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ENDUSTRIYEL TESIS

* TANIM

— MADDE 14- (1) Endustriyel yapilar; her cesit Grinin
yapildigi fabrika ve isleme, montaj, karistirma, temizleme,
yikama, paketleme, depolama, dagitim ve onarim gibi
islemlere mahsus bina ve yapilardir. Her tirli fabrika,
bickihaneler, camasirhaneler, tekstil Gretim tesisleri, ener;ji
Uretim tesisleri, gida isleme tesisleri, dolum ve bosaltim
tesisleri, kuru temizleme tesisleri, maden isleme tesisleri,
rafineriler ve benzeri yerler bu sinifa girer.



ENDUSTRIYEL TESIS

 BOLUMLER
— IMALAT ALANLARI
— DEPOLAR
— IDARI BINA — OFISLER
— YARDIMCI TESISLER



SONDURME SISTEMLER]

SPRINKLER SISTEMLERI

YANGIN DOLABI SISTEMI

CEVRE HIDRANT SISTEMI

KOPUKLU SONDURME SISTEMLERI

GAZLI SONDURME SISTEMLERI

KKT SONDURME SISTEMLERI

MUTFAK DAVLUMBAZ SONDURME SISTEMLERI
PORTATIF YANGIN SONDURUCULER



YANGIN DOLARPLARI

* Binaiclerinde 1" kaucuk hortum
* Profesyonel kullanimda 2" yassi hortum



YANGIN DOLAPLARI

* Yerlesim
e Sprinkler yoksa 30m
e Sprinkler varsa 45m
* Cikislara yakin ve kacis yollarinin tGzerinde
e Sprinkler hatlarindan beslenebilir
* Sadece dolap varsa yangin pompasi sart degil



YANGIN DOLARPLARI

e Tasarim

* En distk basing 4 bar
e Sprinklerle birlikte:

Ek-8/C Yangin Dolaplar: ve Hidrant Sistemi Icin Ilave Edilecek Su Ihtiyaclar:

[lave edilecek

[lave edilecek

Bina Tehlike Sumfi Yangin Dolabi Debisi Hidrant Debisi (Sdﬁf)
(litre/dak) (litre/dak) .
Diistik tehlike 100 400 30
Orta Tehlike-1-2 100 400 60
Orta Tehlike-3-4 100 1000 60
Yiiksek Tehlike 200 1500 90




YANGIN DOLARPLARI

* Tasarim
e Sadece dolap
e 2dolap—12 m3h
12 ton su deposu



YANGIN DOLARPLARI

* Tasarim
* Dolap + hidrant

 Es zamanli calisma durumu
* Hidrant icin 1.900 I/dk
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YANGIN HIDRANTLARI

* Yerlesim
 50-150 m aralikla
* Binaya mesafe 5-15m
* Yer Ustl veya yeralti
e Hatlar yeralti veya yer Ustu
* Hat capi ring yoksa en az DN150
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YANGIN HIDRANTLARI

* Tasarim
e 1.900 I/dk
e 7bar
e Hatlar yeralti veya yer tstu
* Hat capi ring yoksa en az DN150
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YANGIN RIDRANTLARI

e Tasarim

e Sprinkler varsa

Ek-8/C Yangin Dolaplar: ve Hidrant Sistemi Icin Ilave Edilecek Su Ihtiyaclar:

[lave edilecek

[lave edilecek

Bina Tehlike Sumfi Yangin Dolabi Debisi Hidrant Debisi (Sdi;f)
(litre/dak) (litre/dak)

Diistik tehlike 100 400 30
Orta Tehlike-1-2 100 400 60
Orta Tehlike-3-4 100 1000 60
Yiiksek Tehlike 200 1500 90
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SPRINKLER SISTEMLERI

 H>30.5m
* Tehlikeli madde varsa >1.000 m?

e Kacis mesafesi

 Kompartiman alani
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SPRINKLER SISTEMLERI

Yonetmelik Ek 5/B tablosu

Kullamm Smufi Tek yon Iki yon
en ¢ok uzaklik (m) en ¢ok uzaklik (m)
Yagmurlama | Yagmurlama | Yagmurlama |
Yagmurlama Sistemli Sistemi vok Sistemli
Sistemi yok
Yiiksek Tehlikeli Yerler 10 20 20 35
Erndustrl( 1.;\11151911 15 25 30 60
Yapilar
Yurtlar, Yatakhaneler 15 30 45 75
Magazalar. Diikkanlar.
< 5 05 15
Marketler - - i i
Biiro Binalar 15 30 45 75
Otoparklar ve Depolar 15 25 45 60
Okul ve Egitim Yapilan 15 30 45 75
T9p1a1u113 Amacl 15 25 45 60
Binalar
Hastaneler. Huzurevleri 15 25 30 45
Oteller, Pansiyonlar 15 20 30 45
Apartmanlar 15 30 30 75
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SPRINKLER SISTEMLERI

Yonetmelik Ek 4 tablosu

Bina kullanim simuflar En fazla kompartiman alam (m”)

1 Konutlar SIIISIZ

2 Konaklama 2000 @

3 Kurumsal Binalar Saglik hizmeti amagli binalar 1500 ¥
Egitim tesisleri 6000 @

4 Biiro Binalar 2000

5 Ticaret Amach Binalar 2000 @
Yeme icme

6 Toplanma Amach Eglence 4000 ¥

Binalar Miizeler ve sergi yerleri

Diger toplanma amach binalar 6000 @

7 Endiistriyel Yapilar Orta Tehlike-3 ve iistii (Bkz. 6000 @
Ek-1)
Orta Tehlike-1 ve Orta A
Tehlike-2 (Bkz. Ek-1) .

8 a) Depolar Orta Tehlike-3 ve iistii (Bkz. 1000 @
Ek-1)
Orta Tehlike-1 ve Orta 3)
Tehlike-2 (Bkz. Ek-1) S

b) Kapal1 Otoparklar Smurlama yok

Not :

@ Binalarda uygun yangimn kontrol sistemleri (otomatik algilama, yagmurlama sistemi, duman tahliye
sistenm ve benzeri) yapilnus ise kompartiman alam 2 katma ¢ikarilabilir.

@ Binalarda uygun yangin kontrol sistemleri (otomatik algilama, yagmurlama sistemi, duman tahliye
sistemi ve benzer1) yapilnus 1se kompartiman alam smirsizdir.

® Bina tek kath ise smirlama yoktur. Binalarda uygun yangm kontrol sistemleri (otomatik algilama,
yagmurlama sistemi, duman tahliye sistemi ve benzeri) yapilmus 1se kompartiman alani sirsizdir.

) Sebze ve meyve haller1, balik halleri, et borsalar1, metal yedek parca bulunan yerler ile benzeri yerler
harig.
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IMIALAT ALANLARI

* Sprinkler sistemi tasarimi — Ek 8/B Tablosu

Ek-8/B Yagmurlama Sisteminde Tasarim Yogunluklar:

Tehlike sinifi Tasarim yogunlugu Koruma alani (m”)
mm/dalk Islak veya on etkili Kuru veya degisken
Diisiik Tehlike ) 84 Orta Tehlike-1 kullanilir
Orta Tehlike-1 5.0 72 90
Orta Tehlike-2 5,0 144 180
Orta Tehlike-3 5,0 216 270
Orta Tehlike-4 5.0 360 Yiiksek Tehlike-1 kullaniir
Yiiksek Tehlike-1 v il 260 325
Yiiksek Tehlike-2 10,0 260 325
Yiiksek Tehlike-3 12,5 260 325
Yiiksek Tehlike-4 Yogun su

NOT: Depolama alanlar: ve farkh ézellikteki kullamm alanlart i¢in TS EN 12845 esas alimr.
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TEFALIKE SINIFLANDIRMASI

Cizelge A2 - Olagan tehlikeli mekan durunilan

Olagan tehlike gurubu
Bk OH1 o2 oH3 Ond
-Cam ve seramik Cam fabrkalan
-Kimyasallar -Cimento igleri -Fotodraf filmi -Boya isler
fabrikalan -Sabun fabrikalan
Fotodraf laboratuarian
Su bazh boyamasi olan
boya uygulama dikkanlan
-Muhendisiik -Levha metal Metal caligmalan | -Elekironik fabrikalan
Oretim fabrikatan -Radyo cihaz fabrikalan
-Camagir yikama makinasi
fabrikalan
-Araba atdlyelen
-Yiyecek ve -Mezbahalar, et -Hayvan yemi fabrikalan -Damitiimig alkol
igecekler fabrikalan -Misir gevredi imal eden imalathaneler
-Firinlar makinalann bulundudgu
-Biskivi mekaniar
fabrikalan -Kurutulmus sebze
-Bira fabrikasi imalathaneler
-Cikolata fabrikasi | -Corba fabrikalan
-Mandiralar -Seker fabrikalan
-Sekerieme
fabrikalan
-Muteferrik -Hastaneler -Laboratuvariar -Yayin stidyolan (kigok) -Sinema ve
-Chedler (fizikael) -Tren istasyonlan tiyatrolar
-Kiitiiphaneler -Camagirhaneler | - Kumanda {teknik) odalan | konser salonlar
{(kitap depolan -Ctoparklar - Ciftlik binasi -Tutin fabrikakar
harig) -Mizeler - Film ve TV
-Restoranlar iretim stiidyosu
-Okullar, Madde
6.2.1'e bk=z.
-Borolar, Madde
6.2.1'e bkz.
Kagit Kitap ciltieme fabrikalan -Ahk kagit isleme
-Mukavva karton fabrikalan tesislen

“Kagit fabrkalan
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TERLIKE SINIFLANDIRIMASI

Mekan

Olagan tehlike gunubu

kullananlar harig) fabrikalan

OH1 OH2 OH3 OH4
Diakkantar ve Veri igleme Depolar Sergi salonian (a)
ofizler (bilgisayar Aligveriz merkezler
odasi, manyetik
bant deposu
harig)
birolan Madde
6.2.1'e bkz.
Tekstil ve Deeri egya Hal fabrikalan (kauguk ve kopik | Pamuk igleme
giyecekler fabrikalan plastikler harig) makinalannin cldugu
Kumas ve giyim egyas bina
fabrikalan Keten hazirlama
Fiber, kereste fabrikalan alanlan
Ayakkahi fabrikalan [plagtikler | Kenevir hazilama
ve Kauguk harig) alanlan
Orgi fabrikalan
Keten fabrikalan
Yatak fabrikalan (kdpik
plastiklen kullananlar harig)
Diikis fabrikalan
Ciokuma aletierinin oldudu
binalar
Yin ve ip bikme makinalanmn
oldudu hinalar
Kereste ve Agag isleme fabrikatan Testers makinalannin
ahgap Mobilya fabrikalan oldudu bina
{kopik plastikien kullanantar Kontrplak fabrikalan
harig)
Maobilya sergileme dikkanlan
Didzeme (koplk plastikier

Mot- OH1 veya OH2 mekanlannda difer benzer yangin yiki alanian veya boyanin oldugu durumda bu alankar
OH3 gibi disindlmelidir.

