ik (> 15 gl y0 bglo Lid 5T
°

BT ghls a5 ol sl 1331 oy Ll oyl oo | paBA0 Sdg yind lanslino el o0 05T NFPA2001 5 45 jghailas

(NFPA 2001, 2015 Edition, p. 5.1.2.5.1)

! listed flow calculation software

Oy dy el aasin g sy ‘_,»)Q.n‘i o 1 b giolgad 9 ol suu dlpsudiny v 005 jlw dliwwgs 9 ‘eé,.y ol
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(Safety of Novec™1230 ) NOVEC™1230 ;15 b Suilogit sl 5l miussns 18 is! .0, F

PO e @
Halone 1301 HFC 227 /ea (FM-200) Novec ™ 1230 Desc.
5.0 % 9.0 % 10.0 % NOAEL (NO Observed Adverse Effect Level)
7.5 % 10.5 % 10.0 % < LOAEL (Lowest Observed Adverse Effect Level)
800,000 788,696 < 100,000 < Acute Exposure LC50 (4 hour rat - ppm)
5% 7.5 % 5.2% Minimum Design Concentration

Personnel Safety of 3l oyl @
Lz 10% YL claké 5 NOVEC™1230 58 (fym 5o (28,5 58 51 sl (Jlaiol gl 51 (0905 6199 e i oramb okt 55
Dy ool GlaiTIas (cmiid Jlwg I aSST 1Ko 0 g0
Solbar Sl ya slacl Joli g (Soalod (1318 Cowsd I S pw Wy ol (S 1090 51 o cdile (f 0 ) (58,5 51,8 Wdle
G el LaSoS ploxil (pad 3 031 41,8 O15T Iga pyme 50 1y et Ty (69,190 iz 50 03,5 pall alie G § (st <SR

WBg0d jlasllyoig seadl o

Frosbite Sojlow
o u&o.n 60)‘9‘ 399 uu,,.w el:u‘ > g0 GGJ..’.O; 4.».1:0 QT 30 ‘;)b & )bﬁ as ‘:b.m 39 NOVEC™1230 IJ Cowgd rg.».b.w.n uolw"
Ledl (595 g sl 00,5 o0 gy U35 3l NOVEC™1230 adss j a5 ooy oo b puiiiinns (polod 00,8 (5350 pur > g0

00,5 o0 B> gl (o O wrgo B AT 00,8 Cawgy (§9) 3 (59 bo s g Wilgd co vz I Gl wled g aibile

Noise pg ®
LJ3U S0y j0 pols ol Bl o jd (Fojcdiiog g Cawl Kow 45 03,5 o0 a0 g Slxsl corge NOVEC™1230 315 ads

ilsigo IS o (0355 055) (o2 Sloeo Syl ager Ygano o35 ol Lol g

Turbulence ilics! e
a5 olual) .adl B LT 1518l g 095 sl 51 plnal (30,5 7,15 Cua Wilgi oo B30 51 At (YL sy T 50 oucds dlowy LEGE
i L ubg 0eb Blis (ygu (ALL g by e8> el Wilgi oo (ogos johar (WLAKEN (5,15 5] 58 i ymno 53 dlinso Hghas

(Alss’ o0 0 093 sl 3 (el Ty 1 G gl ) (Wigid oo MolS' 093 (sl yo Wb Al sl J56 (Suo 3 o

! ceiling Tiles
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ol oo o y0 9 wibly 5b o)lgod Wb Z9,5 (S o -39 ounlin wil (el (sl of ) cilis 8 )90 Lo 1 0131 1,8 g andsd jglaios WL

g b U310 5l (gl g a5 wigh (b (1aig8s sl oo (nl Wigl dius 395 995 g Mg 3 (49 ooy

First Aid ad gl ssos .8,0
Skin Cwwgy @
) Sy Seadlyo ks i Byb 9 W358 cudlive ool b g LAILLS ST o gy (2950 pbo 9 T L1y a8 )5 41,8 il coil oo

e 18 by 5o

Eye oiiz ©

e )55 3l 5 1) Sy sl ks i By 9 0 0aaLiko el 5 1o WL T gy T 05 o> b1 onis

Inhalation glicew! @

0 5158 13T (sled (B0 )0 g 03903 gy Lo 31 1) etk
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Go g 99 bl w9 .0,7

