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FM-200 Gazli Yangin Sondurme Sistemi
Secimi, Tasarimi ve Uygulamasinda
Dikkate Alinmasi Gereken Hususlar

FM-200 gazili yangin
séndirme sistemi elektronik
medyanin ve insanin
bulundugu mahallerde TS

EN 15004 standardina baglh
olarak dizayn edildiginde
toksit, bogucu ve korozif

etki géstermeyen kimyasal
bir séndlrici malzemedir.

ismail TURANLI

Makine Muhendiisi

Yoénetim Kurulu Uyesi

NORM TEKNIK Malzeme Tic. Ins.
San. A.S.
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1. Nerelerde FM-200 gazli yangin sén-
dirme sistemi kullanmaliyim?

FM-200 gazl yangin sdndurme sistemi elekironik
medyanin ve insanin bulundugu mMahallerde TS
EN 15004 standardina bagh olarak dizayn edildi-
ginde toksit, bogucu ve kororzif etki gbstermeyen
kimyasal bir sbndurict malzemedir. Bu neden-
le bilgi islem merkezlerinde, veri merkezlerinde, IT
odalannda, AG ve OG elekirik odalannda, pano
odalarnnda, muze, arsiv odalannda, radar istas-
yonlannda, haberlesme merkezlerinde, scada
kontrol odalan ve benzeri mahallerde kisaca
7/24 esasina gore calismasi ve/veya korunmas
gereken mahallerde FM-200 gazli yangin sdn-
durme sistemi kullanilr,

2. FM-200 gazl yangin séndirme siste-
mi dizayni hangi standarda gére yapil-
mahdir?

FM-200 gazl yangin séndurme sistemi tasa-
nm ve dizayni yasal ve zorunlu olan TS EN

TURK STANDARDI

TURKISH STANDARD

TS EN 15004-5

Nisan 2009

ICS 13.220.20

SABIT YANGINLA MUCADELE SISTEMLERI - GAZ
PUSKURTEN SISTEMLER - BOLUM 5 : SADECE HCF 227
SONDURME ~ MADDESi IGIN GAZ  PUSKURTEN
SISTEMLERIN TASARIMI VE FIZIKSEL OZELLIKLERI

Fixed firefighting systems - Gas extinguishing systems - Part
5: Physical properties and system design of gas extinguishing
systems for HFC 227ea extinguishant

TS EN 15004-5 (2009) standard, EN 15004-5 (2008) standardi ile birebir ayni olup, Avrupa
Standardizasyon Komites/'nin (CEN, rue de Stassart 36 B-1050 Brussels) izniyle basilmistir.

Avrupa Standardlarinin herhangi bir sekilde ve herhangi bir yolla tim kullamm haklar Avrupa
Standardizasyon Komitesi (CEN) ve (iye lilkelerine aittir. TSE kanaliyla CEN'den yazili izin alinmaksizin
cogaltilamaz.

TURK STANDARDLARI ENSTITUSU
Necatibey Caddesi No.112 Bakanliklar/ANKARA

EN 15004-5:2008 (E)

Table 3 — HFC 227ea total flooding quantity

15004 (Nisan 2009) standardina goére yapil-
malidir.

3. FM-200 tasarminda sicaklik bir fak-

tér mudur?
Mahal sicakligina goére spesifik gaz hacmi

degisken oldugu icin hesaplamalarda mu-
hakkak mahal sicakligr belirtimeli ve dikkate

alinmaldrr.

4. FM-200 sistemleri 25 ve 42 bar hari-

Temperature |  Specific HFC 227ea mass requirements per unit volume of protected space, /¥ (kym’)
T vapour This information refers only to the product HFC-227ea, and doss ot represent any other products
volume containing 1.1.1.23,3.3-heptafluoropropane as a componer
° Design concentration (5y volume)