{a) Az aciklik dikkate alinmalidir.
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TERLIKE SINIFLANDIRMASI

Cizelge A.3 - Yiksek tehlike yaratabilecek islemlerin yapildigi mekanlar

HHP1 HHP2 HHP3 HHP4
Ddgeme kumas ve yer | Cakmak imalathaneleri Seliloz nitrat Yangin sondiricd
mugambasi imalathansleri imalathansleri
imalathaneleri
Regine, karbon karesi | Katran damitma igleminin Arabalar ve
ve neft yadi yapildigis mekaniar kamyoniar igin
imatathaneler kaucuk lastikier

Kauguk yerine gegen

malzeme imalathaneter

Ambalaj talag
imalathaneleri

Kibrit imalatgian

Solvent de bova
uygulama dukkanlari

Buzdolaky fabrikalan
Bask igleri

PPIPE/PS veya
OH3'den bagka benzer

yanma dzellikleri icin
kabio fabrikalan

Chobiisier icin depo, yiksiz
kamyonlar ve tren vagonu

Mumiuk mum ve parafin
imalatgilan

Kadgit makinasinin bulundugu
mekankar

Kauguk ve plastik kopik dahil
hal fabrikalan

Testere mekanlan
Elyaf levha imalah (1)

Boya, renk ve vemik imalat

Malzeme faktonl M3
olan imalat (Cizelge
B.1e bkz.), plasiik
kopik, kauguk
kopik ve kauguk
kGplk Orinler
imalat (M4 harig
Cizelge B.1'e bkz ).
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TERLIKE SINIFLANDIRMASI

PPPEPS veya
OH3Y'den bagka benzer
yanma ozellikien icin
enjeksiyon kaliplama
(plastikier)

PPIPEPS veya
OH3'den bagka benzer
yanma ozellikien icin
plastik fabrikalan ve
plastik Griinler {plastik
kGpuk harig)

Kauguk Onin fabrikalan

Sentetik fiber fabrikalan
(aknlik hang)

Halat fabrikalan

Uzamayan plastikler
dahii hal fabrikalan

Plastik ve kauguk dahil
ayakkal fabrikalan

Mot 1 — liave nesne korumas gerskli olabilir.
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IMIALAT ALANINDA DEPOLANMIA

* TSEN 12845 - Madde 6.2.2

— Asagidaki kurallar saglanmak sartiyla malzemeler, ST1, ST2 ve
ST3 olarak siniflandirilan mekanlarda depolanabilir:
e a) Odanin tamaminin korumasi en az ST3’e gore tasarlanmalidir,
* b) Cizelge 1’ de verilen azami depolama yikseklikleri asilmamalidir,

* ) Etrafinda 2,4 m’den az olmayan araliklarin oldugu her bir blok icin,
azami depolama alanlari 50 m?

— olmaldir.
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IMALAT ALANINDA DEPOLANMIA

Cizelge 1-ST1, ST2 ve ST3 sinifart icin azami depolama yuksekliklen

Azami depolama yksekligi (Not 1)
Depolama (m)
kategoris Miistaki veya blok hlinde depolama Bitin dider durumlar
(DS1- Madde 6.3.2) (D52 - D56 Madde 6.3.2)

Kategori | 40 39
Kategori 30 26
Kategor [l 21 I
Kategori [V 12 12
Not 1 - Bu deqerleri asan depolama yiksekleri icin Madde 6.2.3.1 ve Madde 7.2ye bakimalidr
Not 2 - Biltlin bu durumlarda yangina Kars! koruma islemi, ST3 sinifina gére tasarimlanmalidir.




DEPOLAR

e TSEN 12845 - Madde 6.2.3.2

— Yuksek tehlikeli, depolama - YTD dort alt
kategoriye ayrilir:
* YTD1, Yiksek Tehlikeli Depolama Kategorisi |;
* YTD2, Yiksek Tehlikeli Depolama Kategorisi Il;
* YTD3, Yiksek Tehlikeli Depolama Kategorisi lll;
* YTDA4, Yiksek Tehlikeli Depolama Kategorisi 1V;

— Not - Ornekler Ek B ve Ek C’de verilmistir.



TS EN 12845-DEPOLAMA SINIFLARI

Bu bir ozel
tehlikemidir?

Evet

Hayir

Plastik veya
kaucuk ihtiva
ediyor mu?

Evet

Belirlenmig
kriterieri kullan

Hayir

Alfabetik lizteye
basvur

Sinflandirma
metodunu kullan

$ekil 2 - Depolama simifini beliremede kullanilan akig semasi

Belirtilen
sinifi kullan

Ek G
Cizel tehlikeler

Ek B
Simiflandirma metodu

Ek C
Mamdllerin alfabetik listesi

Mot- Bu eklerin hig birinin tamamen uygulanamadigi ve genis dlgekii yangin deneyinden elde edilen verinin
mevcut oldudu yverlerde, tasanm kriterini clusturmak icin bu verilerin kullaniimas uyaqun olabilir.



TS EN 12845-DEPOLAMA SINIFLARI

e Ek G- Ozel Tehlikeler /
— Aerosoller 'Ei

— Askiyla depolanan giysiler s
NINY ,{
— Yanici ve parlayici sivilar B vl
NN I
— Bos palet 3 A
— Ahsap varillerde alkollt icecekler —~——————

— Orgii olmayan sentetik kumaslar i dz08m

LY
— Polipropilen ve polietilen ambalaj ———




TS EN 12845-DEPOLAMA SINIFLARI

* Ek B- Plastik iceren malzemeler

— Malzeme faktori

e Esyalar malzemelerin karisimindan olustugu zaman,
malzeme faktorinu belirlemek icin Sekil B.1
kullaniimalidir. Sekil B.1 kullanildigi zaman, depolanan
esyalar butlin paketlemeyi ve palet malzemesini
icerecek sekilde dikkate alinmasi gereklidir. Bu
degerlendirmeye gore kaucuk, plastik gibi ele
alinmalidur.




TS EN 12845-DEPOLAMA SINIFLARI

e Malzeme faktoru

— Asagidaki dort malzeme faktord, sinif tayini
isleminde kullaniimalidir:
* Malzeme faktéru 1
* Malzeme faktéru 2
* Malzeme faktérua 3
* Malzeme faktéru 4



TS EN 12845-DEPOLAMA SINIFLARI

 Malzeme faktorleri — Sekil B1

T

1 \
Aciklama -

1 Malzeme faktoro 1
2 Malzems fakidr 2
3 Malzeme faktGrd 3
4 Mzlzemes fakidnd 4

x Genlegen plastigin hacimce %' si
y Genlegen plastigin kitlece %' si

Sekil B.1 - Malzeme faktori



TS EN 12845-DEPOLAMA SINIFLARI

e Malzeme faktoru 1
— Ornek

* Ahsap paletler tGzerinde karton ambalajli veya ambalajsiz metal
kisimlar,

* Cuvallarda toz halindeki yiyecekler,

* Konserve yiyecekler,

e Sentetik olmayan kumas,

* Deri esyalar,

* Ahsap urunler;

» Karton / ahsap kutulardaki seramikler,

» Karton / ahsap ambalajdaki metal aletler,

* Iclerinde tutusmayan sivilar bulunan kartonlara konulmus plastik
veya cam siseler,

» Blyuk elektrikli aletler (az ambalajh).



TS EN 12845-DEPOLAMA SINIFLARI

e Malzeme faktoru 2
— Ornek

Plastik oturma yerleri olan ahsap veya metal mobilyalar,

Plastik kisimlari veya ambalaji olan elektrikli cihazlar,

Kartonlardaki veya makaralardaki elektrik kablolari,

Sentetik kumaslar.



TS EN 12845-DEPOLAMA SINIFLARI

e Malzeme faktoru 3
— Ornek

Elektrolitsiz araba akuleri,

Plastik evrak cantalari,

Kisisel bilgisayarlar,
* Genlesmeyen plastik bardak, catal ve bicak.



TS EN 12845-DEPOLAMA SINIFLARI

e Malzeme faktoru 4

— Ornek
e Kopuk yataklar,
* Genlesen polyester paket,
 Doseme kopugdu.



TS EN 12845-DEPOLAMA SINIFLARI

* Malzeme faktortine gére depolama siniflari

Cizelge B.1 - Depolama bi¢ciminin bir fonksiyonu olan siniflar

Depolama bicimi

Malzeme faktori

1 2 3 4
Yangina maruz kalan yanmayan Sinif 1, 11, 1 Sif 1, 11, Sinif 1, 11, I Sinif IV
icerikli plastik kaplar
Yangina maruz kalan plastik ylzey — Sinif [l Sinif 1l Sinif [l Sinif IV
Genlesmeyen
Yangina maruz kalan plastik ylizey — Sinif IV Sinif IV Sinif IV Sinif IV
Genlesen
Acik yap! Sinif i Sinif Sinif Il Sinif IV
Kati blok malzemeler Sinif | Sinif | Sinif Il Sinif IV
Taneli veya toz malzeme Sinif | Sinif ll Sinif Sinif IV
Ozel bicimi olmayan Sinif | Sinif ll Sinif Il Sinif IV

Not - Depolama biciminin aciklamasi icin Madde B.3.2 ila Madde B.3.8’e bakilir.




TS EN 12845-DEPOLAMA SINIFLARI

Ek C — Plastik icermeyen malzemeler

Product Category | Comments

Adhesives 1] With flammable solvents special protection required
Adhesives I Without solvent

Asphalt paper Il In horizontal rolls

Asphalt paper 1 In vertical rolls

Batteries, dry cell Il —_

Batteries, wet cell [l Empty plastic accumulators require special protection
Beer | —

Beer Il Containers in wooden crates

Books Il —

Candles 1| —

Canvas, tar-impregnated [l —

Carbon black I —




TS EN 12845-DERPOLAMA SINIFLARI

Cardboard (all types)

Stored flat

Cardboard (except corrugated)

Rolls stored horizontally

Cardboard (except corrugated)

Rolls stored vertically

Cardboard (corrugated)

Rolls stored horizontally

Cardboard (corrugated)

Rolls stored vertically

Cardboard cartons

Empty, heavyweight, made up boxes

Cardboard cartons

Empty, lightweight, made up boxes

Carpet tiles

Carpets, without plastic

Storing in racks requires in-rack sprinklers

Cartons, waxed, flats

Cartons, waxed, made-up

Cellulose

Baled, without nitrite and acetate

Cellulose pulp

Ceramics




TS EN 12845-DERPOLAMA SINIFLARI

Electrical appliances

Predominantly metal construction with <5 % by mass of
plastic

Electrical appliances

Others

Electrical cable or wire

Storage in racks requires in-rack sprinklers

Esparto

Loose or baled

Fertilizer, solid

might require special measures

Fibreboard

Firelighters (barbecue)

Flax Il Special measures, such as an increased area of operation,
might be necessary
Flour [l In sacks or paper bags

Foods, tinned

In cardboard boxes and trays

Foodstuffs

In sacks




TS EN 12845-DERPOLAMA SINIFLARI

Mattresses v With expanded plastic

Mattresses Il Other than expanded plastics

Meat Il Chilled or frozen

Metal goods I —

Milk powder Il In bags or sacks

Office material 1] —

Paints I Water based

Paper Il Sheets stored horizontally

Paper i Mass < 5 kg/100 m2, (e.g.tissue paper), rolls stored
horizontally

Paper v Mass < 5 kg/100 m2, (e.g. tissue paper), rolls stored
vertically

Paper i Mass = 5 kg/100 m2, (e.g. newspaper), rolls stored vertically

Paper . Mass = 5 kg/100 m2, (e.g. newspaper), rolls  stored

horizontally




TS EN 12845-DERPOLAMA SINIFLARI

Tobacco Il Leaf and finished goods

Tyres stored horizontally v Tyres stored horizontally are covered in Annex P

Vegetable fibres Il Special measures such as an increased area of operation
might be necessary

Wax (paraffin) v —

Wicker work 1l —

Wood — See timber

Wood, chipboard, plywood [l Stored flat, excluding ventilated stacks

Wood pulp Il Baled

Wood veneer sheets 1" —_
Wood wool v Baled
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TS EN 12845-DEPO KATEGORILERI

== |
.--""'Ff
I_'_._,..-'-'
f"f
f"”f
1 i
e _—
=
L
]
- -
I .
3 b 5
Agiklama
1 Mustakil depolama (DS31) 4 Palet st depolama (D5 3)
2 Paletli raf (DS 4) 2 Sert veya tahta raflar (DS 5 1 6)

3 Palet tsti depolama (DS 2)
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TS EN 12845-DERPO KATEGORILERI

 Depolama konfiglirasyonu
— DS1 : Mustakil veya blok halinde yigiimis,

— DS2 : Genisligi 2,4 m’den az olmayan aralarinda mesafe kalacak
sekilde tekli siralar halinde, paletlerin tUstine konularak yapilmis
depolama,

