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ONSOZ

Bu aragtirmamn amaci, 20.000 m* lik bir deponun yangin giivenlik tesisati uygulamasimin
ekonomikliginin arastinlmasidir. Bu aragtirmada, depolamarun raf sistemi ile yapilacag:
diistiniilerek 1slak borulu sprinkler siufi i¢inden, raf arast sprinkler ve ESFR sprinkler
sistemleri ekonomikliginin aragtirilmasi yapilmistir.

Arastirmanin baslangicindan itibaren bitimine kadar olan zamanda yardimlarini esirgemeyen
tez danusmanim Dog.Dr.Eytip Akaryildiz ve NORM Teknik firmasindan Sn. Taner Kabogluw’
na tesekkiirlerimi sunarim.
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OZET

Bu galismada bina i¢i hortum sistemleri, sistem tiirleri, sistem elemanlar, yangin suyu
basinglandirma sistemleri, yangin suyu depolamasi, borulama, tehlike smiflar1 konularinda
bilgiler verilmistir.

20.000 m?’lik alana sahip depoda, yangin koruma sistemi olarak bahsedilen sistemlerden 1slak
borulu sistem segilmistir. Depolamanin rafli sistemle yapilacagi distiniilmis ve rafli
depolamaya uygun, raf arasi sprinkler sistemi ile ESFR sprinkler sistemi ekonomiklik
acisindan karsilastirilmistir.

Secilen borulama bigimine gére boru ¢aplandirmast hidrolik hesap yoéntemi kullanilarak
yapilmis, hazirlanan projeye gore kesif cikartilmistir. Cikartilan kesif dogrultusunda ilgili
firmalardan malzeme teklifleri alimp, iscilik fivatlar1 da eklenerek maliyet hesabr yapilmistir.
Yapilan hesaba gore hangi sistemin daha ekonomik olacag: sonucuna varilmigtir.

Anahtar kelimeler: Yangin, raf arasi, ESFR, ekonomik, sprinkler.
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ABSTRACT

This study gives information on the issues of indoors hosing systems, system types, system
components, fire water pressure systems, fire water storage, piping, and danger categories.

For a 20,000 m* storage area, wet piping system was chosen among the fire protection
systems. Assuming that the storage will be made by a shelving system, splinker system in
rack, which is suitable for storage by shelving and ESFR splinker system were compared in
terms of economic applicability.

For the chosen piping system, the pipe diameters were calculated using hydrolic calculation
method and the equipment list was prepared according to the designed project. A cost analysis
for these 2 projects was made using the price offers from the suppliers and the labor costs.
The most economic system was then chosen comparing the calculated costs.

Keywords: Fire, In-rack, ESFR, economic, sprinkler.
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1. GIRIS

Ulkemizde yangm giivenlik o6nlemlerinde, son yillarda az da olsa Onem verilmeye
baslandiginmi goriiyoruz. Uluslararas: nitelikteki kuruluslarla yitksek binalarda alinan tedbirler,
yanginlardaki hasar seviyesini azaltacak yonde olumlu gelismelerdir. Yangindaki zarar
miktarinin itfaiye ile degil, onemle azaltilacagi gerceginden hareketle yavas yavas kova,
kazma, kiirek ve kanca birakilarak modern sistemlerin yapilmasina baglanmistir. Algilama
sistemleri, sprinkler sistemleri, basin¢landirilmis yangin merdivenleri, kanal damperleri,
standartlara uygun yangin dolaplart ve sondiirme tiiplerinin kullanimu her gecen giin
yayginlasmaktadir. Fakat bu sistemlerin tam olarak isletildigini, her an kullamima hazir
oldugunu ve egitilmis personelin bulundugunu sdylemek mimkiin degildir. Cok ciddi
kuruluglarda bile yangin organizasyon planlarinin, bakim ve igletim yonergelerinin eksikligini

gormek miimkiindiir.

Yangin sondiirme sistemlerinde glintimtiziin yliksek teknolojisine ragmen sondiirme elemani
olarak suyun Snemi yadsinamaz. Gerek fiziki, kimyasal, ticari avantajlar1 gerekse ¢ok genis
uygulama sahasina sahip olmasi suyun Snemini bir kat daha arttirmaktadir. Ancak suyun
sondiirme etkisi ve 6zelligi; sistem elemanlarinin ve sistemlerinin dizayninin dogrulugu ile
hayata gegirilmelidir. Bu anlayisla yola ¢ikilarak sistemler standartlar ile disipline edilmis,
bilgi birikimleri ve uygulamadaki tecriibelerin katkilari ile de desteklenmistir. Uygulama
sahalarinin  farkliligida - sondiirme  sistemlerinin ¢esitlendirilmesini gerekli kilmistir. Bu
cesitlilik icinde sondiirme etkisinin net ve kesin olmasi amaci ile sistemler ve elemanlar
stirekli olarak {treticiler ve projeciler tarafindan gelistirilmektedirler. Bu ¢alismalar
néticesindé; “yﬁksek rafli” depolama mahallerinde (high rack storage) veya yilksek tavanli,
yogun yiiksek depolama yapilan mahallerde kullanilan “raf arasi sprinkler” sistemlerine
muadil gelisme kaydedilmistir. “raf arasi” sprinkler sistemlerine alternatif olarak ESFR (Early

Suppression-Fast Response) sprinkler sistemi gelistirilmistir.



2. BINA iCI HORTUM SiSTEMLERI

Yangin séndiirmede yaygmn olarak sabit borulu sistemler kullamilir. Sabit borulu sistem,
Yangina elle miidehalede suyun, kaynagindan miidahale noktasma iletimini saglamak
amaciyla hazirlanmis sabit, kalic1 borulama ve ucuna takilan hortumdan olusan tesisatin

Otomatik sprinkler sistemlerinin denetimi altina aldifn yanginlarin, hortum sistemi
kullanilarak noktasal olarak sogutulmasi ve sondtriilmesini saglar. Ayrica yangin mahalinde
bulunanlarn, yangini erken haber almalart durumunda, daha otomatik sprinkler sistemi
agllmadan, yangmn denetlenmesi ve sondiiriilmesinde hortum sistemleri kullamlir. Bu
yonilyle, hortum sistemleri otomatik sprinkler sistemine alternatif olmayip birbirini
biitliinleyici konumdadir. Ayni zamanda tasmabilir sﬁn@ﬁrﬁcﬁler yangin hortum dolaplarmin

icerisine, hortum sisteminin kullanimina engel olusturmayacak sekilde yerlestirilebilir.

Hortum dolaplar her katta ve yangin duvarlar ile ayrilmig her boliimde, aralarindaki uzaklik
30 metreden fazla olmayacak sekilde diizenlenmelidir. Dolaplar miimkiin oldugu kadar
koridor ¢ikist ve merdiven sahanlifi yakimna, kolaylikla goriilebilecek sekilde
yerlestirilmelidir. Yangin swrasinda hortum ve cihazlarin kullamilmasimi zorlagtirmayacak

sekilde tasarlanmali ve zeminden yliksekligi en fazla 1.20 m. olmahdir.

500 m? lik alan i¢in bir adet yangin muslugu ve dolab1 yapilmalidir. Binalarin kapali kullanim

alan1 500 m? den kii¢iik olsa da her katina bir adet yangin muslugu ve dolab1 konulmalidir.

Yangin dolabi dagilim tiirleri sunlardir (Sekil 2.1):
Dikey dagilim — agag

Dikey dagilim — dongiili

Yatay dagilim — agag

Yatay dagilim — dongiili

Bina ici sabit borulu sistemler {i¢ kategoride ele alinir. (Ozkaya, 2002)

2.1 Islak Borulu Sistem

Suyun sabit borulu sistem i¢inde, basingli olarak her an kullanima hazir bekledigi sistem

tiiriidiir. (Ozkaya,2002)
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Sekil 2.1 Cesitli dagitim tiirleri kolon semalar.