© kg 6% | 7% | 8% | 9% ] 0% | 11% | 2% | 13% | 14% | 15%
-10 01215 | 05254 [ os1s | 07188 [ 0s142 | ostar | ro17a | 11225 | 12301 | 13401 [ 14527
-5 01241 | 05142 | 0sos4 | 07005 | 07367 | 0951 | 0ses7 | 10885 | 12038 | 13114 | 14218
0 01268 | 05034 | 0593 | osss | 07800 | 0763 | o748 | 1.0755 | 14785 | 12839 | 13918
5 01204 | 04s32 | 0sste | 06719 | 07642 | 0@ses | 09550 | 10537 | 11546 | 12579 | 13836
10 01320 | 04834 | 05700 | 0585 | 0740 | 0414 | 0360 | 1.0327 | 14316 | 12028 | 13364
15 01347 | 04740 [ 0589 | 06457 [ 07344 | 08251 | 00178 | 10125 | 1.1096 | 12088 [ 13105
2 01373 | 04ss0 | 05483 | 06335 | 07205 | 08094 | 05004 | 09934 | 10886 | 11850 | 12856
] 01399 | o4ses | 05382 | 06217 | 07071 | 07944 | 0887 | 09750 | 10684 | 11640 | 12518
£ 01425 | oa4s1 | 05284 | 06104 | 06343 | 07800 | 08676 | 03673 | 10430 | 11428 | 12388
£ 01450 | 04401 | 05150 | 05995 | 06819 | 0781 | 08522 | 03402 | 1.0303 | 11224 | 12168
40 01476 | 04324 | 0509 | oses1 | 06701 | 07528 | o374 | os238 | 10124 | 11029 | 11086
45 01502 | 04250 | 05012 | 05790 | 06585 | 0.735 | 08230 | 05080 | 0350 | 1.0840 | 14751
50 01527 | oa1e0 | oas2e | osess | 06475 | 07276 | 0083 | ss2s | 0.o7e4 | 10860 | 11585
55 01553 | 04111 | 04847 | 05600 | 05369 | 07186 | 07960 | 0.8782 | 0.9623 | 10484 | 11365
& 01578 | 04045 | 04770 | 05510 | 0267 | 07041 | 07832 | 08641 | 0isdee | 10316 | 1.1183
65 01604 | 0380 | 04694 | 05423 | 06167 | oes2s | 07707 | 08504 | 09318 | 10182 | 11005
i 01629 | 0319 | 04621 | 0338 | 0072 | oss21 | o7sss | 08371 | 09173 | 09984 | 10834
s o16s¢ | 03859 | 04550 | 05257 | 05979 | 06717 | 07471 | 08243 | 0.9033 | 09841 | 10668
£ 01679 | 03801 | oass2 | 05178 | 0s8%0 | 0617 | 07360 | 08120 | 0.gess | 09ese | 1.0509
85 01704 | 03745 | 04ats | 05102 | 05803 | 0ests | 07251 | 0s000 | os7e7 | 0955t | 10354
F) 01720 | 03650 | 0a3s1 | 0027 | 05717 | 0423 | 07145 | 0783 | 0ssss | osatt | 10202
£ 01755 | 03638 | 04200 | 04956 | 0563 | 0332 | 07044 | 07771 | 016 | 09277 | 10057
100 01780 | 03687 | 04229 | 0.4885 | 05557 | 0243 | 0645 | 07862 | 08336 | 09147 | 05916

cinde basinglarda uretilebilir mi?

Hayir, TS EN 15004'e gore Uretim 25 ve 42
bar ile sinirandinimis ve tanimlanmigtir. Bu
basing siniflan disinda fanimlanmig bir Gretim

/¥ s the agent mass requirements (kiogram per cubic metre): i.e. mass. . In kiograms of agent required per cublc metre of protected|
volume ¥ to produce the indicated concenration at the temperature specified.

7 isthe net volume of hazard i.e. the enclosed

stnchses mparvous o sxtngusnt
w=| |~
100-¢ J s

T isthe temperature (in degree Celsius}. i.e. the design temperature in the hazard area

is the specific volume (in cubic metre per Kilogram): the specific volume of superheated HFC 227ea vapour at a pressure of 1,013 bar|
may be approximated by the formuia:

S=ktkT
where k1 =0,1269: k2 = 0.000513.