— DS3 : Coklu (ikili dahil) siralarda paletlerin tstiine konularak
depolama,

— DS4 : Paletli raf (kiris biciminde palet raflama),

— DS5 : 1 m veya daha az genislikte olan dolu veya yari dolu yuzeyli
raflar,

— DS6 : Genisligi 1 m’den fazla 6 m’den az olan dolu veya yari dolu
yuzeyli raflar.
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TS EN 12845 - DEPO SPRINKLER

o @)

SISTEMILERI

Cizelge 4 - Sadece cat veya tavan korumal ¥TD icin tasanm kriterleri

Misaade edilen azimtl ?epolama yiiksekligi = Calisma alani
Depolama (gt Eoepatba (1slak veya on etkili
SInifi {m) yoguniug sistemni (Not 2)
Sinit Sinif St Simif ITHTE MmN {m‘g}
I I 1 n
53 4.1 2.9 1.6 7.5
DS1 mustakil veya 6.5 5.0 3.5 2.0 10,0
bick halinde vidgihmis 7.6 59 4.1 2.3 12,5
6,7 4T 27 15,0
7.5 5,2 3.0 17.5 260
5.7 3.3 20,0
5.3 3.6 225
6.7 3.8 250
T2 41 275
4.4 30,0 300
4.7 3.4 22 1.6 7.5
5,7 4.2 2.6 2.0 10,0
DS2 tekli siralarda 6.8 5.0 3.2 2.3 12,5
palet tsta 5.6 a.r 27 15,0
5.0 4.1 3.0 17.5 260
DS4 paletli raflar
4.4 3.3 20,0
5.3 3.8 25,0
5,0 4.4 30,0 300
DS3 coklu (ikili 4.7 3.4 22 1.6 7.5
dahil) siralarda palet o, 7 42 2.6 2.0 10,0
st 5,0 3.2 23 12.5
27 15,0
DS5 ve DSG sert 3.0 17.5
veya tahta raflar
260
Mot 1 - Zeminden sprninkler saptiricilarina kadar olan disey mesafenin 1 m eksigi veya cizelgede
gosterilen en yilksek mesafeden hangisi daha azsa.
Mot 2 — Kuru ve dedisken sistemler, ozellikle yanicihd yiksek olan mamuller (daha yiksek
kategoriler) ve vyiksek depolama gibi yiksek tehlikeli depolamadan kacinilmalhidir . Buna karsin
kuru wveya dedisken bir sistemm monte etmek gerekiiginde, calisma alam % 25 oraninda
artinimahdir.
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Cizelge 5 - Raf sprinkleri cati veya tavan sprinklerleri icin tasanm knter

Raf korumanin en st seviyesi Ozerindeki
en fazla musa_;_a}fe iFEl.E“ depolama Calisma alani
Depolama ?UNSO? 1'9' Tasanm (1slak veya &n etki
sinifi ( (m) ) yogdunludu sistemi
Sinit Snit | Smi Sinit i) {T;tzf}
I Il 1 IV
3,5 35 22 1,6 7.5
DS54 paleth raflar 26 20 10,0
3,2 23 12,5
3,5 2.7 15,0 260
DS5 ve DSEB 3.5 3.5 22 1,6 7.5
sert veya tahta 26 20 10,0
raflar 32 23 125
27 15,0 260
Not 1 - Raf sprinkler gruplarinin en yiksek seviyesinden depolamanin en ist seviyesine kadar olan
mesafe.
Not 2 - Kuru ve dedisken sistemler, 6zellikle yaniciligi yiksek olan mamuller (daha yiiksek kategoriler) ve
yiksek depolama gibi yiksek tehlikeli depolamadan kacinilmahdir. Buna karsin kuru veya dedgisken
bir sistem monte etmek gerektiginde calisma alani % 25 oraninda artinimalidir.
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* Raf arasi sprinkler yerlesimi
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Sekil 13 — Raflardaki ara seviye sprinkler gruplarinin
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* Raf arasi sprinkler yerle§imi
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 CMSA Sprinkler (Control Mode Specific
Application)
— EKN

— Tuim depo uygulamalarinda kullantlir
— Aerosol, yanici sivi, capraz istifli lastik ve mum depolari

haric
&\\\\Nﬂ

Figure P.1 —Laced tyre storage
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e CMSA Sprinkler

Table N.8 — Design criteria for free standing storage (ST 1) of HHS 3 and HHS 4

Commodity Max Max K- Type Number | Pressure | Duration | Tempe-
Storage | ceiling | factor of in bar rature
height height Sprinklers
m m min
HHS 3 ek Wet 15 35 90 68 °C
Dry 25 35 120 141 °€
6,1 12,2
Wet 15 1,5 90 68 °C
240
Dry 25 35 120 141 °C
HHS3 160 Wet 20 35 120 68 °C
Dry 30 3,5 120 141 °C
7.6 9,1
Wet 15 1,5 90 68 °C
240
Dry 25 1,5 120 141°C
HHS3 6.1 9,1 1.1
excluding
expanded 6.1 10,7 1.7
plastic 6,1 122 2,1
76 9.1 1,1
280 Wet 15 90 68 °C
7.6 107 1.7
7.6 12,2 2.1
9,1 10,7 1
107 122 2,1
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 CMSA Sprinkler

Table N.10 — Design criteria for single-, double-, and multiple-row racks for palletized rack (ST4) for
HHS 3 and HHS 4

Commodity Max Max K- Type | Number of | Pressure | Duration | Tempe-
Storage | ceiling | factor Sprinklers rature
height | height

m m bar m
Wet 15 3.5 90 68 °C
160
Dry 25 35 120 141 °C
HHS3 6.1 7,6
Wet 15 15 90 68 °C
240
Dry 25 1.5 120 141 °C
6,1 9,1 1.1
6,1 10,7 1.7
6,1 12,2 2.1

HHS3 except | 7 5 9.1 1.1

exposed 280 Wet 15 90 68 °C

plastic 7,6 10,7 17
7,6 12,2 2.1
9,1 10,7 1,7
10,7 12,2 2,1
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* ESFR Sprinkler (Early Suppression Fast
Response)
— EKP

— Tum depo uygulamalarinda kullantlir
— Aerosol, yanici sivi, capraz istifli lastik ve mum depolari

haric _
&\\\\Nﬂ

Figure P.1 —Laced tyre storage
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* ESFR Sprinkler

Table P.1 — Guide to ESFR sprinkler use

Storage method

ST1 ST2/ST3 ST4 ST5
Commoeodity Table reference
Plastics
Unexpanded cartoned P.2 P.3 P3 P2
Unexpanded exposed P4 P.5 P.5 P.4
Expanded cartoned P6 P.7 P.7 P.6
Expanded exposed P.8 P.9 P9 P8
Rubber tyres P.14 P.14
Paper rolls stored on end:
Medium weight P.10 —_ — —
Tissue paper =i o
Heavy weight P12 — — ==
Heavy  weight plastic| P.13 — — —
coated
Commodities stored under
mezzanines P.15 P.16 P.16 —




* ESFR Sprinkler
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Table P.3 — Unexpanded plastic in cartons, ST2, ST3 or ST4 storage

Storage applications:
ST2/ST3 Post pallets
ST4 Palletized racking

Commodities:

Plastics: cartoned unexpanded

Maximum Maximum ceiling height
storage m
height g 10,7 12,2 13,7
m
Sprinkler minimum operating pressure
Bar
ESFR pendent sprinkler nominal k-factor 200
7,6 3:5 52 b2 6,2 + 1 level of in-rack
9.1 + 52 52 6,2 + 1 level of in-rack
10,7 T T 52 6,2 + 1 level of in-rack
12.2 § + i i 6,2 + 1 level of in-rack
ESFR pendent sprinkler nominal k-factor 240
76 24 3,6 3,6 4,3+ 1 level of in-rack
91 T 3,6 3,6 4 3 + 1 level of in-rack
10,7 1 T 3,6 4,3 + 1 level of in-rack
12,2 i i i 4 3 + 1 level of in-rack
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* |lave hortum debisi ihtiyaci

— Standartta veri yok

— BYKHY Tablo 8/C
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* |lave hortum debisi ihtiyaci

PO SPRINKLER

Ek-8/C Yangin Dolaplar1 ve Hidrant Sistemi I¢in Ilive Edilecek Su Ihtiyaclar

[lave edilecek

[lave edilecek

Bina Tehlike Smifi Yangin Dolab1 Debisi Hidrant Debisi (?.1];11-{6)
(litre/dak) (litre/dak)

Diistik tehlike 100 400 30
Orta Tehlike-1-2 100 400 60
Orta Tehlike-3-4 100 1000 60
Yiiksek Tehlike 200 1500 90




NFPA 13

Bolim 12- Depolarla ilgili genel sartlar
Bolim 13- Muhtelif depolar (h<3.7m)

Bolum 14- Sinif I-IV malzemelerin rafsiz (paletli, paletsiz,
kutularda istifli) depolanmasi

Bolim 15- Plastik ve kaucuk malzemelerin rafsiz (paletli,
paletsiz, kutularda istifli) depolanmasi

Bolim 16- Sinif I-IV malzemelerin rafli (rack) depolamasi

Bolim 17-Plastik ve kaucuk malzemelerin rafli (rack)
depolamasi

Bolim 18- Lastik depolari
Bolim 19- Rulo kagit depolari
Bolim 20- Depolar icin 6zel dizaynlar



e Sinif
e Sinif Il
o Sinif Il

NFERPA 13 = MIALZEMIE SINIFLARI

e Sinif IV

* Grup A plastikler
* Grup B plastikler
* Grup C plastikler




NFPA 112 = MALZEMIE SINIFLARIL
e Sinif |

— Yanici olmayan malzeme
— Direkt palet Uzerinde
— Tek kat kartonlanmis, paletli veya paletsiz

— Srinklenmis (kelepcelenmis)veya kagitla paketli,
paletli veya paletsiz



NFPA 112 = MALZEMIE SINIFLARIL
e Sinif I

— Yanici olmayan malzeme
— Ahsap sandiklarda veya kutularda

— Cok katmanli karton kutularda veya esdeger yanici
ambalajda



NFERPA 13 = MIALZEMIE SINIFLARI

o Sinif Il

— Ahsap, kagit, dogal fiberden yapilmis malzemeler
— Grup C plastikler

— Hacim veya agirlik olarak %5’e kadar Grup A ve
Grup B plastik iceren malzemeler

» Direkt palet Gzerinde
» Kartonlanmis, kutu veya sandiklarda
» Paletli veya paletsiz



NFERPA 13 = MIALZEMIE SINIFLARI

e Sinif IV

— Grup B plastikler
— Grup A plastikler (free flowing)

— Kendisi veya ambalajinda agirlik olarak %5 ila %15,
hacim olarak %5 ila %25 oraninda Grup A plastik
iceren malzemeler



NFERPA 13 = MIALZEMIE SINIFLARI

* Grup A Plastikler
— (1) ABS (acrylonitrile-butadiene-styrene copolymer)
— (2) Acetal (polyformaldehyde)
— (3) Acrylic (polymethyl methacrylate)
— (4) Butyl rubber
— (5) EPDM (ethylene-propylene rubber)
— (6) FRP (fiberglass-reinforced polyester)
— (7) Natural rubber (if expanded)
— (8) Nitrile-rubber (acrylonitrile-butadiene-rubber)
— (9) PET (thermoplastic polyester)
— (10) Polybutadiene



NFERPA 13 = MIALZEMIE SINIFLARI

* Grup A Plastikler
— (11) Polycarbonate
— (12) Polyester elastomer
— (13) Polyethylene
— (14) Polypropylene
— (15) Polystyrene
— (16) Polyurethane
— (17) PVC (polyvinyl chloride — highly plasticized, with plasticizer
— content greater than 20 percent) (rarely found)
— (18) SAN (styrene acrylonitrile)
— (19) SBR (styrene-butadiene rubber)



NFERPA 13 = MIALZEMIE SINIFLARI

Grup B Plastikler

— (1) Cellulosics (cellulose acetate, cellulose acetate
butyrate,ethyl cellulose)

— (2) Chloroprene rubber

— (3) Fluoroplastics (ECTFE—ethylene-chlorotrifluoro-
ethylene copolymer; ETFE — ethylene-
tetrafluoroethylenecopolymer; FEP — fluorinated
ethylene-propylene copolymer)

— (4) Natural rubber (not expanded)
— (5) Nylon (nylon 6, nylon 6/6)
— (6) Silicone rubber)



NFERPA 13 = MIALZEMIE SINIFLARI

* Grup C Plastikler

— (1) Fluoroplastics (PCTFE — polychlorotrifluoroethylene;
PTFE — polytetrafluoroethylene)

— (2) Melamine (melamine formaldehyde)
— (3) Phenolic

— (4) PVC (polyvinyl chloride — flexible — PVCs with
plasticizer content up to 20 percent)

— (5) PVDC (polyvinylidene chloride)
— (6) PVDF (polyvinylidene fluoride)
— (7) PVF (polyvinyl fluoride)

— (8) Urea (urea formaldehyde)



NPEA 13 — BOLUM 12-GENEL SARTLAR

e Aciklk (Clearence)

— Sprinkler deflektoru ile
depolanan urin arasindaki
mesafedir.