1w bl &

(Occupied Area) .ai)ls jguias wild & yguas 1,81 45 oo buzxo 5o ool LB
0.D.P=0 oY p oo Wil pae

GW.P=1 (o s 05 2 (oo o) @ 50 3l poss

ALT=1 sl younoil s yos Job

G Lo y1 (g2 y%0 30 pae

(Odorless) ¢ &

(Colorless) &G, o

(nonconductive) S sl gblw,b

(o (S 0S Cgb po (S jes ( Sg)) (Tesidue) lailom 3923 pus

OO98 o

4l Ve JI# :(discharge time) adss b

4.2%-6% (s ;o5 (Minimum Design Concentration) duse jo o515 J8los cu o

5 JgnS Olaai
e UPS S 59y s ELT wiilod coleMbl (6597 038 Ol xS (s g5 (s o g sdlisuw! (4ol

AN NN N Y N N N N N D N NN

(NFPA75 -Standard for Protection of Information Technology Equipment s jluibius! fuwgi ouuis Slganiias)
Byl 9 (1 ple Sl sgizme sluzxe cq solitul oSl vV

(NFPA76-Standard for Protection of Telecommunication Equipment s jluibios! fuwgi ouuis Slpaniias)
Wllas GUT 4 5L pos g cdilis o ume J515 58 b gwas cusi oSl v

sdno L& o

YU syl a0 b cwiwo blauxe 3o ooliiw! Sl s v
g0d o,Lil (Halogen Acid) jlo5e/l vl 43 500°C YU )l damy0 40 35 a3 ool a3 wul J ool 51 ool 5o peo SIS 31

D03 (5790 3,10 3959 pgld jehuy £15 jlews Zolaw b (4091 35 50 (el &S ghas p sdlaomo o oolisw! jlaul Judo Cpuos
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6. IG55 Fire Suppression Agent

(General Properties) (oo g0 Glasuino .7,

S 5 )1 929 (rb sgk o Slybl phnail 33 45 F1 o (orb H 90 31 51l il ' o 3 o0lgils 932 IG55 515 @

9039 Ip alive Ja Iyl (S 55 5 (2 50% e 4 " 39551 9 50% e 4 "oy 51 0l slae B ol comlonds

35105198 9 O 3 (6 6 crudrad 9 9,105 (0.D.P = 0) o398 0¥ 2 0 y%e @131 9 (GW.P = 0) (oo 92 e 05 32 5,3l

Nitrogen (N2)

Argon (Ar)

Pressure

Density

Specific Reference Volume
Boiling Point

Freezing Point

Critical Temperature

Critical Pressure

Ozone Depletion Potential (0.D.P)
Global Warming Potential (G.W.P)
Atmospheric Lifetime (A.L.T)

No Observed Adverse Effect Level (NOAEL)

Not Flammable

Lowest Observed Adverse Effect Level (LOAEL)

50% * 5%

50% * 5%

200 -300 bar @ 15 °C
1.413 Kg / m3

0.7081 m3 / Kg
-190.1°C (-310.2 °F)
-199.7 °C (-327.46 °F)
-134.7 °C (-210.46 °F)
4150 kPa (602 Pisa)
0

0

0

43 %

52%

"l ol S I GBL 5 0952 19 lina " ISz b 3 * iyt Tyaiat 635 1G5 5 @

(Zalo @ gy &) 03,5 o0 0 ju5~d J5 @y [GE5 55 @

Db oo Vs a0l lyls (13, iFlow) IG55 oo @

Gisels gz o 31 plyiise 3 abliso yipe " Jlail BB sl 315 3 Slagle g i g0 BB Slga 31 o slogay> plad iy 3 G55

D03 03l (K Sl g (Suig Sl Ol jageni 31 (S W32 > Loguasio g iy y> (Class A) A oS Sl Ggd sla@s o (50,5
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(NFPA 2001, 2015 Edition, p. 6.1) 0,15 3929 ju " smdge slabl by, 31 sdlis! el NFPA-2001 o ylaitiw!

inert gas

nitrogen

argon

odorless

colorless

density

electrically non conductive

combustible material & flammable liquid & gas
total flooding

=T T - N N T N

% Jocal application

Tel: +98 (21) 4420 1601
+98 (21) 4420 1768
Fax: +98 (21) 4420 1934

-33- of -55- Created by Ali Cheraghi

(BSEE)