¢ is the concentration (in percent): Le. the volumetric concentration of HFC 227ea In air at the temperature indicated, and a pressure of|
1,013 bar absolute.

standardi mevcut degildir.



5. FM-200 hesaplamalarinda ga-
zin bosalmasi icin gerekli kritik stire
nedir?

zayn

Bu stre 10 sn.'dir. TUm sdndurdcu akiskan

10 sn.
Bir hidrolik hesap programi ile dogrulan-
maldir.

icinde ilgii mahale bogalmalidr. 6.
sisteminde

mi?

silindir

nedenle dikigli

maz.

Bureau Veritas S.A. is a Notifled Body under the number 0062

Bu deger ancak di-
sorumlusunun
kabull ile artinlabilir.

FM-200 gazli
yangin séndirme
dikisli
silindir kullanilabilir

Sistem ister 25 ister 42
bar olsun, ¢elik gekme
kullanimail
bu silindirlerin test ba-
sinci 250 bar olmalidrr.
Dikigli  silindirlerde bu
degerin  yakalanmasi
mUmkdn  dedgildir.

nakl) silindir kullanilo-
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1999/36/CE
Directive
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Adresse / Addrass: Carretera Galindo a Ugarte, s/n ,
48510 VALLE DE TRAPAGA ,
VIZCAYA SPAIN
Mandataire (Nom) / Authorized representative (Name): NA.
Adresse / Address : NA
ftem STEEL GAS CYLINDER Type B01 109
Description : 275 Seamiess Steel Gas Cylinders. Volume 75| TP 260 BAR.

According to EN 1964-1:1999.

Atisetalon dexamen CE de type n* ou agrément CEE n" B01 109
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EN 15004-1:2008 (E)

ambient enclosure pressure to the standard sea level pressure. Correction factors for gaseous agents are
shown in Table 5.

Table 5 — Correction factors

altitude Ci ion factor
m

—-1000 1,130
0 1,000
1000 0,885
1500 0,830
2000 0,785
2500 0,735
3000 0,690
3500 0,650
4000 0,610
4500 0,565

7.8 Duration of protection

7.8.1 Itis important that an effective extinguishant concentration not only be achieved, but is maintained for
a sufficient period of time to allow effective emergency action. This is equally important in all classes of fires
since a persistent ignition source (e.g. an arc, heat source, oxyacetylene torch or "deep-seated" fire) can lead
to resurgence of the initial event once the extinguishant has dissipated.

7.8.2 It is essential to determine the likely period during which the extinguishing concentration will be
maintained within the protected enclosure. This is known as the hold time. The predicted hold time shall be
determined by the door fan test specified in Annex E, or a full discharge test based on the following criteria:

a) atthe start of the hold time, the concentration throughout the enclosure shall be the design concentration;

b) at the end of the hold time, the extinguishant concentration at 10 %, 50 % and 90 % of the enclosure
height shall be not less than 85 % of the design concentration;

¢) the hold time shall be not less than 10 min, unless otherwise specified by the authority.

7.9 System performance

7.9.1 Discharge time
7.9.1.1  Liquefied extinguishant
The liquefied extinguis discharge shall be as quickly as possible to suppress the fire and limit

the formation of decomposition products. In no case shall the discharge time required to achieve 95 % of the
design concentration exceed 10 s at 20 °C, or as otherwise required by the authority.

The discharge time period is defined as the time required to discharge from the nozzles 95 % of the
extinguishant mass required to achieve the design concentration at 20 °C. For liquefied extinguishants, this
can be approximated as the interval between the first appearance of liquid at the nozzle and the time when
the discharge becomes predominantly gaseous. Flow calculations performed in accordance with 7.3 or with
the approved pre-engineered systems instruction manuals shall be used to demonstrate compliance with this
clause.

VAT: ES-A-4wS208s8

oductos Tubulares, 5.a.0.