2.2 Kuru Borulu Sistem

Sabit borulu sistem igerisinde suyun hazir olarak beklemedigi, genelde borulamanin icinde
basingli hava bulunan sistem tiiriidiir. Genelde donma riski olan yerlerde, suyun donmasina

kars1 koruma amagcli kullanilir. (Ozkaya,2002)

2.3 Bos Sabit Borulu Sistem

Itfaiyenin kullanimi i¢in, itfaiyenin kendisinin basinglandirarak sagladigi suyu, binanin gesitli
bslge veya katlarina ulastirmak amaciyla yapilmis, sabit boru tesisati tiiriidiir. Itfaiye, tesisat
tizerinde belirlenen noktadan suyu, itfaiye aracimi kullanarak sisteme basar, séndirme

yapilacak alan yakininda bulunan agizlara hortum baglanarak kullanilir. (Ozkaya,2002)



3. SISTEM TURLERI

3.1 Islak Borulu Sprinkler Sistemi

Sistemde biitiin borular basinglt su ile doludur. Sprinkler kafas: belli bir sicakliga geldiginde

aktive olarak basingh suyu 6zel deflektorii sayesinde pulvarize olmasini saglar.

Donma tehlikesi olmayan alanlarda ve suyun dncelikle farkli zararlar olusturmadan, séndiirme

etkisinin beklendigi alanlarda tercih edilir. (Ozkaya,2002)

Su Motoriu Gong

Bovuniu Vana

Sekil 3.1 Islak borulu sprinkler sistemi kolon semasi.

3.1.1 Raf Arasi Sprinkler

Raf arasi sprinkler yiksek rafli depolama mahallerinde veya yiiksek tavanli, yogun yiiksek
depolama yapilan mahallerde kullamlamr. Raf arasi sprinkler sistemlerinde standart veya

biiyiik tanecikli sprinkler kullamlir.



Raf arasi sprinkler sistemleri; yliksek rafli depolama mahallerinde raflar arasi ve/veya
lizerinde yiiksek tavanli, yogun ve yiiksek depolama yapilan mahallerde, yiikleme dagitimi ve
yogunlugu simrlamalar getirerek kullanictyr kisitlayan ve yiikleme, bosaltma esnasinda
sprinklerin maruz kalabilecegi istem digt1 darbeler ile gereksiz su bosaltimina sebep olan

sistemlerdir.

Genel olarak, standart veya biiylik tanecikli sprinkler yangini séndiiremez ancak yangin
noktasimin etrafindaki yanict maddeleri islatma, sogutma ve tavanda biriken sicak gazlarin
sogutulmasi ile yanginin kontrol altinda tutulmasim saglar. Kontrol altinda tutulan yangmin
kesin olarak sondiiriilmesi i¢in manuel olarak miidahale edilmesi gerekir. Ancak vakalar
irdelendiginde bu tiir sprinkler ile donatilmus sprinklerin yangim nadir séndlirdigli tespit

edilmistir.

Kontrol modunda dizayr'i. edilen sprinkler sistemleri ortamda bulunan yamicilarn, ortaya
¢ikaracagt 1s1 oraninin muhtemel artiy miktarina gore daha genis operasyon alami kabulleri,
daha yiiksek su debileri ve/veya daha fazla miktarda raf arasi sprinkler kullanimi ile
desteklemir.(Dikel,1997)

3.1.2 Early Suppression Fast Response (ESFR)(Hizh aktive olan sprinkler) Sprinkler

ESFR sprinkler sistemleri yangin séndlirme sistemleri iginde, 6zellikli kullanim alanlan ve
etkinlik acisindan 6zel bir yer tutmaktadir. ESFR sprinkler, dzellikle siddetli yanginlari

bastirmak ve sondiirmek icin gelistirilmistir.

Yiiksek rafli depolama mahallerinde veya ytiksek tavanli, yogun yitksek depolama yapilan
mahallerde kullanilan raf arasi sprinkler sistemine muadil geligme kaydedilmistir. Raf arasi

sprinkler sistemi ESFR sprinkler uygulamalart ile yer degistirmistir.

Kontrol altinda tutulan yangimi kesin sondirme ancak yangmin ilk asamalarinda fazla
miktarda suyu ilk atalet ile direk alevlenme noktasinda bosaltmakla miimkindir. Bu imkani,
tim dizayn kriterlerine ve temel prensiplere uyulmak kaydi ile ESFR tiirii sprinkler saglar.

ESFR tip sprinkler yiiksek kiimeli depolama yapilan mahallerde kullanilmak {izere dizayn
edilmistir. Dizayn kriterlerine uymak kaydi ile, 12,2 m. maximum depolama yiiksekliginde,

13,7 m. maximum tavan yiiksekliginde, tavana agag: bakan sekilde monte edilir.

Yapilan mithendislik caligmalar ve testler sonucunda elde edilen verilere gére ESFR sprinkler

sistemleri maximum 12,2 m. yiikseklikteki mahallerde kullanilir. Maximum 12 adet sprinkler



acilacag: diigtiniilerek dizayn edilir. Yapilan testlerde her defasinda 1-4 sprinklerin agildig
goriillmils ancak yanginin muhtemel gelisigiizel yayilmas: ihtimaline bagh olarak acilmas:

muhtemel sprinkler sayis1 12 olarak belirlenmistir.

9,1 m. yiikseklige kadar, ESFR sprinkler aras1 max. mesafe 3,7 m. , operasyon alani ise 9,3 m?
olmalidir. 9,1-12,2 m. aras: yiiksekliklerde ise ESFR sprinkler arasi max. mesafe 3,1 m, max.
operasyon alant 9,3 m? olmalidir. Sprinkler sicakligini belirlérken, tavanda giin i¢indeki max.
sicaklik dikkate alinmalidir. Tavan sicakligi 38°C’ye kadar olan mahallerde 57°C-77°C’lik
sprinkler , 38°C-66°C (max)’a kadar olan mahallerde 79°C-107°C’lik sprinkler kullanilir.
ESFR sprinklerin deflekt6rii 1slatilacak mahalde kesinlikle g6lge etkisi yaratmaz.
Deneyimlerle 2” lik ana brangman {izerinde upright olarak kullamlanlar baglh oldugu borunun
golge etkisi yaratmasi sebebiyle kesinlikle pendent kullamilmas: gerektifi sonucuna

varilmstir.

ESFR sprinkler deflektoriniin tavandan max. 35 cm min. 12,5 cm asagida olmas: gerekir.
(Dikel,1997)

3.2 Kuru Borulu Sprinkler Sistemi

Sabit bir borulama sistemine, belli bir sicaklia geldiginde her birinin teker teker otomatik
olarak acildig1, otomatik sprinkler kafalarinin takili oldugu, borulamanin iginde suyun
bulunmadidi, yerine basinghi hava veya azotun bulundugu, suyun basingl hava veya azotun

bosalmasindan sonra akmaya bagladig: sistem tiirtidiir.

Donma veya kaynama etkisi bulunan alanlarda alanlarda kullanilir. Iginde su kalmamasina
engel olunamadig1 igin kuru tip sprinkler sistemlerinde asagiya sarkik tip sprinkler kafalar
kullaniimaz. Donma riskinin ortadan kalkmasi durumunda isletmede bu tip sistemler 1slak

boruya ¢evrilebilir.

Kuru borulu sprinkler sistemlerinde sprinklerin agilmasi ile suyun agilan sprinklerden gelmesi
icin gereken siirenin sistemdeki havamin bosalmas ile ve tesisatin hacmi ile dogrudan iliskisi
olmasi nedeniyle, tek bir bolge i¢in misade edilen borulama i¢ hacmine siurlamalar
getirilmistir. Kuru borulu sistem boru i¢ hacmi 2839 It’den fazla olmamalidir. Olmasi

durumunda sistem béliinerek, iki veya daha fazla sitem haline getirilmelidir.

Suyun erisim siiresini kisaltmak havamn hizla atilarak suyun gelmesini hizlandirmak
amactyla hizli agma cihazi kullamilabilir. Bu tiir cihazlar basingli havadaki ani basing

degisimini algilayarak havanin daha izl bogalmasini saglar.