— BO6lim 14 ve 15 icin aciklik 6.1
m’yi geciyorsa, cati sprinklerleri
icin 6.1 m aciklik degerleri
gecerlidir.

— BO6lim 16.2 icin acikhk 6.1 m’yi
geciyorsa, ¢cati sprinklerleri icin
6.1 m aciklik degerleri gecerlidir.
Arti bir sira raf arasi sprinkler
uygulanir.

— Bo6lim 16.3 ve 17.2 icin acikhk 3
m’yi geciyorsa, cati sprinklerleri
icin 3 m acikhik degerleri
gecerlidir. Arti bir sira raf arasi
sprinkler uygulanir.




NPFA 13 = BOLUM 12-GENEL SARTLAR

* Sprinkler tipleri
— 8.2 mm/dak (0.20 gpm/ft?)’ye kadar su yogunluklarinda
K:80 (5.6) orifisli sprinkler kullanilir.

— 8.2 mm/dak — 13.9 mm/dak (0.20-0.34 gpm/ft?)
degerleri arasinda K:115 (8) orifisli sprinklerler kullanilir.

— 13.9 mm/dak (0.34 gpm/ft?) ‘den yiksek degerlerde
K:161 (11.2) orifisli sprinklerler kullantlir.

— Hizli tepkili (quick response) sprinklerler, depolarda,
ancak bu kullanim icin onayliysa kullantlir.

—

g



NPEA 13 = BOLUM 14

* BAlum 14- Sinif I-IV malzemelerin paletli,
paletsiz, kutularda, istifli, dolu raflarda
depolanmasi

— Uygulama alani
* [stifli, paletli, kutulu depolarda h<9.1 m
* Dolu rafli depolarda h<4.6 m
 Stretchli (encapsulated) h<6.1 m

L7~




NPEA 13 = BOLUM 14
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FIGURE 14.2.4.1 Sprinkler System Design Curves, 20 ft
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FIGURE 14.2.4.2 Sprinkler System Design Curves, 20 ft
(6.1 m) High Storage — High Temperature—Rated Sprinklers.



NPEA 13 = BOLUM 14

Storage height (m)
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FIGURE 14.2.4.3 Ceiling Sprinkler Density vs. Storage
Height.
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Table 14.3.1 CMSA Sprinkler Design Criteria for Palletized and Solid-Piled Storage of Class I
Through Class IV Commodities (Encapsulated and Nonencapsulated)

Maximum Storage Maximum Ceiling /Roof Minimum Operating
! Height Height Number of Pressure
Commodity K-Factor/ Type of Design
Configuration Class ft m ft m Orientation |  System Sprinklers psi bar
Palletized | Class I or 11 ) Wet 15 25 1.7
11.2 (160)
Upright Dry 25 25 1.7
&7 Wet 15 10 0.7
30 9.1 16.8 (240)
Upright Dry 25 15 1.0
0.6 (2 Ve 5 i
95 76 19.6 (280) Wet 15 16 1.1
Pendent
11.2 (160) Wet 15 25 1.7
Upright " - =
- Dry 25 25 1.7
35 11
16.8 (240) Wet 15 15 1.0
Upright _ -
) Dry 25 15 1.0
30 9.1 35 11 19.6 (280) Wet 15 25 1.7
Pendent
35 11 40 12 19.6 (280) Wet 15 30 2.1
Pendent
Class 11 11.2 (160) Wet 15 25 1.7
Upright
Dry 25 25 L7
5.8 (9 Ne 5 B i
30 01 16.8 (-_—IU) Wet 15 15 1.0
Upright -
) Dry 25 15 1.0
G = 19.6 (280) Wet 15 16 1.1
2D 7.6
Pendent
11.2 (160) Wet 15 25 1.7
Upright i
Dry 25 b 1.7
35 11
16.8 (240) Wet 15 15 1.0
Upright
s Diry 25 15 1.0




NPEA 13 = BOLUM 14

Table 14.4.1 ESFR Protection of Palletized and Solid-Piled Storage of Class I Through Class IV Commodities

Maximum Ceiling/Roof Minimum Ovperating
Maximum Storage Height Height : Pressure
Nominal
Commodity ft m ft m K-Factor Orientation psi bar
14.0 Upnight/ 50 3.4
(200) pendent
16.8 Upright/ 35 24
(240) pendent
20 6.1 25 7.6
224 Pendent 25 1.7
(320}
252 Pendent 15 1.0
(360)
14.0 Upright/ 50 3.4
(200) pendent
16.8 Upright/ 35 24
(240) pendent
30 9.1
294 Pendent 25 1.7
(920}
25 7.6
25.2 Pendent 15 1.0
(360)
14.0 Upnight/ 60 4.1
(200) pendent
32 10
16.8 Upright/ 42 29
. . (240} pendent
Class L, 11, III, or IV,
encapsulated and 14.0 Upright/ 75 52
nonencapsulated (no (200) pendent
open-top containers) - - -
16.8 Upright/ 52 3.6
(240) pendent
30 9.1 35 11
22.4 Pendent 35 2.4
(320)
25.2 Pendent 20 1.4
(360)




NPEA 13 = BOLUM 15

* B6lUm 15- Plastik ve kaucuk malzemelerin
paletli, paletsiz, kutularda, istifli, dolu
raflarda depolanmasi

— Uygulama alani

e 1.5 m’den alcak grup A plastik depolamasi icin bolim 13
hikimleri gecerlidir.

o |stifli, paletli, kutulu depolarda h<7.6 m
* Dolu rafli depolarda h<4.6 m
* Sirt sirta dolu raflarda h<4.6 m, koridor 21.5 m

e Grup B plastikleri ve (free flowing) grup A plastikleri Class IV’e
gore degerlendirilir.

* Grup C plastikler Class lll’'e gore degerlendirilir.



NPEA 13 = BOLUM 15

Plastics

| i |

Group A {See Note) Group B Group C

| Class IV Class i

Expanded MNonexpanded Free-flowing
| | Class IV
Cartoned Exposed Unstable Stable
Table 15.2.6{a) or
‘ {b) Column A ‘
Stable Unstable Stable Unstable Solid Unit Load Cartoned Exposed
Table 15.2.6(a)

Table 15.2.6(a)

Table 15.2.6(a)
or (b} Column E or (b) Column D

of (b) Column B

Table 15.2.6(a)
or (b} Column G

Table 15.2.6(a)
or {b} Column A

Table 15.2.6(a) Table 15.2.6(a)
or (b) Column C  or (b) Column E

Note: Cartons that contain Group A plastic material are permitted to be treated as Class IV commaodities under

the following conditions:

{1) There are muitiple layers of corrugation or equivalent outer material that would significantly delay fire

involvemnent of the Group A plastic.

{2) The amount and arrangement of Group A plastic material within an ordinary carton would not be expected

to significantly increase the fire hazard.

FIGURE 15.2.2 Decision Tree.
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Table 15.2.2.5(b) Design Densities for Palletized, Solid-Piled, Bin Box, or Shelf Storage of
Group A Plastic Commodities (S.I. Units)

Density
Maximum Storage (mm/min)
Height Roof/Ceiling Height

(m) (m) A B C D E
Up to 4.6 8.1 EH2 12.2 EHI1 EH2
>1.5 to <3.6 >4.6 to 6.1 12.2 P 20.4 EH2 EH2
>6.1 to 9.7 16.3 32.6 24.4 18.3 28.5
Up to 6.1 12.2 244 20.4 16.3 18.3
4.6 >6.1 to 7.6 16.3 32.6 244 18.3 28.5
>7.6 to 11 18.3 36.7 28.5 224 34.6
Up to 7.6 16.3 32.6 244 18.3 28.5
6.1 >7.6 to 9.1 18.3 36.7 28.5 224 34.6
>9.1 to 11 244 48.9 34.6 28.5 44.8
7.6 Up to 9.1 18.3 36.7 28.5 224 34.6
>9.1to 11 24.4 48.9 34.6 28.5 44.8




NPEA 13 = BOLUM 15

Table 15.3.1 CMSA Sprinkler Design Criteria for Palletized and Solid-Piled Storage of Group A Plastic Commodities

Maximum Storage Maximum Minimum Operating
. Height Ceiling /Rool Height Numb_er Pressure
Storage Commodity = = K-Factor/ | Type of | of Design
Arrangement Class ft m ft m Orientation | System | Sprinklers psi bar
11.2 (160) Wet 25 25 1.7
Upright
5.8 (240 5 22
20 6.1 30 gi | EBLE | W 1 L
Ipright
19.6 (280) Wet 15 16 | (]
Pendent
) Carptoned 16.8 (240) | Wet 15 99 1.5
Palletized | unexpanded Uit
G Ipright
plastics 95 7.6 30 9.1
19.6 (280) Wet 15 16 18]
Pendent
30 9.1 35 11 19.6 (280) Wet 15 25 17
Pendent
35 11 40 12 19.6 (280) Wet IS5 30 2.1
Pendent
11.2 (160) Wet 15 50 3.4
Upright
3.8 (240 i [ 909 =
9 6.1 20 9.1 16.8 (._—lU] Wet 15 22 1.5
Upright
19.6 (280) Wet 15 16 1.1
Pendent
o Cnztomed 16.8 (240) | Wet 15 99 15
Solid piled | unexpanded i
. Upright
phastits 2 7.6 30 0.1 :
19.6 (280) | Wet 15 16 1.1
Pendent
30 9.1 35 11 19.6 (280) Wet 15 25 | W
Pendent
35 11 40 12 19.6 (280) Wet 15 30 2.1
Pendent




NPEA 13 = BOLUM 45

Table 15.4.1 ESFR Protection of Palletized and Solid-Piled Storage of Group A Plastic Commodities

Maximum Storage Maximum Ceiling/Roof Minimum Operating
Storage Height Height Nominal Pressure
Arrangement Commodity ft m fit m K-Factor Orientation psi bar
Palletized and Cartoned 14.0 (200) L‘])]'ig]]l_.f' 50 3
solid-piled unexpanded 20 sl pendent
storage (no plastic
open-top 95 7.6 16.8 (240) Upright/ 35 2.4
containers) pendent
22.4 (320) Pendent 25 g
25.2 (360) Pendent 15 1.0
14.0 (200) Upright/ 50 3.4
pendent
. 16.8 (240) Upright/ 35 2.4
30 9.1 vyl
pendent
22.4 (820) Pendent 25 1.7
25.2 (360) Pendent 15 1.0
14.0 (200) Upright/ H h.2
pendent
- 16.8 (240) Upright/ 52 3.6
= 11 pendent
22.4 (320) Pendent 35 2.4
25.2 (360) Pendent 20 1.4
16.8 (240) Pendent 52 3.6
40 12 22.4 (320) Pendent 40 2.7
25.2 (360) Pendent 25 1.7
45 14 22.4 (320) Pendent 40 i
25.2 (360) Pendent 40 2.7




