Dokiimantasyon No: NTB.19

FM-200 GAZLI YANGIN SONDURME SISTEMI
SECiMi, TASARIMI VE UYGULAMASINDA
DIKKATE ALINMASI GEREKEN HUSUSLAR

1. Nerelerde FM-200 gazh yangin sondiirme sistemi kullanmaliyim?

FM-200 gazh yangin sondirme sistemi elektronik medyanin ve insanin bulundugu mahallerde TS EN 15004
standardina bagh olarak dizayn edildiginde toksit, boducu ve korozif etki gdstermeyen kimyasal bir sdndiiriicl
malzemedir. Bu nedenle bilgi islem merkezlerinde, veri merkezlerinde, IT odalarinda, AG ve OG elektrik odalarinda,
pano odalarinda, miize, arsiv odalarinda, radar istasyonlarinda, haberlesme merkezlerinde, scada kontrol odalari ve
benzeri mahallerde kisaca 7/24 esasina goére calismasi ve/veya korunmasi gereken mahallerde FM-200 gazli yangin
sdndirme sistemi kullanilir.

2. FM-200 gazh yangin sondiirme sistemi dizayni hangi standarda goére yapilmalidir?

FM-200 gazli yangin sondirme sistemi tasarim ve dizayni yasal ve zorunlu olan TS EN 15004 (Nisan 2009)
standardina gdre yapilmalidir.

<::> 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 IiGiIN 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 (2008) standardi, EN 15004-5 (2008) standard: lle birebir aym olup, Avrupa
Standardizasyon Komitesi'nin (CEN, rue de S t 36 B-1050 Br Is) izniyle b A

Avrupa hangl bir kil ve herhangl bir yolla tim kullamm haklan Avrupa
Standardizasyon Komitesi (CEN) ve iiye (i aittir. TSE k liyla CEN'den yazili izin alinmaksizin
godgaltilamaz.

TURK STANDARDLARI ENSTITUSU
Necatibey Caddesi No.112 Bakanliklar/ANKARA

Sayfal/10



Dokiimantasyon No: NTB.19

3. FM-200 tasariminda sicakhik bir faktor miidiir?

Mahal sicakligina gore spesifik gaz hacmi degisken oldudu icin hesaplamalarda muhakkak mahal sicakligi belirtiimeli
ve dikkate alinmalidir.

EN 15004-5:2008 (E)

Table 3 — HFC 227ea total flooding quantity

Temperature Specific HFC 227ea mass requirements per unit volume of protected space, m/F (kgm?)
T vapour This information refers only to the product HFC-227ea, and does not represent any other products
volume containing 1.1.1,2.3,3,3-heptaflucropropane as a component.
2 Design concentration (by volume)
© g 6% | 7% | &% % | 10% | 1% | 12% | 13% | 4% | 15%
=10 0.1215 0.5254 06196 0.7158 0.8142 | 09147 10174 11225 1.2301 1.3401 1.4527
-5 0,1241 05142 06064 0,7005 07967 | 08951 09957 1,0085 1,2038 13114 14218
0 0,1268 05034 | 05936 | 06858 | 07800 | 08763 | 09748 | 10755 | 1.1785 | 1.2839 | 1.3918
5 01294 04932 | 05816 | 06719 | 07642 | 08586 | 09550 | 1.0537 | 11546 | 1.2579 | 1,3636
10 0,1320 04834 | 05700 | 06585 | 07490 | 08414 | 05360 | 10327 | 1.1316 | 1.2328 | 1.3364
15 0,1347 04740 | 05589 | 06457 | 07344 | 08251 | 09178 | 1.0126 | 1,1096 | 1.2089 | 1.3105
20 01373 0.4650 05483 06335 | 07205 | 08094 | 0.9004 09934 1.0886 1,1859 1.2856
25 0,13%9 04564 | 05382 | 06217 | 07071 | 07944 | 08837 | 05750 | 10684 | 1,1640 | 1.2618
30 0,1425 04481 | 05284 | 06104 | 06943 | 07800 | 0.8676 | 09573 | 1.0490 | 1.1428 | 12388
35 0,1450 0.4401 | 05190 | 0599 | 06819 | 07661 | 0.8522 | 09402 | 10303 | 1.1224 | 1.2168
40 0.1476 0.4324 | 05099 | 05891 | 06701 | 0.7528 | 0.8374 | 05239 | 1.0124 | 1.1029 | 1.1956
45 0.1502 0.4250 05012 05720 | 06585 | 07399 0.8230 | 0,9080 | 0.9950 1.0840 11751
50 0.1527 0.4180 | 04929 | 05694 | 06476 | 07276 | 0.8093 | 08929 | 0.9784 | 1.0660 | 1.1555
55 0.1553 04111 0.4847 0,5600 06369 | 07156 } 07360 08782 | 09623 1.0484 1,1385
60 0.1578 0.4045 | 04770 | 05510 | 06267 | 07041 | 07832 | 08841 | 09469 | 10316 | 1,183
65 0.1604 0.3980 04594 05423 06167 | 06929 | 07707 08504 | 09318 1.01582 1.1005
70 0,1629 03919 | 04621 | 05338 | 06072 | 06821 | 07588 | 0.8371 | 09173 | 0.99%4 | 1.0834
75 0.1654 0.3859 0.4550 0.5257 05979 | 06717 | 0.7471 08243 | 09033 | 09841 1.0668
80 0,1679 0,3801 04482 | 05178 | 05820 | 05617 | 07360 | 08120 | 08898 | 09694 | 1,0509
85 0.1704 03745 | 04416 | 05102 | 05803 | 06519 | 07251 | 08000 | 0.8767 | 0.9551 | 1.0354
S0 0.1730 0.3690 0.4351 0,5027 05717 | 06423 | 07145 07883 | 08638 | 0411 1.0202
95 0,1755 03638 | 04290 | 04956 | 05636 | 06332 | 0.7044 | 07771 | 08516 | 09277 | 1.0057
100 0,1780 03587 04229 0.4886 05557 | 06243 | 05245 | 07862 | 08396 | 09147 | 09916
mlV is the agent mass requirements (kilogram per cubic metre); i.e. mass, m, in kilograms of agent required per cubic metre of protected
volume 7" to produce the indicated concentration at the temperature specified.
Vs the net volume of hazard (in cubic metre); i.e. the enclosed volume minus the fixed structures impervious to extinguishant.
| \V
"=\100-¢)5
T s the 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 formula:
S=k + kT
where kq = 0,1269; ko = 0,000513.
¢ is the concentration (in percent); i.e. the volumetric concentration of HFC 227ea in air at the temperature indicated, and a pressure of
1,013 bar absolute.
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4. FM-200 sistemleri 25 ve 42 bar haricinde basinglarda iiretilebilir mi?