Kuru borulu sprinkler sistemlerinde, havanun itilerek bosalmasi engellenebileceginden, 1zgara
tipi borulama uygulanmaz. Ozellikle borulama arasinda hava kalmasi ve hava tahliyesinin

diizensiz ve sondiirme iglemi bagladiktan sonra uzun siire devam etmesi nedeniyle kaginilir.

Kuru tip alarm vanasi ve stirekli su ile basin¢ altinda bulunan ekipmanlar donma riski

bulunmayan alanlarda olmalidir. (Ozkaya, 2002)

3.3 On Tepkili Sprinkler Sistemi

Sabit bir borulama sistemin, belli bir sicaklia geldiginde her birinin teker teker otomatik
olarak acildig1, otomatik sprinkler kafalarimin takili oldugu, borulamamin icinde suyun
bulunmadig1, yerine basingli hava veya azotun bulundugu, suyun akmas: icin sprinkler

kafasinin acilmasindan bagka, elektrik veya mekanik dogrulama gerektiren sistem tiirtidir.

Kuru borulu ve 1slak borulu sprinkler sisteminin bir karmas gibi caligirlar. Kuru borulu
konumdan 1slak borulu konuma gegmek icin baska bir algilama sisteminin teyidini (tek
kilitlemeli) veya sicakligin yiikselerek sprinkler kafasinin acilmasit gereken (kilitlemesi) veya
her iki kosulun saglanmasi (gift kademeli) gereken sprinkler sistemidir. (Ozkaya, 2002)

3.4 Baskin Sistem

Sabit bir borulama sistemine, siirekli olarak agik olan, agik sprinkler kafalarinin takili oldugu,
borulamanin i¢inde suyun bulunmadigi, suyun akisini kumanda eden baskin vananin mekanik,
elektrikli veya elle tahrik edilmesi sonucu, suyun tim sprinkler kafalarindan birden tim

korunan alana veya yiizeye bosaldig: sistem tlirtidiir.

Sistemin ¢alisma alam séndiirme alani ile ayni olmas: ve sprinkler kafalarinin sicaklik duyar

elemant gibi 6zelligi olmamasi nedeniyle tasarimlar: farkli ele alimr. (Ozkaya, 2002)

3.5 Cevrimli Sprinkler Sistemi

Sabit bir borulama sistemine, belli bir sicakliga geldiginde her birinin otomatik olarak
agildign, otomatik sprinkler kafalarimin takili oldugu, yangmi izleyerek, séndiigliniin
anlagilmas1 Uzerine kendini kapatan, yangimun tekrar baslamasi durumunda ise kendini

yeniden agarak, otomatik olarak evrimli ¢alisabilen sistem tiirtidiir. (Ozkaya, 2002)



4. SISTEM ELEMANLARI

4.1 Sprinkler

Sistemdeki akiskamin pulvarize olarak mahale bosalmasini saglayan cihazdir. Gévde, cam
ampul veya ergir lehim ve deflektér olmak Uzere ¢ kisimdan olusmaktadir. Degisik -
sicakliklarda aktive olan cam ampulleri vardir. Teknik agidan herhangi bir fark olmamakla
birlikte, cam tiipciikldi agilma elemanlar sicaklik degerlerinin daha kolay belirlenmesi ve
estetik nedenle, metal tip agiima elemanlan acilma sonrasi yayilan parcalarin daha kolay

bulunmasi nedeniyle gida alanlarinda tercih edilir.

Sekil 4.1 Otomatik sprinkler kafasi elemanlar.

Sprinkler acilma sicakligy; sprinkler kafasimin acilarak, suyun akmaya basladigi sicaklik
degeridir. Tavan sicakligina bagli olarak belirlenir. Standartlarin beliriedigi sprinkler acilma

sicakliklar ¢izelge 4.1° de belirtilmistir.
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Cizelge 4.1 Sprinkler agilma sicakliklart

En Yiiksek Slcaldlk Sicaklik Cam Tip Rengi
Sicaklig1 Degeri Simiflamasi
38°C 57-77°C Olagan Kirmizi/Portakal
66°C 79-107°C Ara Sari/Yesil
107°C 121-149°C Yiksek Mavi
149°C 163-191°C Fazla Yiksek Mor
191°C 204-246°C | Cok Fazla Yiiksek Siyah
246°C 260-302°C Asin Yiksek Siyah
329°C 343°C Asirt Yiksek Siyah

Sprinklerin deflektoriine gore, sicaklifima gore, uygulama gérevine gore ¢ok gesitleri vardir.
Her tip sprinklerin genis korunmali ve gabuk duyarl: tipleri mevcuttur. Genel olarak asagidaki
gibi simflandirabiliriz. (Ozkaya, 2002)

4.1.1 Asag Sarkik (pendent) Sprinkler

Suyu agagiya dogru vererek suyun pulvarize olmasini saglar. En c¢ok kullanilan tiplerdir.
Genel olarak 1/2" ve 3/4" disli halinde tiretilir. (Ozkaya, 2002)

4.1.2 Yukari Doniik (upright) Sprinkler

Aym asag sarkik sprinkler gibidir. Tek farki suyu yukan dogru firlatarak, deflektore
carptirdiktan sonra mahale pulvarize eder. Borunun {izerine monte edilir. Genelde garajlarda

ve depolarda kullamlir. (Ozkaya, 2002)

4.1.3 Duvar Tipi (sidewall) Sprinkler

Tavamin miisait olmadig1 mahallerde duvar tipi sprinkler kullanilir. Yatay ve dikey olmak
iizere iki tipi vardir. Otel odalarinda ve genis mahallerde sikca kullamlir. (Ozkaya, 2002)

4.1.4 Asma Tavanda Kullanilan Sprinkler

Asma tavan kullanilan mahallerde kullanilir. Rozetli ve gizli tip olmak lizere iki gesittir.

Rozetli olanlarda, asma tavanda sprinkler géziikiir. Gizli tiplerde ise sprinkler tamamen

2002)
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4.1.5 Ozel Amach Sprinkler

Bu tip sprinkler uygulanacak mahalin 6zellifine gbre yapilmis sprinkler tipleridir. Ornegin;
kagit depolari i¢in iri damla pulvarize eden (Large-drop) sprinkler tiretilmistir. Kagit i¢in i¢in
yanan bir madde oldugu i¢in suyu pulvarize ederek bosaltmak yeterli olmaz. Bu tip sprinkler
suyu iri damlaciklara ayrarak kagit yangmnlarinda etkili olurlar. (Ozkaya, 2002)

= ‘A__.

=
—
Standart Sarktk Standare Dik Yatay Duvar Kenan.
Sekil 4.2 Montaj bigimine gore sprinkler gesitleri. b

4.2 Alarm Vana Istasyonu

4.2.1 Islak Alarm Vana Istasyonu

Islak borulu sprinkler sistemlerinde sistemin ¢alisip calismadigim gézlemek, gerektiginde

bosaltabilmek amaciyla gider vanasi, giris ve ¢ikisinda basing gostergesi bulunan vanadir.