NPEA 13 = BOLUM 16

Table 16.2.1.3.2 Single- or Double-Row Racks — Storage Height Over 12 ft (3.7 m) Up to and Including 25 ft (7.6 m)

Ceiling Sprinkler Water Demand

Aisles® With In-Rack Sprinklers Without In-Rack Sprinklers
Apply
Sprinklers Apply Figure
Commodity Mandatory Figure 16.2.1.5.4.1
Height Class Encapsulated ft m In-Rack Figure Curves |[16.2.1.3.4.1 Figure Curves
4 1.2 CandD . 9 Fand H
No No  [6.2.1.8.2(a) 162.1.32(2) =
I 8 2.4 Aand B Eand G
4 12 Cand D : Gand H
Yes No 16.2.1.3.2(e) L Yes
8 2.4 Aand B EandF
4 }:2 Cand D Gand H
No No 16.2.1.3.2(b) 16.2.1.3.2(b) Yes
8 2.4 Aand B Eand F
I
- 4 1.2 Cand D Gand H
Shgrlont Yes No  [162.1.3.2(c) 16.2.1.3.2(c) Yes
(3.7m) up 8 24 Aand B EandF
to and Yes
: - 4 1.2 Cand D Gand H
‘Q"D‘”‘}:“(ﬂé“]g } No No 16.2.1.3.2(c) 16.2.1.8.2(c) fes
e - 8 2.4 Aand B EandF
4 1.2 Cand D
Yes 1 level 16.2.1.3.2(f) — — —
8 24 Aand B
4 1.2 Cand D Gand H
No No 16.2.1.3.2(d) 16.2.1.3.2(d) Yes
8 2.4 Aand B Eand F
I\f
4 1.2 CandD
Yes 1 level 16.2.1.3.2(g) — — —
8 2.4 Aand B
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Table 16.2.1.3.2 Continued

Ceiling Sprinkler Water Demand
Ajsles® With In-Rack Sprinklers Without In-Rack Sprinklers
Sprinklers
Commodity Mandatory Apply Figure Apply Figure
Height Class Encapsulated fi m In-Rack Figure Curves 16.2.1.3.4.1 Figure Curves 16.2.1.5.4.1
Mo 4 1.2 Cand D Fand H
Mo 16.2.1.8.2{a) 16.2.1.8.2{a} Yes
B 24 Aand B E and G
|
Yes 1 12 Cand D
I lewel 16.2.1.32(c) — - —
B 24 Aand B
No 4 1.2 Cand D Gand H
No 16.2.1.3.2(b) 16.2.1.8.2(b) Yes
8 24 Aand B Eand F
I
Yes 1 1.2 CandD
Owver 2201 L level 162.1.3.2(e) — — —
(6.7 m), up B 24 Aand B
1o and MNa
inchuding Mo gl 12 Cand D Gand H
25 (7.6 m) Ma 16.2.1.5.2{c) Yes
B 24 Aand B EandF
I
Yes 4 1.2 Cand D
1 level 6.2.1.8.2(f) e = =
8 24 Aand B
No 4 1.2 Cand D
16.2,1.3.2(d) _ — —_
B 24 Aand B
w L level
Yes 1 1.2 CandD
16:2.1.5.2(g) - - —
B 24 Aand B

*Bee 16.2.1.2.1 for merpolation of aisle widths.
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Ceiling sprinkler density (mm/min)

8.2 1{|=.2 122 143 163 183 2|:|1.4 224 245
. 6000 557
= E
= c
= 5000 485 =
o >
: Srge] &
5 4000 point a7 5
= design ] =
£ A 1 oniy\ ] £

+ B D E

= 3000 y t79 -
- Yy Y L e -
a b M b O
& Ay B ] =
§ 2000 & =186
i @
o (|

1000 a3

020 025 030 035 040 045 050 055 060

Ceiling sprinkler density (gpm/ftZ)

Mote: Curves C and D also apply to ceiling sprinklers only for multiple-row
rack storage up to and including 15 ft (4.57 m) high, and Figure 12.3.2.1.5.1
shall not be applied.

Curve

A—

Legend

Single- or double-row racks
with 8 ft (2.44 m) aisles
with high temperature
ceiling sprinklers and
ordinary temperature
in-rack sprinklers

Single- or double-row racks
with 8 ft (2.44 m) aisles
with ordinary temperature
ceiling sprinkiers and
ordinary temperature
in-rack sprinklers

Single- or double-row racks
with 4 ft (1.22 m) aisles or
multiple-row racks with
high temperature ceiling
sprinklers and ordinary
temperature in-rack
sprinklers

Single- or double-row racks
with 4 ft (1.22 m) aisles or
multiple-row racks with
ordinary temperature
ceiling sprinklers and
ordinary temperaturs
in-rack sprinklers

FIGURE 16.2.1.3.2(d) Sprinkler System Design Curves — 20 ft (6.1 m) High Rack

Storage — Class IV Nonencapsulated Commodities — Conventional Pallets.

Curve
E — Single- or double-row racks

Legend

with 8 ft (2.44 m) aisles
and high temperature
ceiling sprinklers

F— Single- or double-row racks

with 8 ft (2.44 m) aisles
and ordinary temperature
ceiling sprinklers

G — Single- or double-row racks

with 4 ft (1.22 m) aisles
and high temperature
ceiling sprinklers

H — Single- or double-row racks

with 4 ft {1.22 m) aisles
and ordinary temperature
ceiling sprinklers
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ngg Helght of storage (m)

305y 457 B.10 7.62 g.14 10.67
/

175

150 /

e

125

e

8

75 H

50

Percent of design curve density

25

0 1012 15 20 25 20 35
Height of storage (ft)

FIGURE 16.2.1.3.4.1 Ceiling Sprinkler Density vs. Storage
Height.
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Table 16.3.1.1 Single- or Double-Row Racks of Class I Through Class IV Commodities Stored
Over 25 ft (7.6 m) in Height with Aisles 4 ft (1.2 m) or More in Width

In-Rack Sprinklers
Approximate Vertical
Spacing at Tier Nearest
the Vertical Distance and

Ceiling Sprinkler Density Clearance to
Ceiling Up to 10 ft (3 m)®

Maximum Horizontal Ceiling Sprinkler Ordinary
Spacing™"™* Maximum Operating Area Temperature High Temperature
Zommodity [ Longitudinal Storage
Class Flue! Face®" Figure Height | Stagger s m® | gpm/f* [mm/min | gpm/f* jmm/min
Vertical 20 ft | None 16.3.1.5.1.1(A) (a) |30 ft No 0.25 10.2 0.35 14.2
(6.1 m) (9.1 m)
Horizontal
10 ft (3.0 m)
under
horizontal
I barriers 2000 186
Vertical 20 1t | Vertical 16.3.1.3.1.1(A) (b) Yes 0.25 10.2 0.55 14.2
(6.1 m) 20 ft " i
iy y Higher
Horizontal (6.1 m) o 95 £
10 ft (3.0 m) Horizontal (7(6 “‘{)
10 ft .
(3.0 m)
Vertical 10 [ None 16.3.1.3.1.1(A) (¢) |30 Yes 0.3 12.2 0.4 16.3
(3.0 m) orat (9.1 m)
15 ft (4.6 m)
and 25 [t
(7.6 m)
Vertical 10 [t | Vertical 16.3.1.3.1.1(A) (d) Yes 0.3 12.2 0.4 16.3
(3.0 m m) 30 [t
Horizontal (9.1 m)
10 [t (3.0 m Horizonial
m) 10 11
(3.0 m)
Vertical 20 [t | Vertical 16.3.1.3.1.1(A) (e) Yes 0.3 122 0.4 16.3
(6.1 m) 20 fi
Horizontal (6.1 m)
10 f1 (3.0 m) Horizontal
hit
(1.5 m)
I IL 100 Vertical 25 ft | Vertical 16.3.1.3.1.1(A) (D) No 2000 186 0.3 12.2 0.4 16.3
(7.6 m) 25
Horizontal (7.6 m) Higher
51t (1.5 m) Horizonial than 25 ft
5t (7.6 m)
(1.bm)
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H [ £ F |
H | £ E||E
P = Notes:
H [ D B3| 4 1. Sprinklers labeled 1 (the selected array from Table 16.3.1.1) shall
i 8 M be required where loads labeled A or B represent top of storage.
1| e ¢l G| = u 2. Sprinklers labeled 1 and 2 shall be required where loads labeled C
H. g a B . —a—x or D represent top of storage.
H | B B B i 2 3. Sprinklers labeled 1 and 3 shall be required where loads labeled £
i r .y | — or Frepresent top of storage.
[ 4 al || & = 4. For storage higher than represented by loads labeled F, the cycle
H L (b T il L defined by Nofes 2 and 3 is repeated, with stagger as indicated.
u 2 u A 5. Symbol A or x indicates sprinklers on vertical or horizontal stagger.
§ H, é S— ) — 6. Each square represents a storage cube measuring 4 fito 5 ft (1.22 m
H A H L to 1.53 m) on a side. Actual load heights can vary from approximately
i I u = 18 in. (0.46 m) up to 10 ft (3.05 m). Therefore, there could be as few as
i 4 1 — i one load or as many as six or seven loads betwsen in-rack sprinklers
. L o I e L] _,._l i
: E - that are spaced 10 ft (3.05 m) apart vertically.
H In-rack levels labeled 1 and 2
] are shown in this plan view.

Elevation Plan View

FIGURE 16.3.4.1.1.1(e) In-Rack Sprinkler Arrangement, Class I, Class II,
or Class III Commodities, Storage Height Over 25 ft (7.6 m) — Option 2.
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* In-rack sprinkler su ihtiyaci
— 114 lpm/sprinkler
— Sinif I-lI-11l tek siraicin 6 sprinkler
— Sinif IV tek sira icin 8 sprinkler
— Sinif I-lI-11l cok sira icin 10 sprinkler
— Sinif IV cok sira icin 14 sprinkler
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—Bo6lum 17-Plastik ve kaucuk malzemelerin
rafh (rack) depolamasi

F'IaTtﬁ
Group & Group B Group G
i Clasa IV Class i

Cartoned, expanded or Exposed, expandad
unexpandad, and (ouiside the scope
exposed. unexpandsd of Chapter 17)

Siabla Free-flowing
(see Chapler 17) Class IV

FIGURE 17.1.2.1 Decision Tree.
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2.
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Single-, double-, and multiple-row racks Single-, double-, and multiple-row racks
0.30 gpm/? per 2000 fi? 0.30 gpmv/f? per 2000 ft2
(12.2 mm/min per 186 m?) (12.2 mm/min per 186 m?)
5 ftto 10 ft (1.5 m to 3.1 m) clearance to ceiling 5 ft to 10 ft (1.5 m to 3.1 m) clearance to ceiling
See Notes 2, 3, and 5 See Notes 2, 4, and 5
8 ﬂ {2 44 m) maximum between sprinklers 8 ft (2.44 m) maximum between sprinklers
-l I —
000 (Lo 00 OO0 g o
OO0 ) | OO0 g O
C.O00,00.00 0 O.00.000. 00
i P T
0 P O o A AP T LA TS Ts]
Plan View Plan View
DQD\I\IIUIUI%DCDLI\IIU\IIQI
0, (| - 0.00.00.00T
OO0 000 00000 O
)Lyt bty Ll
Elevation View Elevation View

Motes:

Single level of in-rack sprinklers [Y2 in. or W in. (12.7 mm or 13.5 mm) operating at 15 psi (1.03 bar) minimum] installed as indicated in the
transverse flue spaces.