FABRICA DE BOTELLAS

Ugte, /0-41510 VALLE DE
TaL

4

ol Geaguirre@prodactestububises com

DECLARACION DE CONFORMIDAD CE (Directiva Equipos a Presion 99/36/CE)
EC CERTIFICATE OF CONFORMITY (Pressure Equipment Directive 99/36/EC)

El Fabricante:

The Manufacturer

ipo:

PRODUCTOS TUBULARES,  declara bajo su resporsabilidad que el equipo a presion:
SAU

Descripeion del equipo a presi
| Pressure equipment desci
= R

declare under his responsability that the pressure equipment:
BOTELLA PARA GASES COMPRIMIDOS

[Marca F
Mark

267/755/300-EN 1964-1

Type
N° de fabricacion:
Manufacturing Nr.

Mg May
Aflo de fabricacién:
year

N578596-

N de Serie o lote: | -
N578870

Serial number

| 2009

(Shell) N/A

Presién méxima admisible
Permissible maximum pressure:
T4 minima/ mixima admisibl

PW (bar), 5

Volumen interno
Internal volume:

Fiuid / gro
c.ugom-
Category:
Test pressure:

Fecha de Prueba:
Date of test:

Permissible minimun and maximun temperature:
Fluido mnlenldn / grupo: -

Presion de prucba

Fluido utilizado para prueba:
Testing pressuring fluid:

T (°C)
V (Litre)

-50/+50 l

75.00

PH (bar) 250

Agua
2009 / 05

Cumple la Directiva del Parlamento Europeo y del Consejo, 1999/36/CE, relativa a los equipos a presion.
Comply with the Pressure Equipment Directive 1999/36/EC

dela

utilizado: Médulo F

Confonmly svalualmn procedure

Ref. Certificado de examen CEde: x

Tipo - Disefio N/A

[EC Examination certificate ref.:

Organismo de Control Notificado que ha realizado el control:

BUREAU VERITAS

Approved Certification Body who has realized the control

Cédigo 0 norma de diseifo aplicado:

EN 1964-1:1999

Desgin Code or standard applied v
Otras directivas o normas aplicadas: NA
Other Directives or standards applied

Sobre el equipo se ha realizado el marcado (CE) con la indetificacién: T 0062

The equipment has been marked (EC) with the distinctive mark

Nombre /Name:
Cargo  /Post:

Lugar y fecha /Location and date:

Modelo CE1-2001

/! Firma / Signature: Fernando Izaguirre
Director Técnico
04/06/2009

YANGIN ve GUVENLIK SAYI 180

| 3




YANGIN - MAKALE

7. Minimum design konsantrasyo-
nu ne olmalidir?
Gaz miktanni mahal sicakigina bagl
belirleyecek olan minimum dizayn kon-
santrasyon degeri;

Class B icin %9, Class A Surface icin
%7.9, Higher Hazard Class A icin %8.5
alinmaldrr,

8. Mahalde asma tavan ve ylksel-
tilmis déseme var ise ne yapiima-
lidir?

Asma tavan ve yukseltimis déseme ha-
cimleri hesapta dikkate alinmal, asma
tfavan ve yukseltimis ddsemeye aynca
nozul ilave edimeli ve bu bdlgelere
capraz zon prensibine bagl yangin de-
dektorleri yerlestiriimelidir,

9. FM-200 gazl yangin séndirme
sistemi tekliflerinde neye dikkat et-
meliyim?

FM-200 gazli yangin séndurme sistemi
tekliifi ile birlikte asagidaki dokimanlan
aldiginizdan emin olun;

9.1 Gazl Séndurme Sistem Tasarmi Ma-
hal Bilgileri,

Notlar:

1- Teklifimiz hazirlanirken, yukandaki tab-
loda yer alan mahal bilgileri esas alin-
migtir.,

2- Mahal sicakligi 20°C olarak kabul edil-
mistir.

3- Tablolarda yer alan mahal bilgileri,
tarafimiza iletilen proje yada kesif lis-
telerindeki bilgilere dayanmaktadir.