Tyca | ssfety
NOOR NEDA System Co. Introduction of Automatic Fire Froducts

Fire & Security Solutions Suppression Agents == THORN L
URITY ¢ &~

IDocumentation Issue: 30.8SML I I Documentation Code: NNS-BD-041 I I Date of Issue: 1396/04/01

ClLE oyl GBS Al 30 3 059,58 9 39551 BIE I (o G2y alawly IGE5 @
Iy -slod oo slabl 1y &1y (14% G 10% cplo) 715 51 yieS & buso 30 ]

T15 31 S cdadé g Wiyl ST 15% Blo @ (i culled aolsl cos g >

erught

PCEPNTE : g 0098 SUL S5 gm dlge cdll it guw oyl ¥ anlol cqa cdaxe px 40 oy S|

Inert Gas - Reduced Oxygen

W05 (o0 gels G >

WlEy eles 50 SIS wiiled 3158l AT 51 oS Cdile 5 5,1 5l buxo pxo 50 o35S 7NY JBlos a3 ol anlol gl ylusi! @
~a8yd gy oo (b b wb lyie o5 WigSilen bl walys Jliw 1) S e Bules 9 1) Cge (ot 15 slebgp S
o131 Sl aslol g o ol 3 S9biso B> b Ghsals carsa A 525 4 baamo (5T o blS L IG5 515 JolS 53
WAl o ool i yId jgua 01,80 4 oges glauso ;3 IG55 3l ooliswl Judo ymoda 9 sl oo (B oligS o S (5l p
Gl dolol Cg diold ¢l )0 &S (ol jmo a3 o0 LS 1y S ksl byl 50 g (gole bl 5 phunnall 3o L) x>y Hloged

ROV PP Ly PL IR VK PR YR e

78% Min. Min.
v/v 41% 41%
v/v v/v
e / /
24 -
e
20 ---
18 -
(7o 15% 02 Level required for
Combustion (Fire)
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Normal Breathing IG55 (41%) 1G451 (41%) CO02 (Min. 34%) §
Atmosphere Atmosphere Atmosphere Atmosphere 3
S
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: IG55 Tare Gross Working Test : .
Container | IG55 Volume Weight Weight e Height | Diameter
Tyco - i3

80Liter | 236m3 | 355Kg | 119Kg | 153Kg | 300bar | |
Tyco - LPG (iFlow)
80 Liter 15.9 m3 22.5kg 76 kg 200bar 300bar
80 Liter | 22.3m? 32.1kg | 109 kg 300bar | 450bar | LoZomm | 267mm
140 Liter 27.8 m3 39.9kg 154 kg 200bar 300bar
140 Liter 39.1m3 56.2kg 221kg 300bar | 450bar | Lo0°mm | 358mm

S aidl by algd a5 asiuls J510 50 515 99l o0 Hb i &5 (olSB 0B o0 1) S @y andstd 03l JgmunS (59 y o0l duni yud

9 5l 31,81) .00 ) o SRy bazmo 40 WS Cudgume dlxsl et P Cu gy BB sl HIF & jgas g S ads H 0590 Joxe y0 3L 31 yb

burst disc
gauge
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invisible gas

seamless cylinder
pressure reducer
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v NFPA2001: Standard on Clean Agent Fire Extinguishing Systems
v BS ISO 14520: Gaseous Fire-Extinguishing Systems

= Part1:General Requirements
= Part 14 :1G-55 extinguishant
v BS EN 15004, Fixed firefighting systems.
= 15004-1: Gas extinguishing systems. Design, installation and maintenance
= 15004-9: Gas extinguishing systems. Physical properties and system design of gas extinguishing
systems for IG-55 extinguishant.
v Vds 2380: Guidelines for Fire Extinguishing Systems - Fire Extinguishing Systems Using Non-Liquefied

Inert Gases, Planning And Installation

*

(Minimum Design Concentration) j& cdaé JSlus> <>

IG55 Minimum Design Concentration

: e NFPA 2001 ISO 14520 | EN 15004 | Vds2381
Fire Classification (2015) UL 2166 (2008) (2008) (2009)
Class A 37.9 37.9 40.3 40.3 —---
Higher Hazard Class A 45.1 45.2 45.7
Class B 39.1 39.1 47.5 47.6 48.1
Class C 42.7 37.9
(NFPA 2001, 2015 Edition, p. A.5.4.2.2)
(UL 2166 & UL 2127)