Ceiling-only protection shall not be permitted for this storage configuration except where K-11.2 or larger orifice spray sprinklers listed for storage
use are installed. In-rack sprinklers shall not be required, provided the ceiling sprinkier discharge criterion is increased to 0.6 gpm/fiZ (24 mm/min)
owver 2000 ft2 (186 m?) and the ceiling height in the protected area does not exceed 27 ft (8.2 m).

. Two levels of in-rack sprinklers [z in. or "%a in. (12.7 mm or 13.5 mm) operating at 15 psi (1.03 bar) minimum] installed as indicated and staggered

in the transverse flue space.

. Single level of in-rack sprinklers ['74z in. (13.5 mm) operating at 15 psi (1.03 bar) or 'z in. (12.7 mm) operating at 30 psi (2.07 bar) minimum]

installed on 4 ftto 5 ft {(1.22 m to 1.52 m) spacings located, as indicated, in the longitudinal flue space at the intersection of every fransverse flue space.

. Each square represents a storage cube measuring 4 ft to 5 ft (1.22 m to 1.52 m) on a side. Actual load heights can vary from approximately 18 in.

(0.46 m}) up to 10 ft (3.05 m). Therefore, there could be as few as one load or as many as six or seven loads between in-rack sprinklers that are
spaced 10 ft (3.05 m) apart vertically.

FIGURE 17.2.1.2.1(d) 20 ft (6.1 m) Storage: 5 ft to 10 ft (1.5 m to 3.1 m) Clearance to Ceiling.
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Table 17.3.1.1 Control Mode Density/Area Sprinkler
Discharge Criteria for Single-, Double-, and Multple-Row

Racks of Plastics Commodities with Storage Over 25 fi (7.6
m) in Height

Storage Height Above Top

Level In-Rack Sprinklers Ceiling Sprinklers Density
ft im apm, ft* mum / min
5 ft or less 1.5 m or less | 0.30/2000 ft* | 12.2/186 m”

Over5ftupto | Over 1.bm | 0.45/2000 ft* | 18.3/186 m~
10 fi up to 3.05 m
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Motes:

Elevation View

E Jf— Barriar
éﬂ o \F

H | E E E g

] =]

H | D D|| DV s

u 3 1

H | ¢ e || e a5

: L=l E (=] hi;

H | B 8 B 2

u 5

H | A A A _/J

] iX _I;_ X

N A

[ ] |

] 3 Barmior
[ ] L

[ ] E

Barriar
En ] ¥ o
E X 15 i
En 7l ¥ o 3
- A
E X EI é il
| L
e &l E f o %
E EF_'par:ri»ars shown with
backaround
Plan View

1.

2

3.

Sprinklers and barriers labeled 1 shall be required where loads
labeled A or B represent top of storage.

Sprinklers labeled 1 and 2 and barriers labeled 1 shall be raquirad
where loads labeled C represent top of storage.

Sprinklers and barriers labeled 1 and 3 shall be required where
loads labeled D or E represent top of storage.

. For storage higher than represented by loads labeled E, the cycle

defined by Notes 2 and 3 is repeated.

. Symbol A or x indicates face sprinklers on vertical or horizontal

stagger.

. Symbol o indicates longitudinal flue space sprinklers.
. Each square represents a storage cube measuring 4 ftto 5 ft (1.22 m

to 1.53 m) on a side. Actual load heights can vary from approximately
18in. (0.46 m) up to 10 ft (3.05 m). Therefore, there could be as few as
one load or as many as six or seven loads between in-rack sprinklers
that are spaced 10 ft (3.05 m) apart vertically.

FIGURE 17.3.1.2(a) In-Rack Sprinkler Arrangement, Group A Plastic Commodities,
Storage Height Over 25 ft (7.6 m) — Option 1.
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Table 17.3.3.1 ESFR Protection of Rack Storage of Group A Plastic Commodities Stored Over 25 ft (7.6 m) in Height

Maximum Storage Maximum Minimum Operating
Height Ceiling/Roof Height . Pressure In-Rack
Storage Nominal Sprinkler
Arrangement Commodity ft m ft m K-Factor |Orientation psi bar Requirements
Single-, Cartoned 14.0 Upright/ 75 5.2 No
double-, and | unexpanded (200) pendent
multiple-row ‘ . _
racks (no 16.8 Upright/ 52 5.6 No
open-top 45 6 (240) pendent
- 5 M
enginers) 224 | Pendent 35 2.4 No
(320)
25.2 Pendent 20 1.4 No
(560)
16.8 Pendent 52 5.6 No
(240)
, 224 Pendent 40 2T No
3 ¢ : 2
0 ).1 40 12 (320)
25.2 Pendent 25 1.7 No
(360)
14.0 Pendent 90 6.2 Yes
(200)
16.8 Pendent 63 4.3 Yes
(240)
45 14 _
224 Pendent 40 2.7 No
(320)
25.2 Pendent 40 2.7 No
(360)
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* In-rack sprinkler su ihtiyaci

— 114 lpm/sprinkler
— Tek siraicin 8 sprinkler
— Cok siraicin 14 sprinkler
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Bolim 18- Lastik depolari-Standart Sprinkler ile Koruma

Table 18.4(a) Protection Criteria for Rubber Tire Storage Using Control Mode
Density/Area Sprinklers (Discharge Densities are g]}m.-"fl! over ft?)

Areas of Application {ft%)
(e Nale 1)

Sprinkler [Iisdla.r¥a Density High
{gpm/ft*) Ordinary Temperature
Piling Method Piling Height () fsee Wofe 1) Temperature (5ee Note 1)
(1) On-floor storage Upma b (iR L] P L] D
{ah Pyramid piles, on-side Over G 1o 12 0.50 250 2500
(b} Ouher arrangemenis such that no hodzonal Over 12 w0 |8 0.60 Nor allowed 25K}
channels are formed (see Node 2)
(2} On-floor storage Upta b 0.1% 2000 2000
Tires on-tread Over G1o 12 050 200K 25K}
(8} Pallerzed pormble mck siorage Upa s (IR L] 2000 DU
On-side or on-tread Over 51020 Ser Table 18.4(b) — -
Over 20 1o 30 080 plus high-expansion foam RILLH RIETY
{4} Palletized pormble rack siorage on-side Uptos 0.19 2HHD DUk}
Orver 510 20 See Table 18.4(b) — —
Over 20 10 25 .60 and Not allowed SO
040 {vee Node FJor Nor allowed RILLY
0.75 with 1-hour fire-resistive Not allowed ELELY
rating of roof and ceiling
assembly
(5) Open porable mck storage, on-side or Uptob 0.19 20Ky pLL
on-read Onver G1o 12 (.60 SO00 3000
Onver 12 1o 20 0.60 and Mo allowed SO0
.90 (see Nide Tjor Mo allowed 000
080 plus high-expansion foam RILLH RIETY
(6} Orpen pornable rack storage laced Over 12 w0 20 0.60 and Nor allowed S
0.9 (see notes 3 and 5} Not allowed RIETY
(7} Single-, double-, and muldple-row fxed rack Uptod .14 D00 R0
storage on pallets. on-side, or on-read withowt  Ower 5 10 20 See Table 18.4(b) or B B0}
shelves 040 plus one level in-rack
sprinklers or
080 plus high<xpansion foam RILLY RILTH

Over 20 o 3 .50 plus high-expansion foam Not allowed FH
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— Standart Sprinkler ile Koruma

Table 18.4(b) Control Mode Density/Area Sprinklers Svstem Density for
Palletized Portable Rack Storage and Fixed Rack Storage of Rubber Tires
with Pallets, Over 5 ft to 20 ft in Height (Discharge Densities are g';pnm,;"f't2 over [i”)

Sprinkler Temperature

Storage Height High Temperature Ordinary Temperature
=5 fit to 10 fit 0.32,/2000 0.52 /2000
=10 ft to 12 £ 0.59,/2000 (.39 /2600
>12 fi tol4 fi 0.45,/2000 0.45,/3200
=14 i to 16 6 0.5/2300 0.5/3700
=l6ftto 180 0.55/2600 0.55,/4400

=18 ftto 20 fi (.6, 3000 0.6,/5000
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—Su lhtiyaci

e Toplam su ihtiyaci hesaplanirken hortum debisi 2839
L/dak’dan (750 gpm) az olmamali ve sprinkler icin gerekli
su ihtiyacina ilave edilmelidir.Sistem en az 3 saat boyunca
su saglamalidir.

* Yerden 1.5 m yukseklige kadar yapilan ve dogrudan zemin
uzerinden baslanilarak yapilan depolamalarda hortum
debisi 946 L/dak (250 gpm)’ye kadar indirilebilir.Sistem en
az 2 saat boyunca su saglamalidir

 Lastik depolarinda kullanilan ESFR ve CMSA sprinkler

sistemlerinde siire ve yangin hortumu ile ilgili tabloya
bakilir.



— CMSA Sprinkler ile Koruma

Table 18.4(c) Control Mode Specific Application (CMSA) Protection for Rubber Tires

NPEA 13 = BOLUM 18

Maximum Storage

Maximum Ceiling /Roof

Height Height
Type of | Number of | Operating
Piling Method ft m ft m K-Factor System Sprinklers | Pressure
Rubber tire storage,
on-side or on-tread, in 75 psi
palletized portable 25 7.6 32 10 11.2 (160) Wet 15 (5.2 bar)
racks, or open
portable racks, or
fixed racks without 35 psi
solid shelves 25 7.6 32 10 16.8 (240) Wet 15 (2.4 bar)

2016 Edition
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— ESFR Sprinkler ile Koruma

Table 18.4(d) Early Suppression Fast-Response (ESFR) Sprinklers for Protection of Rubber Tires (see Note 1)

Minimum Operating
Maximum Building Pressure
Height (see Nole 2)
Nominal Number of
Piling Method Pile Height ft m K-factor |Orientation| Sprinklers psi bar
14.0 Upright/ 12 50 3.4
Rubber tire (200) pendent (see Note 2)
storage, on-side
or on-tread, in 16.8 Upright/ 12 35 2.4
pal%n&;tizecl' N Up to 25 ft L (240) pendent (see Note 2)
portable racks, (7.6 m) 30 9.1
open portable o 22.4 Pendent 12 25 1.7
racks, or fixed (320) (see Note 2)
racks without
solid shelves 25.2 Pendent 12 15 1.0
(360) (see Note 2)
14.0 Upright/ 12 75 5.2
Rubbertite (200) pendent (see Note 2)
SIOVAEE, GNl81de, 16.8 Pendent 12 52 3.6
in palletized (240) (see Note 2)
portable racks, Up to 25 ft 35 1 - A
open portable (7.6 m) o 99 4 Beidisng 19 35 9.4
racks, or fixed (?3_‘—’.“) (56 Nofe 2 ) o -
racks without )
bl snelves 25.2 Pendent 12 25 1.7
(360) (see Nole 2)
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* BOAlum 19- Rulo kagit depolari

— Depolanma yuksekligi 4.6 m’den (15 ft) fazla olan yerlerde yiiksek
sicaklik sprinklerleri kullanilir.