Sprinkler cami patlayip su ak1§1na izin verdiginde klapenin {izerindeki basing diiserek
'klapenin agilmasia yani kollektdr suyunun akigina izin verir. Klapenin ég21ndﬁki yol agilarak
suyun geciktirme hiicresine, oradan basing anahtarma, en son da motor gonga giderek drene
olur. Burada geciktirme hiicresi yanlis alarmlar1 dnlemek i¢in kullanilir. Yaklagik 4 It'lik bir
hacmi vardir. Sistemdeki basing daigalanmalarindan dolay: klape yerinden oynayarak yoldan
suyun kagmasina neden olur. Eger geciktirme hiicresi olmazéa, su hemen motor gonga
giderek yanlis alarma neden olur. Geciktirme hticresi kullamldiginda ara sira gelen bu sulan
hiicresinde tutarak yanlig alarmi nler. Sistemde basing kaybi devam ettigi siirece ¢ek valfin
klapesi siirekli agik kalir. Su akisi devam ederek geciktirmé hiicresini doldurarak basing
anahtarina, oradan da motor gonga giderek once elektriksel sonrada mekanik alarm verdirmis
olur. Su, motor gongu calistirdiktan sonra drene olur. Sistem rejime ulastiginda klape
kapanarak su beslemesi .kesilir. Geciktirme hiicresi orifis sayesinde otomatik olarak drene
olur. (Ozkaya, 2002)
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Sekil 4.3 Islak alarm vana istasyonu.
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422 Kuru Alarm Vana Istasyonu

Kuru borulu sprinkler sisteminde basingh hava ile suyu birbirinden ayman ve kontroli
saglayan vanadir. Sistemin ¢alisirhifinm gézleme amacli iglevinin yaninda mekanik (pnématik

veya hidrolik) veya elektrikli olarak kontrol imkam saglar. (Ozkaya, 2002)

4.2.3 On Tepkili Vana Istasyonu

On tepkili sprinkler sisteminde basingh hava ile suyu birbirinden ayiran ve kontrolii saglayan
vana veya vanalar grubudur. Sistemin cahisirhigini gézleme amacli iglevinin yaninda mekanik

(pnoématik veya hidrolik) veya elektrikli olarak kontrol imkam saglar. (Ozkaya, 2002)

4.2.4 Baskmn Vana Istasyonu

Baskin tipi sprinklerde basingli suyun atmosfere acik olan agzina karsi kontrol eden, hizla
mekanik (pndmatik veya hidrolik) veya elektrikli olarak kontrol edilerek acilma &zelligine

sahip vanadir. (Ozkaya, 2002)

42,5 Su Motorlu Gong

Alarm vanasindan su gegisi ile tetiklenen suyun akis giici ile ¢alisan alarm zilidir. Cogunlukia
gong bina digina monte edilerek sprinkler sisteminin aktif oldugunu uyarmak i¢in kullanmlir.

(Ozkaya, 2002)

4,2.6 Kesme Yanasi

Degisik amaglarla (bakim, onarim, vb) sistemin gegici olarak kapatilmasini saglamak tizere
suyu kesen (pompa ¢ikist veya alarm vanasi dncesinde) kapatma vanasidir. Konumu digaridan

gbzlenebilen. izlenebilen tipte uygun basing siufinda olmaldir. (Ozkaya, 2002)

Siirgiilll Vana Siirgiili Vana Kelebek Vana Kiiresel Vana
(Yiikseien Miili) (Sabit Miili - Dortgen Kafalr) (Disii Kutuiu Voianir) (Daraima Gegigif)

Sekil 4.4 Akis kesme vanalarr.
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4.2.7 Bolge Vanasi

Sprinkler sistemiyle korunan tim alanlarin degil, sadece besieme borusu ayrilmis bir
béliminin suyunun, digerlerinden bagimsiz olarak kesilmesini saglamak fizere, su besleme

hatt: tizerine konulmus olana kesme vanasi. (Ozkaya, 2002)

4.2.8 Kat Vana Grubu

Belli bir yatay dagilim (6megin kat) bélgesinin suyunu kesmek, hatti bosaltabilmek icin
olusturulan vana grubu. (Ozkaya, 2002)

P

Sekil 4.5 Kat vana grubu.

4.2.9 Vana [zleme Anahtar1

Vananin normal isletme konumunu (tam agik veya tam kapali) elektriksel olarak izlemek

amaciyla vana {izerinde bulunan elektrik kontaklaridir. (Ozkaya, 2002)

4.2.10 Basing Diisiiriicii Vana

Ait oldugu basing simifinda. giris basincindan bagimsiz olarak ¢ikisinda ayarlanan giris

basimncinin altindaki basinc: saglayan vanadir. (Ozkaya, 2002)
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4.2.11 Deneme Vanasi

Sprinkler sisteminin stireli (periyodik) denemelerinin yapilabilmesi amaciyla, en koti
konumdaki (en ytiksek ve kaynaktan en uzak) sprinkler kafasinin ucundan uzatilan bir boruyla
baglanmig, a¢ildiginda bir sprinkler kafasindan gegen akisa esit akis olusturarak, sistemin

sprinkler kafas1 agilmis gibi denenmesini saglayan vanadir.

Deneme vanasi sayesinde, herhangi bir sprinkler patlatilmaksizin, sistemin sprinkler

acildiginda nasil davranacagi gézlenmis olur.

Vananin kapali gidere baglanmasi durumunda akigin olup olmadiinin gézlenebilmesi igin,

lizerinde, suyun gercekten rahatga akabildiginin goriilldiigli izleme cami bulunmas: gerekir.

Vananin tam -agik konumdaki su gecirme katsayisi (Km faktorii), sistemde kullanilan
éprinklerle aym: Km faktdriinde olmalidir. Gerekli Km faktoriiniin saglanabilmesi i¢in, vana
g6beginin kalibreli olarak delinmis orifis olmasi yerine, vana ¢ikigina, kafasi kesik bir

sprinkler baglanmasi da miimkiindiir. (Ozkaya, 2002)

4.2.12 Gider Vanasi

Sistem borulamas: igindeki suyun bosaltilabilmesi veya biiylik ¢apli secilmesi durumunda,
tesisatin yikama iglemlerinde kullanilmasi amaciyla sistem borulamasinin en diisiik kotuna

baglanmus kiiresel vana veya siber vanadir. (Ozkaya, 2002)

4.2.13 Deneme ve Bosaltma Vanasi

Iki konumlu olarak, birinci konumda deneme vanasi, ikinci konumda gider vanasi olarak
kullanilabilecek bi¢imde yapilmis olan vanalardir. Hem deneme, hem de gider vanasi
islevlerini birlestirmis olan vanalardir. Ancak, deneme amagh baglanti yapilacak tesisat
baglant1 noktasiyla, gider amacli baglant: yapilacak tesisat noktasinin ayni olmasi durumunda,

iki islevli olarak kullanilabilirler. (Sekil 4.6) (Ozkaya, 2002)

4.2.14 Basin¢ Anahtan

Onceden ayarli basing degeri veya ayarlanabilen basing degerinde elektriksel olarak kontak

¢ikisi saglayan, su tesisatina veya alarm vanasina bagli elemandir. (Ozkaya, 2002)

4.2.15 Akis Anahtan

Onceden ayarli bir akis degerinde elektriksel olarak kontak ¢ikis: saglayan, su tesisatina bagl
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elemandir. (Sekil 4.7) (Ozkaya, 2002)

Bina I¢i Baglanh Bina Dist Baglatilt
Not : Manometre ve Basing Rahatlama Vanast zornmifu degildir,

Sekil 4.6 Deneme ve bosaltma vanasi segenekleri.

Sekil 4.7 Akis Anahtarr.
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4.2.16 Basmg¢ Gostergesi

Tesisatta bagl oldugu noktadaki su basincim gosterir. Tasarlanan sistem basincina uygun
Ol¢me araliginda secilmelidir. Sistemdeki vuruntularda veya su koglarinda zarar gérmemesi
i¢in, su darbelerine karsi korumali tlirde (darbe sonitimleyicili, gliserinli, vb.) olmalidir.
Sprinkler sistemi tesisatiin agagida belirtilen yerlerinde birer adet bulunmalidir. (Ozkaya,
2002)

Alarm vana istasyonu giris ve ¢ikisinda
Basing diistirticli vana giris ve ¢ikisinda
Kuru borulu sistemde basingli hava hattinda
Boru tesisatinin en {ist noktasinda

Deneme vanasi {izerinde

4.2.17 Rahatlatma Vanasi

Sistemin isletme basincimn tizerine ¢ikildiginda, fazla basincin atilmasini saglayan, bir tiir

oransal kalkisli emniyet vanasidir. (Ozkaya, 2002)

4.2.18 Iitfaiye Baglantisi

Itfaiyenin boru tesisatina, dolayistyla da sprinkler kafalarina dogrudan su basmasiru saglayan
baglanti agzidir. Itfaiye baglantisi itfaiyenin tesisata kendi aracindan basin¢li su vermesini
saglar. Boylece, itfaiye bina igine girmeden, mevcut borulama tesisatini kullanarak dogrudan
yangmin Ustline, i¢ine suyla miidahale edebilir. Suyun sisteme dogrudan ulagabilmesi igin,
itfaiye baglantistmin 6niinde engel olmamas: gerekir. Ayrica itfaiye baglantis1 agizlarinin,
yerel itfaiyenin kullandig baglanti agiz tlirli ve ¢apiyla ayni olmasi gerekir. [tfaiyenin baglant:
aglzlaﬁmn hangi sisteme veya kata bagli oldugunu anlayabilmesi, uygulamas: gereken su
basmcini ve miktarin bilebilmesi igin, itfaiye baglantisimin yaninda bilgi levhasi da olmalidir.