(Safety of IG55) IG55 sl gl 30 sl .Z,Y

i oo slabl 1y W3y, (32 y> aoldl gz Y o3lm0 35 il (G0 30 &1 oy S Sl (yl jwo iedlS alawlgy [G55
) W'."o.c ‘(3’..»’5») ‘!"b.b a Jo,.».e ).o| U"‘ J.w'.v‘so WL;.Q ) C""' JJ)‘.) Gw“é )9»5;’ é‘,ﬁ‘ 9 00§ (0G0 as ébhm 30 solaiw! [ IG55

08,5 (yanti bz 30 ¢y a1 YU g il 0> @ 4> 65 b b (Minimum Design Concentration) buse jo o515 JBlas .ol so (yol

Oxygen Concentration IG55 Concentration Desc.

12 % 43 % NOAEL (NO Observed Adverse Effect Level)

10 % 52 %

LOAEL (Lowest Observed Adverse Effect Level )
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S0 guand PUE

Yoo, jo a5 pue

4l VY. JI#+ (discharge time) adsi oyl
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seind Bl <
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il YA 00,1558 g §3Y 93 g b Ladlg als v
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7. 1G541 Fire Suppression Agent

(General Properties) o g8 Glaiw .Y,

W18 3929 srmb ok Lo Glybl yhuail 8 a5 J1 o b 5 dw 3l cpl oidliso il s)E oolgils 93> 1G541 515 @

3 02 8% liwe s TonyS wwmST 63 3 40% (yliwe s " (39551 52% ylime 4 "y w5 Hle L (ol cwlond oS

33,005 (0.D.P = 0) ¢339 40 3 oye il g (GW.P = 0) oo 92 ooid 055 32 5550 3 0392 19 arliteo ISz 51yl oS

50 19 9 O y3 @ y5e 6l e

e Nitrogen (N3) 52%

e Argon (Ar) 40% * 7%

e Carbon Dioxide (CO2) 8% * 7%

e Pressure 200 -300 bar @ 15 °C
e Density 1.5219 Kg / m3
e Molecular Weight 34.0

e Boiling Point -196 °C

e Freezing Point -78.5°C

e Ozone Depletion Potential (0.D.P) 0

e Global Warming Potential (G.W.P) 0

e Atmospheric Life 0

e No Observed Adverse Effect Level (NOAEL) 43 %

e Lowest Observed Adverse Effect Level (LOAEL) 52%

e NOT Flammable

Pl oo (59 iSIN GBly ga alive B2 b g odg ' Sy o S92 G541 55 @

(olo W yguas 43) 00,5 o0 0 D 35 O yguas IG541 35 @

il g0 APSAD 4 Vds FM UL LPCB 4036 gl,fs (Inergen) IG541 piums @

K 505 Loguaio 5 " Jluitl 5 S35 Slagle 5 i gus 6 Slgn 5| 56 sG> plod il 50 16541 g @

ooliiun! Sy yiSIl ol s Loguasio 5 (Class A) A WS g ,Sillas sy (10985 (9els cgr T 31 lgi oo 3 wilisn 3o

Bl g0 e Bl g0 (oKt U (SUsy yok 5 ST SUS gols Jole Sy 43 45 5L b lao 15 G1 > il S 515 ol 090

Gillo Lol .05 o 51,5 ooliswl 390 § 21y ol g3lw 48,8 bay ooliiwl cqer loges [G541 55 31 yo slibl bopimew ©

(NFPA 2001, 2015 Edition, p. 6.1) 3,08 3¢9 jui | cmdge slibl g, 31 solisu! o5l NFPA-2001 o ylaitiw!

inert gas
nitrogen

argon

carbon dioxide
density
odorless
colorless

© ® N N L AW N —

electrically non conductive

combustible material & flammable liquid & gas
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Inert Gas - Reduced Oxygen
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/v 41% 41%
T v/v v/v
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22 ()
-
20
18 ---
16 - 15% 02 Level required for
Combustion (Fire)
14 ---
Min. 02 Level €02
12 - | S S bmore L o - o - - .
than
10%
10— a 5 =% S
e En Fatal
s 2 g
= £ z
: : :
6-- 5 s z 3
£ 2 g 2
z < < 2
4-- g g
= S
5 :
2 — =
co2 -;:’
D= CO2 2
Normal Breathing 1G55 (41%) 1G451 (41%) €02 (Min. 34%) 3
Atmosphere Atmosphere Atmosphere Atmosphere §
S
1 .
total flooding
2 . .
local application
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TYCO Containers Detail