Mahal bilgilerinde olusabilecek degi-
siklikler, teklifimize aynen yansitilarak,

teklifimiz revize edilecektir.

| YANGIN ve GUVENLIK SAYI 180
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EN 15004-5:2008 (E)

Table 4 — HFC 227ea reference extinguishing and design concentrations

Fuel Extinguishment Minimum design
% by volume % by volume
Class B
Heptane (cup burner) 6,7 9,0
Heptane (room test) 6,9
Surface Class A
Wood crib 49
PMMA 6,1 7.9
PP 6,1
ABS 6,1
Higher Hazard Class A a 8,5

EN 15004-1:2008, Annexes B and C.

heptane extinguishment concentration multiplied by 1,3.

The extinguishment values for the Class B and the Surface Class A fuels are determined by testing in accordance with

The minimum design concentration for the Class B fuel is the higher value of the heptane cup burner or room test

The minimum design concentration for Surface Class A fuel is the highest value of the wood crib, PMMA, PP or ABS
extinguishment concentrations multiplied by 1,3. In the absence of any of the 4 extinguishment values, the minimum
design concentration for Surface Class A shall be that of Higher Hazard Class A.

See EN 15004-1:2008, 7.5.1.3, for guidance on Class A fuels.

The extinguishing and design concentrations for room-scale test fires are for informational purposes only. Lower and
higher extinguishing concentrations than those shown for room-scale test fires may be achieved and allowed when
validated by test reports from internationally recognized laboratories.

Class B minimum design concentration.

2 The minimum design concentration for Higher Hazard Class A fuels shall be the higher of the Surface Class A or 95 % of the

Ornek: Mahal Bilgi Formu

| GAZLI SONDURME SISTEMi SISTEM TASARIMI MAHAL BILGIiLERI

iSIN ADI : ALAN MENKUL

GAZ TOPLAM |- st
Y.D. [ ODA | A.T. |TOPLAM TOPLAM A NOzuL = | TUP KAPASITESI
NO ODA ADI ALAN | viiks. | yiiks. | viiks. | viks. | Hacim | MIKTARI | oo her|DEDEKTOR (i)
(kg) SAYISI
1 |IT ODASI 31,05 0,11 2,35 0,00 2,46 76,38 51 2 4 67

Ornek: Hidrolik Analiz Raporu Kapak Sayfast

&ene

Discharge Time
Pipe Type:
Conection Type

System Pressure:

Pipework Volume:

Guantity of Cylinders:
Capacity of Cylinders:

Required Amount of Gas:
Actual Amount of Gas:
Filling densty of the Cylinders:

Amount of Gas in Pipework
Designed according to:

DuPont™ FM200®

100s

THREADED (3/8" to 2 1/2" threaded. Bigger then 3"

welded.)

1

67.01

42 bar

509 kg

51.0kg

781.2 kg/m®

271

10.7 %1

UNE EN 15004:2008-2009

PROJECT Reference: ALAN GAYRIMENKUL
Data: 28/05/2015
Atiude: om
[PROTECTED ENCLOSURES : IT ROOM
N e os@mc e ae ML
) B ] 8 )
1 ooAlc 73.0 7.90 200 458 7.92
2  YUKSELTILMIS 8.4 7.90 200 52 7.82
DOSEME
FIRE PROTECTION SYSTEM Extinguishing Agent: DuPont™ FM200@

YLPG Teenicas en Extincién de Incendics, 5.L.0 2005

i @2 ® @ & B

N
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Ornek: Lzometrik Cizim

Ornek: Plan Cizimi

OLCEK:1/50

E FM200 GAZLI SONDURME SISTEMI LEGEND / LEJAND
FM200 GAZLI SONDURME SISTEMI LEGEND / LEJAND - .
IZOMETRISI S0 ACKLAVA YERLESIM PLANI s —__ AQIKLAMA
= v ::mgmmw N O RM@ w m m& mmy W‘I'IIT Al - YOKSELTILMIS DOSEME NOZULU

NORM® i E s R Tt S os e S s e
TEKNIK i« aomen = teeesE TEKNIK Bgegiagg: s mzasmuo s

) -~ (o) CETn 5

[¢}
4- Goz konsantrasyonu % 7,9 olarak - R— —

alinmigtir.
9.2 FM-200 Gazl Yangin Séndurme Sis-
temi Hidrolik Analiz Raporu,

9.3 FM-200 Gazl Yangin Séndurme Sis-
temi izometrik Cizimleri,

9.4 FM-200 Gazl Yangin Séndurme Sis-
temi Plan Cizimleri.

10. Mahal sizdirmazlik testi nedir?
Gazl sdndurme sistemi yapilan tUm mao-
hallerde standartlara uygun sizdirmazlik
testleri yapilarak, mahal icinde gaz bo-
saldiktan sonra gazin kalma suresinin en
az 10 dk. oldugu teyit edilmelidir.