— Sprinkler koruma alani 9.3 m?yi (100 ft?) asmamali ve 6.5 m?den
(70 ft?) kticik olmamali

— Sprinkler tasarim kriteri rulo kagit depolama yuksekligi h>3.1m
veya
— Yapinin ¢ati veya tavan yuksekligi h £9.1 ise
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Table 19.1.2.1.3(b) Control Mode Density/Area Sprinkler Protection Criteria
for the Protection of Roll Paper Storage for Buildings or Structures with Roof

or Ceilings Up to 9.1 m (I)ischarge Densities are mm/min over m?~)

Heavyweight Medimmweight
Standard Open Array Yenimed Standard Arra
Storage Closed Array - Array e d Array et Open Array Tissue
Height Clearance Banded or | Banded or Banded or All Storage
{m} {m} Unbanded Banded |Unbanded| Banded |[Unbanded| Unbanded Banded Unbanded | Unbanded Arrays
g1 4 [2.2/185.8 122/1858 122/ 1858 12.2/180 8 [122/180.8 ]| 129/1858 | 12971858 | 198/185R | 12271858 |B.S8/186.8
2.1 =15 [22/186.8 12.2/1586.8 |lﬂ.Er [BoB 122/1808 (12271858 122/1Bs8 | 12.2/1B=R | 12.2/1808 | 122/180.8 [B.8/295.8
4.6 <].5 [22/186.8 122/1585.8 |!?EJ [Ba B 12.9/982 8 [|122/207R 7 129/1B5R | 19.2/1R5R | 1B.9/2929 | 184/%428 45/ 1868
4.6 =1.5 [22/185:8 12.2/185.8 |IE.'.E.-" [B5 B 12.2/278.7 [129/920 2| 12271858 | 12.2/9392.9 | 1B.8/278.T | 1B.3/97R.7 24 5/ITRT
6.1 <15 [22/185.8 12271858 IEQ.EI'ESE.S 1B.9/278.7 IB8/3852 ] 122/1858 | 18.9/2989 | 245/992 9 | 245/990.8 3062828
6.1 =15 [2.2/185.8 12.2/950.3 N2.2/978.7 18.8/525.2 [IR8/9716 | 12.9/2828 | 1RS/97R.7 | 46/378.7 | 245/97R.7 F0.6/97R.7
1.6 <l.5 |R.3/200.9 18.9/278.7 IIE.E!-:"T.’.G-.E P4.5/082. 9 P45/°27R. 7] 189/998.7 | 245/9T78B.7 | 30.6/882.9 | 30.6-232.5 o Nile [
MNoes:

(1) Sprinkler protection requirements for tssue stored above 6.1 m have not been determined.
12) Densities orareas, or both, shall be permitted 1o be interpolated between any 1.5 m storage height increment.
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Table 19.1.2.2 CMSA Sprinklers for the Protection of Roll Paper Storage
[Number of Sprinklers at Operating Pressure, psi (bar}]

Hea i i i
A wyweight Medinmweight
Storage | Building Closed Closed
Height Height Array Standard Array O'pen Array Array Standard Array Open Array =
issue
Tyvpe | Banded Banded All
Nominal | of ar ar Storagre
ft | m | ft | m | KFactor (System | Unbanded | Banded | Unbanded | Banded | Unbanded | Unbanded | Banded | Unbanded | Banded | Unbanded | Arrays
20 1 6.1 ] 80 | 9.1 1120160} [ Wes I6@ In@ Ih& 5 @ MNA 5@ Is@ 5@ NA NA See Nowe
ST ) | S0{3.4) S(E. 40 50(9 4) SR 4} 53 4) S 340
20 1 61 ] 50 | 9.0 [102(160) [ Dry 258 25 @ 5@ MA NA 25 @ 25 @ 25 @ NA MNA MNA
S84 | 5034} | SHO(3.4) A4 | 50M%.4) | SHOM3.4)
26 | 79| 60 |183 [1L.2{160) | We 16 @ 16 @ 16 @ 16 @ MNA MA NA NA NA MA NA
SiM3.4) | 50340 | SM{3.4) | S0M3.4)
20 | 6.1 ] 30 | 91 |[16.B{240) | We 6@ 6@ 15 @ L6 @ MNA 5@ [ba@ 5@ MNA MA Sec Wore
22(1.5) | 22(1L5) | 2215} |22(15) 215 | 22(15) | 215)
20 | 6.1 ) 30 | 9.1 (16.8(240) | Dy 5@ 25 @ 26 @ NA NA 25 @ 250 @ 25 @ NA NA MNA
2HLE) | 2R(15) | (1) 2215 | A1) | 2H15)
26 | 75 | 60 |1BS |[16.B{240) | We 5@ 15 @ 6@ o@ NA NA MNA NA NA NA MNA
2R(LE) | 3R(1E) | 22{1s5) |PR{ls5)
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Table 19.1.2.3 ESFR Sprinklers for Protection of Roll Paper Storage (Maximum Height of Storage Permitted)

n_— Heavyweight Mediumweight
Building )
Pressure Height Closed Standard Open Closed Standard Open Tissue

ESFR System All
K-Factor |Orientation| Type psi | bar ft m ft m ft m ft m ft m ft m ft m | Arrays
14.0 Upright/ Wet 50 | 3.4
(201) pendent
16.8 Upright/ Wet 35 | 24
(242) | pendent

50 9.1 25 7:6 25 7.6 25 7.6 25 7.6 25 7.6 25 7.6 NA
224 Pendent Wet 25 | )
(322)
25.2 Pendent Wet 15 | 1.0
(363)
14.0 Upright/ Wet 75| 5.2
(201) pendent

35 1 10.7] 30 | 9.1 | 30 | 9.1 ] 30 | 9.1 NA NA NA NA
16.8 Upright/ Wet 52 3.6
(242) pendent
16.8 Pendent Wet 52 1 3.6
(242)
99 ) Fo% - o - - T ]
s Pendent | Wet | 40 1 271 45 [122| 30 | 01| 30 |01 | 30 | o NA NA NA NA
252 Pendent Wet 25 | 1.7
(363)
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* Bo6lUm 20- Depolar icin 6zel dizaynlar

— Tasitlarda Kullanilan Plastik Parcalarin Depolanmasi

e Otomotiv Parcalari

Table 20.2 ESFR Sprinkler Design Criteria K-25.2 (360) for Portable Racks
{Closed Array®) Without Solid Shelves Containing Automotive Components

Number of Diesign Maximum
Maximum Marximum Sprinklers by Deflector
Maximum Ceiling, Roof Sprinkler Minimum Operating | Distance Below Hos=e Stream
Storage Height Height Spacing® Pressure® Ceiling® Allowance Water Supply
Type of Dheraiion
Commodity fi m fi m System Fi* m*? psi bar in. mm gpm | L/min {hours)
Automotive 25 76 85 107 Wet [0 0.3 16 = 16 al 8 457 Ll LT 2
components and 87 psi 2.5 bar
mssociared
packaging matenal
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— Balya Halinde Pamuk Deposunun Korunmasi

Table 20.4.2.1 Baled Cotton Storage Up to and
Including 15 ft (4.6 m)

Discharge Density {gpm /[ i%) per Area (1i%)

Tiered Untiered

System Type Storage Rack Storage Storage
Wet (.25 /3000 0.33/3000 0.15/3000
Dry 0.25,/3000 (.33 /3900 0.15/3000




NPEA 13 = BOLUM 20

— YUrime Yollu Karton Dosya Deposunun Sprinkler ile
Korunumu

Table 20.5.6.2 Ceiling Sprinkler Design Criteria for Carton
Record Storage

Up to 25 ft (7.6 m)High Over 25 ft (7.6 m) High

Storage Storage
Ordinary High Ordinary High
Temperature [Temperature [l'emperature [I'emperature
Density
opm/ft* 0.33 0.29 0.3 0.4
mm,/ min 15.4 11.8 2.2 16.3
Area, ft? 2000 2000 2000 2000
m? 186 186 186 186
Hose
Allowance
gpm 500 500 500 500
L/m 1900 1900 1900 1900

Duration
(hours) 2 2 2 i




NPEA 13 = [LAVE DEB[ - SURELER

Table 12.8.6 Hose Stream Allowance and Water Supply Duration

Number of

Ceiling Size of Hose Stream Allowance Water
Sprinklers Design Supply
Sprinkler in Design Area at Duration
Commodity Sprinkler Type Spacing Type Area’™ Ceiling gpm L /min (minutes)
Up to
1200 fit*®
(110 m*) 250 950 60
Over
1200 ft*
(111 m*®)
up to
Control mode ; T 100 ft; = SOE .
density/area Standard and NA (140 m~) 500 1900 90

(CMDA) extended-coverage F—

1500 ft*

(139 m?)
up to

2600 ft*

(240 m?) 500 1900 120
Over

2600 fr*

(240 m%) 500 1900 150

Class I-T'V Standard Up to 12 NA 250 950 60
Commodities,
Group A plastics,
idle wood pallets,
idle plastic pallets

Over 12 to
15 NA 500 1900 90

: 3 L _ Over 15 to
and miscellaneous o5 NA 500 1900 120
storage

Control Mode Over 25 NA 500 1900 150
Specific
Application Up to 6 NA 250 950 60
(CMSA)
Up to 8+ NA 250 950 60
. Over 6 to 8 NA 500 1900 90
Extended-coverage
Over 8 to
12 NA 500 1900 120
Over 12 NA 500 1900 150
Up to 12 NA 250 950 60
Over 12 to
Early Suppression 15 NA 500 1900 a0
Fast Response Standard
(ESFR) Over 15 to
25 NA 500 1900 120

Over 2b NA 500 1900 150




SPRINKLER SECIMI

e Sicakliga Gore- TS
EN 12845

Ortam
maksimum
sicakliginin 30°
ustu

Cam tavan-
1sikhk altinda
daha yuksek
sicakhk

Radyasyonla isi
yayan cihazlara
dikkat

Table 37b — colour code for sprinklers

Glass bulb sprinklers

Fusible link sprinklers

Nominal operating

Liquid colour code

Nominal operating

Yoke arms colour code

temperature temperature within
range

i e
57 orange 57to 77 uncoloured
68 red 80 to 107 white
79 yellow 121 to 149 blue
93 green 163 to 191 red
100 green 204 to 246 green
121 blue 260 to 302 orange
141 blue 320 to 343 black
163 mauve
182 mauve
204 black
224 black
260 black
286 black
343 black




SPRINKLER SECIMI

* Sicakliga Gore - NFPA 13

Table 6.2.5.1 Temperature Ratings, Classifications, and Color Codings

Maximum
Ceiling
Temperature Temperamre Rating P wtiiare Glass Bulb
F °C ‘F < b Classification Color Code Colors
100 28 185-170 57-77 Ordinary Uncolored or  Orange or red
black

150 66 175-225 79-107 Intermediate White Yellow or green
235 107 250-300 121-149 High Blue Blue

300 1449 825375 163191 Extra high Red Purple

375 191 100475 204-246 Very extra high  Green Black

475 246 500-575 260-302 Ultra high Orange Black

625 329 650 343 Ulira high Orange Black




SPRINKLER SECIMI

* Sicakliga Gore -

NFPA 13

igh-
temperature
7 ft 0 in.—>
(2.1 m)

Unit h

eater

N

Intermediate-temperature
zone

A
20 ft 0 in. (6.1 m)

\

0in. (3.0 m)y=>]

5ft0in.,

-
o

1 8 ft 77 in.
» (2.64 m)

B

— =T P

11 ft 6'%sin.
(3.52m)

FIGURE 8.3.2.5 High-Temperature and Intermediate-
Temperature Zones at Unit Heaters.