Hayir, TS EN 15004 ‘e gore lretim 25 ve 42 bar ile sinilandirnimis ve tanimlanmistir. Bu basing siniflari disinda
tanimlanmis bir Gretim standardi mevcut degildir.

5. FM-200 hesaplamalarinda gazin bosalmasi igin gerekli kritik siire nedir?

Bu siire 10 sn. ‘dir. Tim sondiiriici akiskan 10 sn. iginde ilgili mahale bosalmalidir. Bir hidrolik hesap programi ile
dogrulanmalidir. Bu deder ancak dizayn sorumlusunun kabuli ile artirilabilir.

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

Equivalent altitude Correction factor
m

-1 000 1,130
0 1,000

1 000 0,885
1500 0,830
2000 0,785
2500 0,735
3000 0,690
3500 0,650
4 000 0,610
4 500 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) at the 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;

c) 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 extinguishant discharge shall be completed as guickly 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.
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6. FM-200 gazh yangin sondiirme sisteminde dikisli silindir kullanilabilir mi?

Sistem ister 25 ister 42 bar olsun cgelik gekme silindir kullaniimali ve bu silindirlerin test basinci 250 bar olmalidir.
Dikigli silindirlerde bu degerin yakalanmasi mimkiin degildir. Bu nedenle dikisli (kaynakl) silindir kullanilamaz.
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7. Minimum design konsantrasyonu ne olmahlidir?

Gaz miktarini mahal sicakligina bagh belirleyecek olan minimum dizayn konsantrasyon degeri;
Class B igin %9, Class A Surface igin %7,9, Higher Hazard Class A igin %8,5 alinmalidir.
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 4.9
PMMA 6.1 7.9
PP 6,1
ABS 6.1
Higher Hazard Class A n 8,5

The extinguishment values for the Class B and the Surface Class A fuels are determined by testing in accordance with
EN 15004-1:2008, Annexes B and C.

The minimum design concentration for the Class B fuel is the higher value of the heptane cup burner or room test
heptane extinguishment concentration multiplied by 1,3.

The minimum design concentration for Surface Class A fuel is the highest value of the wood crib, PMMA, PP or AES
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.

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

8. Mahalde asma tavan ve yiikseltilmis déseme var ise ne yapiimahdir?

Asma tavan ve yikseltiimis déseme hacimleri hesapta dikkate alinmali, asma tavan ve ylikseltiimis dosemeye ayrica
nozul ilave edilmeli ve bu bélgelere capraz zon prensibine bagll yangin dedektorleri yerlestirilmelidir.

9. FM-200 gazh yangin sondiirme sistemi tekliflerinde neye dikkat etmeliyim?
FM-200 gazl yangin séndiirme sistemi teklifi ile birlikte asagidaki dokiimanlari aldiginizdan emin olun;

9.1 Gazh Séndirme Sistem Tasarimi Mahal Bilgileri,

Ornek: Mahal Bilgi Formu

GAZLI SONDURME SISTEMIi SISTEM TASARIMI MAHAL BIiLGILERi

iSIN ADI : ALAN MENKUL

GAZ TOPLAM | .
v.0. | opba | A.T. [ToPLAM |TOPLAM| .. NOZUL M |rip kaPASiTESI
No ODA ADI ALAN | viiks. | viks. | Yiks. | Yiks. | Hacim | MIKTARI | o yygy| DEDEKTOR (i)
(kg) SAYISI
1 |IT opast 31,05 o0,11] 235 o000 246 7638 51 2 4 67
NOTLAR:

1- Teklifimiz hazirlanirken, yukaridaki tabloda yer alan mahal bilgileri esas alinmistir.