1G541
. 1G541 1G541 Tare Gross Workin Test . .
Sl Volume Weight Weight weight pressuri pressure AEELG | IDEIEE?
80 Liter 16.6 m3 239kg 76 kg 200bar 300bar 1825 267
80 Liter 23.0m3 33.2kg 109 kg 300bar 450bar mm mm
140 Liter 29.0 m3 41.8kg 154 kg 200bar 300bar 1905 358
140 Liter 40.2 m3 579kg 221 kg 300bar 450bar mm mm

S JsuasS 59y y 00l uai A)L{Lé odidd JidlS 30,5 0 0SS 50000 oY s g yo 300bar Lisd cexs IG541 e

A & e o)|5 5;..\19.5.53.» )| t 3 o ﬁli.;.h )L{L..é U"‘ 9 MR 50 u».blf 200bar a ..U’.n.u.o B |) J,-MMS )| W) C)B )L.i'..é IG541
B9 2 Ouh Al s ol o el 29395 Cp 60bar Sgus d Walidw (59 2 o0 MV)L'ZJ o Joddi' (yao9d awsi &4 398

bJ5L G2,b 1 g 4l Bl @ je alg) aSiud J315 50 51 g o0 b pd &5 (olSod a0 (001 1 @y audi 03l JgmsS

burst disc

gauge

low Iressure

seamless

pressure reduction unit
manifold

B N N T

second pressure reduction devise
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v NFPA2001: Standard on Clean Agent Fire Extinguishing Systems

(aoles Sy 1) o wiilgh o0 w0 Cydguxo

0I5 Corpgounns b g (Sy95 Ol 55 (nl @

4 BS ISO 14520: Gaseous Fire-Extinguishing Systems

= Part1:General Requirements

= Part 15:1G541 extinguishant
v BS EN 15004, Fixed firefighting systems.

> Medl o 21 50 .Y,Y

= 15004-1: Gas extinguishing systems. Design, installation and maintenance

= 15004-10: Gas extinguishing systems. Physical properties and system design of gas

extinguishing systems for IG-541 extinguishant.

v Vds 2380: Guidelines for Fire Extinguishing Systems - Fire Extinguishing Systems Using Non-Liquefied

Inert Gases, Planning And Installation

(Minimum Design Concentration) ;& cdaé JSlus> <>

1G541 Minimum Design Concentration

K/

: e NFPA 2001 ISO 14520 | EN 15004 | Vds2381
Fire Classification (2015) UL 2166 (2008) (2008) (2009)
Class A 34.2 34.2 399 39.9 ----
Higher Hazard Class A 39.9 45.7 45.2
Class B 40.6 40.6 41.2 48.1 47.6
Class C 38.5 34.2 -—-- ---- -—--
(NFPA 2001, 2015 Edition, p. A.5.4.2.2)
(UL 2166 & UL 2127)
! invisible gas
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e Container Nominal Pressure 58.6 bar
e (ritical Temperature 31°C(88°F)
e (ritical Pressure 73 bar

e Vapor Pressure in Container @ 20 °C 56.28 bar
e Container Maximum Work Pressure 194 bar

e Container Test Pressure 250 bar

e Nominal Tare Weight 76.9 Kg

e Nominal Gross Weight 122 Kg
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reactive metal
sodium
potassium
magnesium
titanium
zirconium

total flooding
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local application
surface fire
10 deep seated
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Container Detail
Water Capacity 67.0 Liter
Gas Capacity 45 Kg
Length 1507 mm + - 10mm
Outside Diameter 267 mm
Maximum Work Pressure 194 bar
Test Pressure 250 bar
Climate Area Class E
Nominal Tare Weight 76.9 Kg
Nominal Gross Weight 122 Kg
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filling density

bank of container
discharge hose
non-return valve
discharge pipework
total flooding
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v NFPA12: Standard on Carbon Dioxide Extinguishing Systems
v ISO 6183: Fire Protection Equipment - Carbon dioxide extinguishing systems for use on premises -
Design and installation
v Vds 2093: Guidelines for Fire Extinguishing Systems - CO2 Fire Extinguishing Systems, Planning and
Installation
v BS5306: fire extinguishing installations
. Part 0: Guide for selection of installed systems and other fire equipment
. Part 4: Specification for Carbon Dioxide Systems