(Sekil 4.8) (Ozkaya, 2002)

4.2.19 Damlatma Vanasi

Suyun basinci atmosfere esit oldugunda agilarak, boru igindeki suyun gidere bosalmasim

saglayan, borulama basing altindayken ise kapali duran vanadir.

Itfaiye baglantisiyla gek vana arasindaki suyun stiziilmesine ve donmasina engel olmak icin
veya baskin sistemlerindeki dik borularin iginde kalan suyun, alt kottan kendiliginden

bosalmasini ve kurumasim saglamak icin kullanilir. (Ozkaya, 2002)
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Sekil 4.8 Itfaiye baglantisi ve damlatma vanasi.
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5. YANGIN SUYU BASINCLANDIRMA SISTEMLERI

Yangin suyu sistemlerinde basinglandirma, yiikseltilmis depo, basinglandirilmis depo ve

pompali sistemler kullamlarak yapilir. (Ozkaya, 2002)

5.1 Yiikseltilmis Depo

Su basimer igin gerekli enerjinin, deponun fiziksel olarak konumunun, kullanimdan daha
yiksek bir kota konulmas: yoluyla, yergekimi kuvveti, hidrostatik basing kullanilarak elde
edilen basinglandirma teknigidir. Ozellikle giivenilir enerji beslemesi sorunu olan veya tepelik
bir alanda yer alan tesisler i¢in ve orta kapasiteli yangin suyu talepleri (vaklasik 200 m?) i¢in
gegerli bir sistemdir. (Ozkaya, 2002)

5.2 Basin¢landirilmis Depo

Kapali bir depo i¢inde kullamma hazir bekleyen suyun, hava, azot vb. gazla itilerek
basinglandirilmas: teknigidir. Bu teknikte, yangin i¢in kullanilacak olan su, basinglandirilacak
olan deponun i¢inde hazir bekler. Depo ve su basingli hava sistemi tarafindan stirekli olarak
basingta tutulur veya basich gaz (hava, azot vb.) tliplerin iginde bekler, yangin suyu talebi
alindiginda, tiipler aéllarak depoyu ve suyu basinglandirir. Depodaki su ve gaz basinci bitene
kadar sisteme su saglanir. Cok miktarda suyun (50m*’ten fazla) basigh kapta tutulmasindaki
gliclik nedeniyle, yliksek kapasiteli su talepleri i¢in uygun olmayan bir sistemdir. Ancak
yangin amnda siirekli bir enerji istememesi nedeniyle, 6zellikle enerji santrallerinin paket

sistemlerinde kullanilan bir tekniktir. (Ozkaya, 2002)

5.3 Pompali Sistemler

Gerekli su basincinin, bir motorun sagladig giic ile calisan pompa yoluyla saglandig
basinglandirma teknigidir. Orta ve yiiksek kapasiteli yangin suyu taleplerinde (170
m?/saat’den fazla) ise tek uygulanabilir sistemdir. Sistemde gerekli su basincint saglamak i¢in
elektrikli, dizel pompa kullanilmaktadir. Ayrica kagaklar: karsilamak {izere kagak giderme
pompasi (jokey pompa) kullanilir.

Su basinglandirma sisteminde olusabilecek bir sorun veya bakim, onarim sirasinda tiim sulu
yangin sondiirme sisteminin devre disi kalmasina engel olmak amaci ile basinglandirma

sisteminin bir bagka basin¢landirma sistemi yoluyla yedeklenmesi durumudur.

Pompa sistemlerinde, hizli ¢alisma ve basing tretebilme ozellikleri nedeniyle, elektrik
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motorlu pompalar yeglenmelidir. Elektrik beslemesinin, zellikle yangin sirasinda zarar
gorebilecedi, kesilebilecegi olasiif: karsisinda, elektrik motorlu pompanin yam sira dizel

motorlu pompa kullanilmalidir.

Basing talebi tek pompa ile karsilanamadig: durumlarda, birden ¢ok sayida pompa seri olarak
calistirilabilir. Bu durumda pompa debi degerleri esit se¢ilmelidir. Elektrik ve dizel motorlu
pompalarin birbirini yedekledigi sistemlerde, motor gliclerine bakmaksizin, pompa basing ve

debi degerleri esit olmalidir.

Kagak giderme pompasi (jokey pompa); kacaklar karsilamak tizere, otomatik olarak g¢alisip,
otomatik olarak duran yatay tek/cok kademeli veya dikey milli pompadir. Kagak giderme
pompasi, yangin pompasinin ¢aligmasini engelleyecek veya geciktirecek debide olmamalidir.
Bir sulu séndiirme sisteminin en kii¢k talebinde bile kagak giderme pompasimin yetersiz

kalmas1 ve yangin pompasinin ¢alismasi gereklidir. (Ozkaya, 2002)
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Sekil 5.1 Kagak giderme pompast tiirleri.
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6. YANGIN SUYU DEPOLAMASI

6.1 Depo Tiirleri

6.1.1 Yiikseltilmis Depo

Deponun kullanim seviyesinden daha yiiksek kotlara konulmasi yoluyla, gerek su depolama,

gerekse hidrostatik basictan yararlanan depo tiirtidiir. (Ozkaya, 2002)

6.1.2 GOmme Su Deposu

Depo tist seviyesi zemin kotunun altinda olan, toprak altina gémiilmiis veya {stii Ortiilerek

kapatilmis su deposudur. (Ozkaya, 2002)

6.1.3 Actk Su Deposu

Deniz, gél, vb. su kaynagmin, su deposu olarak kullamimasidir. (Ozkaya, 2002)

6.1.4 Basmclandiriimis Depo

Sadece suyun depolanmasi i¢in kullamlmayan, ayn1 zamanda basingli olarak kullanima hazir

tutulmasini da saglayan depo tiriidiir. (Ozkaya, 2002)

Sekil 6.1 Yangin suyu kaynaklari/depo tiirleri.
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6.2 Depo Yapim Tiirii

Su deposunun yapildig1 malzemeye gére siniflandinlmasidir. Yaygin olarak kullanilan depo

yapim tiirleri ingai, celik, plastik, plastik veya kauguk esasli, cam elyafli takviyeli polyester su

depolardir. (Ozkaya, 2002)

ErBaorjopn

Dikey Kaseli Depo

depolaridir. Depo bigimleri dikey késeli, yatay dairesel, dikey dairesel, kiiresel ve yar1 kiiresel

Dikey Dairesel Depo Yatay Dairesei Depo Kiresel Depo Yan Kiiresel Depo

Sekil 6.2 Depo bigimleri.

6.3 Depo Elemanlar

Bir deponun saglikli ve amaca uygun olarak isletilebilmesi icin gerekli olan unsurlardir. Bu

unsurlar; depo dolum agzi, depo ¢ikis borusu, tasma borusu, havalik, adam girme kapag: ve
vorteks plakasi veya dalga kirandir. (Ozkaya, 2002)

Pilot Sanadirain
Havaltk Otomatik Dolum Vanasi
Seviye Uyant /
CeYIi;yzlm
Deneme Harti Do Borusy  ~———=— ¥ ¥ } ]; F
T 1] N\ :
| l@ :7/: H H Su Besemesi
2
I, I —_—————
Seviye Gistergesi Jl \[?
a s
Depo Cikas Borusu
Al

Sekil 6.3 Yangin suyu deposu elemanlar1 . g



7. BORULAMA

Hortum sistemine su saglamak {izere yapilan borulamada kullamilabilecek boru tiirleri
sunlardir:
Dikisli galvanizli siyah boru

Dikisli siyah gelik boru
Dikissiz ¢elik ¢cekme boru

Bunlarin disinda kalan bakir, PVC, PE borular kesinlikle kullanilmaz.