SPRINKLER SECIMI
* Su lhtiyacina Gore - TS EN12845

Table 37a — Sprinkler types and K-factors for various hazard classes

Hazard class Design density Sprinkler Nominal K-factor
Type
mm/min

LH 2:49 conventional, spray, | 57

ceiling, flush, flat spray,

recessed, concealed,

and sidewall

conventional, spray,

ceiling, flush, flat spray,

recessed, concealed,
OH 5,0 and sidewall 80or 115

” :

HEE* apd HES esiling & Foaf| 10 conventional, spray 80, 115 or 160
sprinklers >10 conventional, spray 115 or 160
HHS intermediate sprinklers in conventional, spray, and
high piled storage flat spray 80 or 115




SPRINKLER SECIMI
* Su lhtiyacina Gore - NFPA 13

| Table 6.2.3.1 Sprinkler Discharge Characteristics Identification

Percent of
Nomuinal Nominal
K-Factor Nominal K-Factor KFactor Range K-Factor Range K-5.6 Thread
[gpm/(psi)"*]  |L/min/(bar)'®] [gpm/(psi)"'*] [L/min/(bar)"’*] Discharge Type

1.4 20 1.3-1.5 1922 25 L mn. NPT

1.9 27 1.8-2.0 26-29 35.3 Lo . NPT
28 40 2629 3842 50 L in. NPT
4.2 57 4.0-4.4 5964 75 Lo in. NPT
5.6 50 53 5.8 7684 100 Lo in. NPT
8.0 115 7.4-8.2 107-118 140 ¥ in. NPT

or
Lo in. NPT
11.2 160 10.7-11.7 159-166 200 Y in. NPT
or

¥ 1n. NPT

14.0 200 13.5-14.5 195-209 2510} ¥ in. NPT
16.8 240 16.0-17.6 231-254 300 ¥ in. NPT
19.6 280 18.6-20.6 272-301 350 1 in. NPT
224 320 21.83-235 311-343 400 1l in. NPT
252 260 23.9-26.5 349387 450 lin. NPT
28.0 400 26.6-29.4 380450 500 1 in. NPT




SPRINKLER YERLESIMI

* TSEN 12845

Table 19 — Maximum coverage and spacing for sprinklers other than sidewall

Hazard class

Maximum area
per sprinkler

Maximum distances as shown in Figure 8

m

Standard layout

Staggered layout

m? SandD S D
LH 21,0 46 46 46
OH 12,0 4.0 46 4.0
HHP and HHS 9,0 i W 4 3.7 a7




SPRINKLER YERLESIMI
e TS EN 12845 - Mesafeler

— Duvardan Maksimum 2m

— Sundurma kenarindan maksimum 1.5m

— Duvarlar metal veya yaniciysa maksimum 1.5m
— Tavandan Maksimum 30 cm (45cm)

— Sprinkler Arast Minimum 2 m (2.4m)

— Altta bosluk 45cm (90cm)



SPRINKLER YERLESIMI

* TS EN 12845 — CMSA SPRINKLER (EK-N)

— Koruma alani en az 7.5 m? en fazla 9 m?

— Sprinklerler arasi mesafe en az 2.4m en fazla
3.7m (Acik kirisli yapida 3.0m)



SPRINKLER YERLESIMI

* TS EN 12845 — ESFR SPRINKLER (EK-O)

Table P.20 — ESFR sprinkler spacing

Ceiling height Distance between sprinklers Area of coverage per sprinkler

Minimum Maximum Minimum Maximum

m m m m2 m2

<9 2,4 3,7 6,0 9

>9=<137 2,4 3 6,0 9




SPRINKLER YERLESIMI

TS EN 12845 — RAF ARASI SPRINKLER

min.10cm

min.15cm

e}

o
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SPRINKLER YERLESIMI

« TSEN 12845 — RAF ARASI SPRINKLER

— Sprinkler deflektori — Urtn arasi disey mesafe
min.15cm

— Raflarda 50’den fazla ara seviye sprinkler grubu
monte edilmisse, bunlar ¢ati veya tavan sprinkler
gruplari gibi ayni kontrol vana setinden
beslenmemelidir. Kontrol vana setinin capi 100
mm’den az olmamalidir.



SPRINKLER YERLESIMI - NEPA

S=400cm. A=SxL =12 m3
L= 300 cm.

150 cm
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SPRINKLER YERLESIMI

e NFPA - Mesafeler

— Duvardan Maksimum Sprinkler Arasi Mesafenin
Yarisi

— Duvara Minimum 10 cm

— Tavana Minimum 2.5 cm

— Tavandan Maksimum 30 cm (56cm)

— Sprinkler Arast Minimum 1.8 m (2.4m)
— Altta bosluk 45cm (90cm)



SPRINKLER YERLESIMI

* NFPA Sprinkler koruma alani —dusuk tehlike

Table 8.6.2.2.1(a) Protection Areas and Maximum Spacing of Standard Pendent and Upright Spray Sprinklers for Light Hazard

Maximum Protection Area Maximum Spacing

Construction Type System Type ft* m” ft m

Noncombustible Hydraulically 225 20.9 15 4.6
unobstructed calculated

Noncombustible Pipe schedule 200 18.6 15 4.6
unobstructed

Noncombustible Hydraulically 225 20.9 15 4.6
obstructed calculated

Noncombustible Pipe schedule 200 18.6 15 4.6
obstructed

Combustible Hydraulically 225 20.9 15 4.6
unobstructed with no calculated
exposed members

Combustible Pipe schedule 200 18.6 15 4.6
unobstructed with no
exposed members

Combustible Hydraulically 225 20.9 15 4.6

unobstructed with calculated
exposed members

3t (910 mm) or

more on center



SPRINKLER YERLESIMI

* NFPA - Sprinkler Koruma Alani-orta ve yuksek tehlike

Table 8.6.2.2.1(b) Protection Areas and Maximum Spacing
of Standard Pendent and Upright Spray Sprinklers for
Ordinary Hazard

Table 8.6.2.2.1(c) Protection Areas and Maximum Spacing
of Standard Pendent and Upright Spray Sprinklers for Extra

Hazard

Protection Maximum
Area Spacing
Construction  System
Type Type ft* m” ft m
All All 130 12.1 15 1.6

Protection Maximum
Area Spacing
Construction
Type System Type f* m® ft m
All Pipe schedule 90 B4 12* 3.7*
All Hydraulically 100 9.3 12% 3.7
calculated with
density 20.25
All Hydraulically 130 12.1 15 4.6

calculated with
density <0.25




SPRINKLER YERLESIMI

NFPA - Sprinkler Koruma Alani-Yuksek depo

Table 8.6.2.2.1(d) Protection Areas and Maximum Spacing
of Standard Pendent and Upright Spray Sprinklers for
High-Piled Storage

Maximum
Protection Area Spacing

Construction  System
Type Type £t m? ft m

All Hydraulically 100 9.3 12* 37
calculated
with
density
>0.25
All Hydraulically 130 12.1 1
calculated
with
density
<0.25

4.6

ot

*In buildings where solid structural members create bays up to 25 ft
O /

(7.6 m) wide, maximum spacing between sprinklers is permitted up to

12 {t61mn. (3.8 m).



SPRINKLER YERLESIMI

NFPA - Sprinkler Koruma alani - CMSA sprinkler

Table 8.11.2.2.1 Protection Areas and Maximum Spacing for

CMSA Sprinklers
Maximum
Protection Area Spacing

Construction Type £t m? ft m

Noncombustible 130 12.1 12 3.7
unobstructed

Noncombustible 130 9y | 12 3.7
obstructed

Combustible 130 12.1 12 8.7
unobstructed

Combustible 100 9.3 10 3.0
obstructed

Rack storage 100 9.3 10 3.0
combustible
obstructed

Rack storage 100 9.3 12 3.7
unobstructed
and

noncombustible
obstructed




Table 8.12.2.2.1 Protection Areas and Maximum Spacing of ESFR Sprinklers

SPRINKLER YERLESIMI

NFPA - Sprinkler Koruma alani - ESFR sprinkler

Ceiling/Roof Heights Up to 30 ft (9.1 m)

Ceiling /Roof Heights Over 30 ft (9.1 m)

Protection Area Spacing Protection Area Spacing
Construction Type 7 m> ft m ft2 m? ft m
Noncombustible 100 9.3 12 3.7 100 9.3 10 3.0
unobstructed
Noncombustible obstructed 100 9.3 12 3.7 100 9.3 10 3.0
Combustible unobstructed 100 9.3 12 3.9 100 9.3 10 3.0
Combustible obstructed N/A N/A N/A N/A




SPRINKLER YERLESIMI

NFPA - Raf arasi sprinkler
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SPRINKLER YERLESIMI

* Engellerle iliski — TS EN12845

B -
i
---------------------------- X D
I . b ; I
________________________________________________ |
i
i
i
I
i
g g >
i
Key
D deflector b distance from underside of beam

a distance from beam

Figure 9 — Sprinkler location relative to beams



SPRINKLER YERLESIMI

e Kanal altina sprinkler = TS EN12845

— DUz kanal genisligi 80cm’den fazla ve duvardan
mesafe 15cm’den azsa

— Dz kanal genisligi 100cm’den fazlaysa

— Yuvarlak kanal genisligi 100cm’den fazla ve duvardan
mesafe 15cm’den azsa

— Yuvarlak kanal genisligi 120cm’den fazlaysa
e kanal altina ilave sprinkler konulur.



SPRINK

Engellerle iliski -

L
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Ceiling
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Elevation View

PA

FIGURE 8.6.5.1.2(a) Positioning of Sprinkler to Avoid Ob-
struction to Discharge (SSU/SSP).

20.04.2017

ER YERLESIMI

Distance from Sprinklers to
Side of Obstruction (A)

Maximum Allowable
Distance of Deflector Above
Bottom of Obstruction (B)
[in. (mm)]

Less than | ft (300 mm)
1 ft (300 mm) to less than | fi
6 in. (450 mm)

1 ft 6 in. (450 mm) to less than

2 ft (600 mm)
2 ft (600 mm) to less than 2 fi
6 in. (750 mm)

2 {1 6 (750 mm) in. to less than

31t (900 mm)

3 ft (900 mm) to less than 3 ft
6in. (1.1 m)

3ft6in. (1.1 m) to less than
4ft (1.2 m)

1 ft (1.2 m) to less than 4 fi
6in. (1.4 m)

1 ft 6in. (1.4 m) to less than
5ft (1.5 m)

51t (1.5 m) to less than 5 ft
6in. (1.7 m)

5ft6in. (1.7 m) to less than
6ft (1.8 m)

6 ft (1.8 m) to less than 6 ft
6in. (2.0 m)

6 ft 6 in. (2.0 m) to less than
7 ft (2.1 m)

7 ft (2.1 m) to less than 7 fi
6in. (2.3 m)

0 (0)
21% (65)

3% (90)
5% (140)
7% (190)
9% (240)
12 (300)
14 (350)
16% (420)
18 (450)
20 (510)
24 (600)
30 (750)

35 (875H)
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DOSEME BOSLUKLARI-TS EN 12845

* Yuruyen merdiven, yuridyen bant, vb nedenli déseme
bosluklari cevresine asagidaki sekilde sprinkler korumasi
yapilir
e Sprinkler arasi mesafe 1.5mila 2.0m olmalidir

e Sprinklerin déseme bosluguna uzakligi en fazla 50 cm
arasinda olmahdir



FIGURE A.8.15.4 Sprinklers Around Escalators.



DOSEME BOSLUKLARI-NFRPA

 DAseme bosluklari cevresine asagidaki sekilde
sprinkler korumasi yapilir

Doseme boslugu cevresine en az 45cm derinliginde
yanici olmayan bir alin yapilir

Sprinkler arasi mesafe 1.8m olmalidir

Sprinklerin alna uzakhgi 15 ila 30 cm arasinda olmalidir



SPRINKLER YERLESIMI

 Mahyaya mesafe- NFPA

31t (0.9 m)

)ffs /\7/4 maxtrﬁum

y \{ﬂ

Section

Section

g5

|
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HO——O0—0 f|3 O——0——0- lo—0— 00 OO
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Peak line J Peak line |
-0—O0—0 1 O % o —0—0—=0 i O—O—F‘Q—O
] |
O—O0—0 % o é o 0—0—0—0 O—O—LO—O
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FIGURE 8.6.4.1.3.1(b) Sprinklers at Pitched Roofs: Branch

FIGURE 8.6.4.1.5.1(a) Sprinklers Under Pitched Roofs with Lfues Rin U ahe Slope.

Sprinkler Directly Under Peak: Branch Lines Run Up the Slope.



KAYNAKLAR

e TSEN 12845 - SABIT YANGIN SONDURME
SISTEMLERI — OTOMATIK SPRINKLER

SISTEMLERI — TASARIM, MONTAJ VE BAKIM-
2016

* NFPA 13-STANDARD FOR THE INSTALLATION
OF SPRINKLER SYSTEMS-2016
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