(Minimum Design Concentration) j&5 cddé JSlus>

RY
*

NFPA 12
(Deep Seated Fires)
(NFPA 12, 2011 Edition, p. 5.4.2.1)
Design
Hazard Concentratgion (%)

Enclosed Rotating Equipment. Spaces 50
Electrical Equipment Dry Electrical Wiring. 56.6 m3

Electrical Insulating Materials. Spaces greater than 56.6 m3 50
Electronic Data Central Processing Area & Equipment. 53
Processing Installation | Data Processing. Tape Controlled Machinery & Tape Storage Service Voids. 68

Record (bulk paper) Storage, Archives for Paper Documents, Dust & 65
Stores Covered Trenches

Fur Storage Vaults. Dust Collectors. 75
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78%
v/v
30% Coma, convulsions, DEATH
30 i
28 ...
26 -
24 -
22 -
20 ---
18-
16 -
15% 02 Level required for Combustion (Fire)
14 ---
COZ more than
12 --- 10% is Fatal
10% Impaired hearing, nausea, vomiting, loss of consciousness
10 --- S T L
-
& Unconsciousness =
8 E_ 7.5% Headaches, dizziness, rest lessness, breathlessness, increased 1
e = heart rate and blood pressure, visual distortion §
Sl 5% breathing becomes heavy, sweating, pulse quickenss S
4 co2 3
=
tha 2% to 3% shortness of breathing, deep breating =
Pz 1 E
. €02 §
Normal Breathing COZ Atmosphere
Atmosphere M.D.C Min. 34%
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WS O e b Jolgs amlio .Q

. q Halone FM-200 NOVEC1230 Water
Fire Suppression Agents 1301 e o HFC-125 IG55 1G541 (o(0)] Mist
CBrF3 CF3CHFCF3 CF3CF2C(0)CF(CF3)2 CHF2CF3 Ar-N2 Ar-N2-CO2 C02 H20
Chemical F 1 50% A 8% C02-40% A Carb
emicat Formu Heptafluoropropane C6Fluoroketone Pentafluoroethane 50% (I)Vit;%(;r;n 052% Nitrggerngon Dia(fxi(()jz water
Agent Form Gas Form Gas Form Gas Form Gas Form Gas Form Gas Form Gas Form F"/(\)/\il/tieerr
NFPA Code NFPA12A NFPA 2001 NFPA 2001 NFPA 2001 NFPA 2001 NFPA 2001 NFPA12 NFPA750
Ozone Depletion |, p 12 0 0 0 0 0 0 0
Potential
Global Warming | ¢y p | 4900 3,500 1 3,400 0 0 0 0
Potential
Atmospheric bl 65 36.5 0.014 29 0 0 0 0
Lifetime (year)
NOAEL 5% 9% 10% 7.5% 43% 43% 5% n.a.
LOAEL 7.5% 10.5% 10% 10% n.a. n.a.
Discharge Time 6-10s 6-10s 6-10s 6-10s 60-120s 60-120s (741211:) 30 minutes
Cylinder Pressure (bar) =~ 25 25 /42 25 25 200/ 300 200/ 300 58 200
System Type (s) T.F T.F /LA T.F /LA T.F /LA T.F /LA T.F /LA T.F /LA T.F /LA
e . Class A 5% 7%-7.9% 4.2%-5.3% 8% 37.9-40.3 34.2-39.9 65% n.a.
Minimum Design
Concentration Class B 8.7%-9% 5.9%-5.9% 11.5% 39.1-48.1 40.6-48.1 Min.: 34% n.a.
NFPA-ISO
( ) Class C 7%-8.5 4.2%-5.3% 8% 37.9-42.7 34.2-385 50%-68% na.
Residue NO NO NO NO NO NO NO NO
Area Occupied Area UnOccupied | Occupied

T.F = Total Flooding / L.A = Local Application

* Small particle Powder 10 microns in diameter - Like as gas

** According to manufacturer spec. (Pyrogen 100 g/m3)

*** Design quantities of water

1) Minimum duration of 30 minutes

2) For pre-engineered systems, the design quantities of water, additives (if used), and atomizing media (if used) shall be capable of two complete discharges
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