Borunun dikisli veya dikissiz ¢elik boru kullamlmas: durumunda borunun paslanmaya kars:,
Once temizlenmesi, yagdan arindinlarak astar ve koruyucu boyalarin yapiimas: gereklidir.

(Ozkaya, 2002)

7.1 Boru Baglant1 Bicimi
Sprinkler sisteminin borular: sadece asagidaki bicimlerde baglanabilir.

Kaynakli baglant:

Flansli baglant

Disli baglant (Sekil 7.1)
Kelepceli yivli baglant: (Sekil 7.2)

l::m | — 4

E ]

% I——— 4
Buging Redﬁksxyon Disii Manson Manson Rediiksiyon Nipel
Dirsek Te Istavroz . Rakor

Sekil 7.1 Disli baglant: parcalar:.
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Yivii Baglann Kelepeesi Yivii Bransman Kelepcesi Yivii Istavroz Kelepgest

Sekil 7.2 Yivli baglanti elemanlar:.

Bu boru baglanti bicimleri diginda kalan lehimli, gegmeli (muflu) vb. baglanti bigimleri
» kullanilamaz. Boru baglanti bi¢imleri ne olursa olsun sprinkler boru baglantis1 disli olarak

yapilir. (Ozkaya, 2002)

—

D

Disti Born Baglannis Digii Boru Baglangh * Kaynaki: Mansona Baglannis
(Ara Sprinkier) (Son Sprinkier) » -+ (AmSp:x?zherz;gm

Sekil 7.3 Tipik boru sprinkler montaji.
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7.2  Boru Caplandirma Yontemleri

Tehlike smufi, sprinkler kafasinin tipi, uygulama alani, boru cinsi, sistem ve borulama tipi gibi
degiskenlere bagli olarak sprinkler sistemini olugturan borulamanin ¢apina karar vermek igin

uygulanan yéntemlerdir. (Ozkaya, 2002)

7.2.1 Hidrolik Hesapli Sistem

En koti konumdaki sprinkler uygulama alami igin, gerekli akis ve basing degerlerinin
saglanabilmesi amaciyla, uygulama alanindan kaynak noktasina kadar yapilan hesaplamalarla,
olusturulan sistemlerdir. Hidrolik hesap i¢in cogunlukla Hazen-Williams hesap yoéntemi

kullanulir. (Ozkaya, 2002)

7.2.2 Boru Tablosu Yontemi

Sprinkler sisteminin tehlike sinifina gore, sprinkler kafas: sayisina bagh olarak yapilacak boru
¢aplandirmasinin hazirlanmis tablolardan bakilarak tespit edilmesidir. Her standart her tehlike

sintfindan bu yéntemle boru gaplandirmasina miisaade etmez. (Ozkaya, 2002)

7.3 Borulama Bigimleri

Sprinkler kafalarina suyun tagmmasini saglayacak olan borulama, degisik dagilim
ozelliklerinde yapilabilir. (Ozkaya, 2002)

7.3.1 Agac Tipi Borulama (Tree Sprinkler System)

Bir ana su besleme borusu iizerinde baglanan bransman borulan ile yapllafak koruma

alanlarina dagitimi yapilan borulama sistemidir. (Ozkaya, 2002)

7.3.2 Dongii Tipi Borulama (Looped Sprinkler System)

Korunan alanin ¢evresinde olusturulan halka seklindeki borulama ile dagitumi yapilan

borulama sistemidir. (Ozkaya, 2002)

7.3.3 Izgara Tipi Borulama (Gridded Sprinkler System)

Halka seklindeki boruyu birbirine birlegtiren brangmanlardan olusan borulama sistemidir.

(Ozkaya, 2002)
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Izgara Borulama

Apag Dagiunl Borulama ‘ Dingd Borulama

Sekil 7.4 Borulama bicimleri.
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8. TEHLIKE SINIFLARI

Her tasarim standardinda farkli ele alindigi i¢in, ilgili tasarim standardi esas alinarak
belirlenir. Yaygin olarak kullanian simiflandirma kullanim bigimine gore, ofis, konut,
aligveris merkezi (hafif tehlike), kiictik iiretim alanlari, depolar sinirli miktarda parlayici
bulunan alanlar (olagan tehlike), parlayici, patlayict tretim alanlar, biyiik parlayici madde

depolar1 (yiiksek tehlike) gibi simiflandirilir.

Sprinkler sistemi ile korunan alamin tamamina sprinkler sistemi uygulamr, aymi alan veya

bolge iginde pargali olarak sprinkler sistemine misade edilmez.

Sprinkler sistemi tasarimi, uygulanacag: alamun tehlike sinifi, risk tiird, depo ise depolama
bigimi, yitksekligi ve depolanan malzeme cinsine gore yapilir. Bu nedenle bu verilerden
herhangi birinde olan degisiklikte sistem tekrar tasarlanmali ve gerekli diizenlemeler

yapilmalidir.

Sprinkler sistemiyle tek bir zonla, tehlike siuflarina gére en fazla, Cizelge 8.1°de belirtildigi
kadar alan korunabilir. (Ozkaya, 2002)

Cizelge 8.1 Bir zonda en fazla korunabilir alan

Tehlike Sinifi Bir Zonda En Fazla Korunabilir Alan
Hafif veya olagan tehlike 4.800 m?
Yiiksek tehlike 2.300-m?

Yiiksek tehlike (hidrolik
hesaplanmisg sistem)

3.700 m?

Sprinklerden akacak su, asagidaki formiille bulunur:

Q=Kmx VP (8.1)

Cizelge 8.2 Standart tip sprinkler koruma alani-sprinkler arasi mesafe

Sistem Tipi En Fazla Koruma Alani | [ki Sprinkler Arasi En Fazla Mesafe
Hafif tehlike 21m? 4.6m
Olagan tehlike 12.1 m? 4.6m
Yiiksek tehlike 9.3 m? 37m
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8.1 Depolama

Bir mahalin veya alanin bir b6limiiniin veya tamaminin belirli tiir maddelerin  saklama

amagl kullalmasidir. (Ozkaya, 2002)

8.1.1 Raf Tipi Depolama

Depolanan maddelerin raflar iizerine yerlestirilerek bulundurulmasidir. Agik veya kapal tip

raflar olabilir. (Ozkaya, 2002)

8.1.2 Yigma Depolama

Depolanan maddelerin st tiste konularak korunmasidir. (Ozkaya, 2002)

8.1.3 Sepet Kutu Dépolamas1

Depolanan maddelerin kendilerinden daha biiyiik kutular igine konularak depolanmasidir.
(Ozkaya, 2002)

8.1.4 Yiiksek Depo

Depolanan meddelerin yitksekliginin 3,7mt’den fazla oldugu depo alanlandir. Bu tip alanlar
depolanan maddelerin, depolama seklinin ozelliklerine gore; 6zel tasarim degerleriyle
tasarlanir. Standart sprinkler tasariminda oldugu gibi tehlike simfi yontemiyle belirlenmez.

(Ozkaya, 2002)
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9. SONUCLAR

Yapilan hidrolik ve yatinm maliyeti hesaplart sonucu; ESFR sprinkler sistemi, raf aras:
sprinkler sistemine gore hem is¢ilik, hem de malzeme maliyeti bakimindan daha diisiik
oldugu gérilmiistiir. ESFR sprinkler sistemi raf aras1 sprinkler sistemine gore iseilik a¢isindan
%23, malzeme maliyeti a¢isindan %11, toplam maliyette de %14 oraninda daha ucuzdur.
ESFR sprinkler sisteminde raf arasina sprinkler tesisati uygulamasi yapilmadig: icin is¢ilik

siiresi de daha azdir.