Aksi takdirde yeniden tutusma olasiligin-
dan dolayr sistem performans goster-
meyebilir.

Mahal sizdirmazlik testi sistemin dngoru-
len sekilde calisip calismayacagini be-
lirler.

Summary - iT ODASI

El."f ) licensed to: Norm Teknik Malzeme

FanTestic Integrity eI 87:2% Ticaret Insaat

Test date: 2015-07-29 By: ilhan yagci Certification: 1

Location: GAYRETTEPE Building: ALAN GAYRIMENKUL

NORM TEKNIK yag com.tr
d prior to discharge | Extinguishing agent details

Net protected volume, V [m?] 76,4 Agent FM200 (ISO) [HFC-227ea]

Max flooded height, H, [m] 2,35 Quantity [%)] 8,5

Required protected height, H, [m] 231 Type Halocarbon

Design temp, T [C] 20,0 Discharge time, [s] 10

Enclosure pressure limit, [Pa] 500 Mixing during hold time Yes

Specified Hold Time, [min] 10 Initial concentration, ¢ 8,5%

Elevation, [m] 100 Design concentration, ¢ 8,5%
Minimum concentration, Cuy, 7,225%

Minimum design humidity 30% Bias during Hold, Py, [Pa] 1

design humidity 60%

Test equipment Hold time results

Fan make/model Retrotec 3000SR

Fan serial # PH002212 Leakage exponent, n 0,5

Fan date 09/12/2019 Leakage ky [m3/h/Pa"] 48,20

Gauge make/model DM32 Total Leakage Area, [cm?] 170

Gauge serial # 401591

Gauge calib date 09/12/2019 Predicted Hold Time, t [min] 13,8

Hold Time compliance based on Annex E of EN15004 (2008 Edition)
Calculations predict that the agent
the minimum concentration of 7,225% in 13,8 minutes. The enclosure PASSES this acceptance procedure
because this hold time is greater than the specified minimum of 10 minutes.

et

Results were
He.

d based on a

Protected height was entered by user instead of using the Standard specified 90% of flooded height.

Peak Pressure compliance using FSSA equations
Cal predict a positive peak p of 359 Pa. This pressure is less than the specified
maximum enclosure pressure limit of 500 Pa, therefore the enclosure PASSES this part of the procedure

Cals predicta nnegative peak p of 819 Pa. This pressure is greater than the specified
maximum enclosure pressure limit of 500 Pa, therefore the enclosure FAILS this part of the procedure.

This will require | PRV area of 144 cm? that opens under negative pressure to maintain the
enclosure’s structural integrity and pass the peak p p dure in the ive di N

g3l

will fall from the initial concentration of 8,5% to

p d height rather than the Standard specified calculated
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3000 Ib. Dévme Celik Fittings

Sch40 Celik Cekme Boru

11. FM-200 sistemlerinde ne tir
boru ve fittings kullaniimalidir?

FM-200 gazl yangin sdndirme sistemin-
de ASTM A53 Gr. B dikissiz celik cekme
Schd0 Gelik Gekme Fiffings Sch40 boru kullanimalidr. 2* ve attindaki

. | YANGIN ve GUVENLIK SAYI 180

N

borular 3000 Ib. dévme ¢elik digli fittin-
gslerle, 212" ve Uzerindeki borular Sch40
celik cekme kaynaki fittingslerle birlestiril-
melidir. Sistemin ¢alisma bOSInCI. ve gu-
venlik seviyesi bunu zorunlu kilar.