2- Mahal sicakhdi 20°C olarak kabul edilmistir.

3- Tablolarda yer alan mahal bilgileri, tarafimiza iletilen proje yada kesif listelerindeki bilgilere dayanmaktadir.
Mahal bilgilerinde olusabilecek degisiklikler, teklifimize aynen yansitilarak, teklifimiz revize edilecektir.

4- Gaz konsantrasyonu % 7,9 olarak alinmistir.
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9.2 FM-200 Gazlh Yangin S6ndirme Sistemi Hidrolik Analiz Raporu,

Ornek: Hidrolik Analiz Raporu Kapak Sayfasi

FIRE PROTECTION SYSTEM

Pressure Loss Report
DuPont™ FM200®

Reference: ALAN GAYRIMENKLIL
Data: 28/05/2015
Alitude: Oom

PROTECTED ENCLOSLIRES : IT ROOM

0DA 1T 730 7.80 20.0 45.6 7.82
2  YUKSELTILMIS 8.4 7.80 200 5.2 7.92
DOSEME

Extinguishing Agent: DuPont™ FM2008

Discharge Time: 10.0s

Pipe Type: SCH 40

Conection Type: THREADED (3/8" to 2 1,/2" threaded, Bigger than 3°
welded.]

Cuantity of Cylinders: 1

Capacity of Cylinders: B7.01

System Pressure: 42 bar

Required Amount of Gas 50.9 kg

Actual Amount of Gas 51.0kg

Filling density of the Cylinders: 7§1.2 kg/m?®

Pipework Volume 271

Amount of Gas in Pipework 1'0‘7 9 |
Designed according to UNE EN 15004:2008-2009

Meutre Joan Corrsles 107-109
08950 Esplugues
[Barcelona) SPAR
tal.: +34 83
fax: +34 93
Ipg@ipg es v

INTELLECTUAL PROFPEATY LPG Técnicas en Extincién de Incendios, S.L.C 2000
ALL RIGHTS RESEFVED

& @2 OO G B
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9.3 FM-200 Gazli Yangin Séndiirme Sistemi Izometrik Cizimleri,

Ornek: Izometrik Cizim
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9.4 FM-200 Gazli Yangin Séndlrme Sistemi Plan Cizimleri.

Ornek: Plan Cizimi

OLCEK:1/50
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10. Mahal sizdirmazhk testi nedir?

Gazl séndiirme sistemi yapilan tim mabhallerde standartlara uygun sizdirmazlik testleri yapilarak, mahal icinde gaz
bosaldiktan sonra gazin kalma siresinin en az 10 dk. oldudu teyit edilmelidir. Aksi takdirde yeniden tutusma
olasiidindan dolay! sistem performans gostermeyebilir. Mahal sizdirmazlik testi sistemin 6ngoriilen sekilde calisip
calismayacadini belirler.

Ornek: Mahal Sizdirmaziik Kapak Sayfasi

Summary - IT ODASI

ec/ P licensed to: Norm Teknik Malzeme

FanTestic Integrity e Ticaret Insaat

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

Location: GAYRETTEPE Building: ALAN GAYRIMENKUL

Witness: NORM TEKNIK iyagci@normteknik.com.tr

Enclosure conditions prior to discharge Extinguishing agent details

Net protected volume, V [m?] 76,4 Agent FM200 (1SO) [HFC-227ea)

Max flooded height, Ho [m] 2,35 Quantity [%) 85

Required protected height, H, [m)] 2,1 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, Cu 7,225%

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

Maximum design humidity 60%

Test equipment Hold time results

Fan make/model Retrotec 3000SR

Fan serial # PHO02212 Leakage exponent, n 0,5

Fan calibration date 09/12/2019 Leakage constant, k, [m*/h/Pa"] 48,20

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

Gauge serial # 401591

Gauge calibration 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 extinguishing agent concentration will fall from the initial concentration of 8,5% to
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.

Results were calculated based on a user-entered protected height rather than the Standard specified calculated
He.

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

Peak Pressure compliance using FSSA equations
Calculations predict a maximum positive peak pressure 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

Calculations predict a maximum negative peak pressure 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 enclosure will require additional PRV area of 144 cm? that opens under negative pressure to maintain the
enclosure’s structural integrity and pass the peak pressure procedure in the negative direction.
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11. FM-200 sistemlerinde ne tiir boru ve fittings kullaniilmahdir?

FM-200 gazl yangin séndirme sisteminde ASTM A53 Gr. B dikissiz gelik gekme Sch40 boru kullaniimaldir. 2" ve
altindaki borular 3000 Ib. dévme celik digli fittingslerle, 212" ve (izerindeki borular Sch40 celik cekme kaynakli
fittingslerle birlestiriimelidir. Sistemin calisma basinci ve glivenlik seviyesi bunu zorunlu kilar.

Sch40 Celik Cekme Fittins

Sch40 Celik Cekme Boru

ismail TURANLI
Makine Miihendisi
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