Ulkemizde yapilacak yangin séndiirme sistemlerinde yatiimer g¢ogu zaman ilk yatirim
maliyetine bakip sonra yaptiracag: sistemi segmekte ve genellikle de ucuz olan sistemi tercih
etmektedir. Yangin sonrasi olusacak maddi hasar gozoniine alinmamaktadir. Onemli olan
yangina en kisa siirede miidahale edecek en etkin sistemi segmektir. Glin gegtikce endUstriyel
tesisler, fabrikalar, depolar ve is merkezlerinde sprinkler yangin sondiirme sistemi tercih

edilmektedir.
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Ek 1 Se¢im Kriterleri ve hesaplamalar

Bu boliimde islak borulu sprinkler sistemlerinden, raf arasi sprinkler sistemi ve ESFR

sprinkler sistemi ekonomiklik karsilastirilmas: yapilmustir.

Her iki sprinkler sistemi iginde ortak bulunan degerler;

Hidrolik hesap yontemi ile ¢aplandirilan sistemlerde, yiiksek tehlike smufi sprinkler
tesisatinda bir zon 3.700 m?*’ lik bir alam korur.

20.000 m*’lik depo alani i¢in gerekli olan zon adeti;

N=é=m=5,4adz6adel 9.1)
B 3700

Depolanacak malzeme, iirtin sinifi tablosundan seker olarak secilmistir. Seker lirlin simfi
Class III’ e girmektedir. (NFPA 231C-57 / Table A-2-1.3.3) (Ek 4)

Depoda kullanilan raflarin arka arkaya iki sira olacag diistiniilmiistiir. (NFPA 231C-6) (Ek 5)

Yiiksek tehlike smufi sistem tipi i¢in 1 adet sprinkler max. koruma alani 9,3 m? dir. Buradaki
hesaplarda kullanilan deger 9 m? olarak se¢ilmistir. (Cizelge 8.2)

Sekil 9.1 Cift sira raf sistemi.
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Early suppression fast response (ESFR) icin tablodan tekli, ikili, ve ¢oklu sira raf
depolamasina uygun olarak,

e Max. depolama yiiksekligi: 7,6 m

e Max. tavan ylksekligi: 9,1 m
(NFPA 231C-50/ Table 10-1.1) (Ek 6)

En yiiksek tavan sicakligi 38°C secilmistir. Bu sicaklik degerine karsilik gelen otomatik
sprinkler agilma sicakligi 57-77°C, olagan sicaklik siniflandirmasina girmektedir. Sprinkler
cam tlip rengi kirmizi/portakal rengidir. (Bkz. Cizelge 4.1). Raf aras1 sistem ¢at1 korumasi i¢in
biyiik orifisli sprinkler, raf arasi korumasi i¢in standart spnnkler ESFR sistem i¢in ESFR
sprinkler kullanilmaktadir.

Raf arast sprinkler sistemi i¢in hesaplamalar;

Sekerler karton kutular i¢inde naylon stregle sarilmis olarak raflarda depolanmaktadir.
Naylon stregle sarilmis malzemeler i¢in raf arasi sprinkler yatay mesafe31 maximum 2,4 m
olmalidir. (NFPA 231C-12) N (Ek 7)

Raflar arasi koridor mesafesi 2,4 m olarak alinmigtir.

6,7 m’ nin tzerinde ve 7,6 m depolama yiiksekligi dahil olan lirlin depolamasina gore
tablodan,
e C(Class III, naylon strecle sarilmis ve koridor genisligi 2,4 m i¢in in-rack zorunlu
sprinkler, tek hat olarak bulunur.
e Grafik 6-11(f) ve egri A&B’ye bakilarak in-rack sprinklerli gati sprir <leri su ihtiyaci

belirlenir.

o Grafik 6-9.22°den depolama yliksekligine gore bulunan orar grafik 6-11(f)’de
kullanilmaz.

(NFPA 231C-14,231C-15/ Table 6-11) (Ek 8)

Tablodan bulunan Grafik 6-11(f)’e bakildiginda grafik agagidaki 6zellikleri saglayan yerlerde
kullanilmaktadir;
e Depolama tek veya ¢ift sira raflarda,
Class III sinufi {irtinlerde,
Paketler naylon strecle sarilmis olarak,
standart paletli,
6,1 m depolama yiiksekligine kadar (Tablo 6-11° e gore depolama yilksekligi 6,7 m’
den 7,6 m’ ye kadar olan yerlerde cati sprinkleri ile birlikte in-rack sprinkler
kullanildiginda Grafik 6-11(f)’te belirtilen max. yiikseklik 6,1 m olmasina ragmen bu
egri kullanilir)
e Tablo 6-11’e gore Grafik 6-11(f)’deki A ve B egrilerini kullanabiliriz. Sif\
e A egrisinde yiiksek sicakliga dayamikli gati sprinkleri ve in rack i¢in normal smaid%% 5;)/“'
sprinkleri kullamilmaktadir. Bizim se¢imimiz her ikisi igin de normal sicaklgks’
sprinkleridir, bu nedenle A egrisi kullanilmaz. & &
o B egrisinde normal sicaklik cati sprlnklen ve in rack i u;m de normal sicaklik spnnli’l‘?
kullamlmaktadir. Bizim se¢imimize uydugundan B egrisi kullanilir. ;
e 186 m? minumum operasyon alam ve B egrisinin ¢akistirlmas: sonucu ¢at1 sgfigg
min. debisi 13,25 I/dak/m? olarak bulunur.
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(NFPA 231C-18 / Figure 6-11(f) (Ek 9)

Cat1 korumas i¢in iri damlaciklt sprinkler se¢ilmis, Km=116’dir. Basing 2,6 bar alinmigtir.

0, =K, x~P =116x /2,6 =1871t/ dak (8.1)
D =—%—=%=20,71I/dak/mz « (9.2)

20,7 It/dak/m?>13,251t/dak/m? oldugundan,
O, =CxD=186x20,7=3850,2t/dak 9.3)

Raf arasi sprinkler igin,

Y% orifis ¢apt icin Km=80 bulunur. Basing 2,8 bar alinmistir, (Ek 10)
Min. Basing P = 15 psi =103,4 kPa = 1 bar (NFPA 231C-12/ 6-7) (Ek 7)
0, =K, x~/P =80x /2,8 =134lt/ dak (8.1)

Sprinkler tavan korumasi igin gerekli sprinkler adeti, toplam koruma alammn 1 adet
sprinklerin koruma alanina oranindan bulunur.

n = < = 186 = 20,66ad ~ 21 adet sprinkler cati korumasi i¢in gerekmektedir. (9.4)
YR 9

Tablo 6-11’¢ gore naylon stregle sarilmis class III sinifi {irtinler i¢in bir sira raf aras: sprinkler
hatt1 gerekmektedir. (NFPA 231C-14, 231C-15/ Table 6-11) (Ek 8)
e Tek hat raf arasi sprinkler ve class III sinifi i¢in hesaba 6 adet sprinkler eklenir.
e Yangmn aninda ¢at1 sprinkleri ile birlikte 6 adet raf arasi sprinklerin de agildig: kabul
edilir. ’
(NFPA 231C-12/6-8 (a) ) (Ek 7)

Catt sprinkleri ile acilacak olan 6 adet raf aras1 sprinklerin toplam debisi,

=n, xQ, =6x134 =804[t/ dak (9.5)
3 2 2

Toplam debiye yangin dolabi i¢in 379 1t/dak eklenir. (NFPA 231C-10/5-7.1) (Ek 11)



0, =379t/ dak

Toplam pompa debisi;

O, =0 +0, + 0, =3850+804+379 = 50331t/ dak = 301,98m*/ h (9.6)

olarak bulunur.

Su rezervi en az 1,5 saat olacaktir. (NFPA 231C-10/5-8) (Ek 11)

V=0,x1,5=301,98x1,5=45297m* = 455m* .7

ESFR sprinkler sistemi icin hesaplamalar;

Bina yiiksekligi 9,1 m’ den ¢ok, 13,7 m* den az olan yerlerde brangmanlar aras1 mesafe 3,1 m’
den ¢ok, 2,4 m’ den az olamaz. 9,1 m’ nin tizerindeki binalar i¢cin sprinkler aras: mesafe 3,7
m’ den ¢ok, 2,4 m’ den az olamaz. (NFPA 231C-49 / 10-2.2) (Ek 12)

ESFR sprinkler i¢in izin verilen kullanim sekli 1slak borulu sistemdir. (NFPA 231C-49 / 10-
2.3) (Ek 12)

Depolama yiizeyinin en yiiksek noktasi ile sprinkler deflektorii arasindaki mesafe en az 0,46
m olmalidir. Large drop ve ESFR sprinkler korumasi igin bu mesafe en az 0,91 m’ dir.
(NFPA 231C-9 / 4-5) (Ek 13)

Early suppression fast response (ESFR) igin tablodan tekli, ikili, ve ¢oklu sira raf
depolamasina uygun olarak,

e Nominal k faktori: 13,5-14,5

e Sprinkler dizayn basinc1: 3,4 bar segilmigtir.

e ESFR i¢in raf arasi sprinkler gerekmemektedir. ‘
(NFPA 231C-50/ Table 10-1.1) (Ek 6)

ESFR sprinkler dizayninda en uzak 12 sprinkler adedine gore, ii¢ brangmandan her birinde

dort adet sprinklere gére dizayn yapilir. (NFPA 231C-49/ 10-2.1) (Ek 12)
0, = Kmx+/P =212x /3,4 = 390,91/ dak (8.1)
O, =n, x Q, =390,9x12 = 4690,81t / dak (9.5)

Sprinkler su ihtiyacina yangin dolabi i¢in 946 It/dak eklenecektir.
(NFPA 231C-49/10-3.1) (Ek 12)
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0,= 9461t/ dak

Toplam pompa debisi;
O; =0, +0, =4690,8 +946 = 5636,8lt / dak =338,2m*/ h (9.6)
Su rezervi en az 1 saat olacaktir. (NFPA 231C-49 / 10-3.2) (Ek 12)

V =0, x1=340m> .7
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Ek 2 Hidrolik hesaplar

Raf Arasi Sprinkler Sistemi I¢in A-C, 1-4 Akslar1 Aras1 Hidrolik Hesabi



Remote Area Location
Occupancy Classification
Density

R.emote Area Size
Coverage per Sprinkier

Sprinkler K-Factor

No. of Sprinkler Calculated

In-Rack Demand

Source Haose Demand

. Total Water Including Hose

Name of Confractor
Name of Designer

Address

Authority Having Jurisdiction

HYDRAULIC CALCULATIONS
for
20.000 m2 DEPO

IN RACK SPRINKLER KORUMALI

Contract No.

Date  May 18, 2002

Design Data:

A-C, 1-4 AKSLARI ARASI

CLASS III COMMODITY
13.25 Ipm/sq.m
186.0 sq.m

© 6.9 sq.m

varies

27

480.0 Ipm

379.0 lpm

5129.2 Ipm

HACER OZDEN



une 21, 02 05:22 PM

Total Water Including Hose
Additional Allowances
Discharge from Sprinkiers
Source Hose Demand

Average Imbalance

Maximum Imbalance

Maximum Velocity @ Pipe: bl45
Maximum Fr. Loss @ Pipe: fm3

Remote Area was not Peaked

39

20.000 m2 DEPO-IN RACK SPRINKLER KORUMALI

GENERAL RESULTS

5128.2 Ipm
0.0 Ipm
4751.1 lpm
379.0 Ipm
0.086 Ipm
1.9 Ipm
5.9 m/s

0.010 bar/m

Velocity pressures have been used for information only, and are not valid for balancing the system.

Static Pressure
Residual Pressure
Row

Hose Allowance
Available Pressure
Required Pressure
Safety Factor
Water Flowing

SOURCE : s1

9.6 bar

9.0 bar
5678.0 Ipm
379.0 Ipm

9.1 bar

7.7 bar
15.3%, 1.4 bar
4750.2 Ipm

Page: 2
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Water Curves for Src : s1
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0 1500 2500 3500 4000 4500 5000 5500 6000
LPM
Curve Values - X :bar @ lpm
Supply Curve @ Src : sl A:96@0 - B:9.2@4750.2 - C:9@5678
Supply Curve with Hose @ Src : sl D:96@0 - E:9.1@4750.2 - F.9@ 5299
‘ @ Src: sl 14@ - G:7.7@¢ !
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20.000 m2 DEPO-IN RACK SPRINKLER KORUMALI

NODES
# | Type | Value | Elevation| X Y | Res, Pres. | Discharge
m . m m bar Ipm
sl Src [...] -5.0 239.0| 18.0 7.7 379.0
h27 | Head | 80.00 7.0 35.0( 45.6 2.2 118.7
hi |Head|116.00 ,9.0 43.0 | 45.0 2.6 188.6
h2 | Head ! 116.00 9.0 40.0 | 45.0 2.6 186.0
h3 | Head | 116.00 9.0 37.0| 45.0 2.5 185.2
h4 |Head | 116.00 9.0 34.01 45.0 2.5 185.2
h5 | Head | 116.00 9.0 31.01 45.0 2.6 185.6
hé | Head | 116.00 8.0 28.0] 45.0 2.6 187.5
h26 | Head | 80.00 7.0 35.0 ] 43.2 2.2 119.6
h7 | Head | 116.00 9.0 43.0 | 42.0 2.6 187.0
h8 |Head;116.00 9.0 40.0 | 42.0 2.5 184.5
h9 | Head | 116.00 9.0 37.01 42.0 2.5 183.7
h10 | Head | 116.00 9.0 34.0 | 42.0 2.5 183.6 -
hil | Head | 116.00 9.0 31.0| 42.0 2.5 184.1
hi2 | Head | 116.00 9.0 28.0| 42.0 2.6 186.0
h25 | Head | 80.00 7.0 35.01 40.8 24 123.4
hi3 | Head | 116.00 9.0 43.0| 39.0 2.6 187.0
hi4 | Head | 116.00 9.0 40.0 | 39.0 2.5 184.5
hi5 | Head | 116.00 8.0 37.0] 39.0 2.5 183.7
h16 | Head | 116.00 9.0 34.01] 39.0 2.5 183.7
hi7 | Head | 116.00 2.0 31.0 3.0 2.5 184.1
h18 | Head | 116.00 9.0 28.0 39.0 2.6 186.0
h24 | Head | 80.00 7.0 35.0| 384 2.7 131.4
hi% | Head | 116.00 9.0 43.0| 36.0 3.4 214.9
h20 | Head | 116.00 9.0 40.0 | 36.0 3.4 214.4
h21 | Head | 116.00 9.0 37.01 36.0 3.4 214.4
h23 | Head | 80.00 7.0 35.0| 36.0 2.9 135.9
h22 | Head | 80.00 7.0 35.0| 33.6 3.2 142.6
ni | Node - 9.0 71.0| 45.0 4.1 -
n2 | Node - 8.8 71.0| 45.0 4.2 -
n3 | Node - 9.0 0.0 45.0 3.8 -
n4 | Node - 8.8 0.0| 45.0 3.9 -
n5 | Node - 9.0 71.0| 42.0 4.0 -
né | Node - 8.8 71.0| 42.0 4.2 -
n7 | Node - 9.0 0.0 42.0 3.7 -
n8 | Node - 8.8 0.0 42.0 3.9 -
n9 | Node - 9.0 71.0 39.0 4.0 -
n10 | Node - 8.8 71.0} 358.0 4.2 -
nil | Node - 5.0 0.0/3%.0; 37 -
ni2z | Node - 8.8 0.0 39.0 3.9 -
ni3 | Node - 8.0 71.0| 36.0 4.1 -
nl4 | Node - 8.8 71.0 | 36.0 4.2 -
nl5 | Node - 9.0 0.0 36.0 3.8 -
ni6é | Node - 8.8 0.0 36.0 3.9 -
ni7 | Node - 9.0 71.0 33.0 4.2 -
ni8 | Node - 8.8 71.0 33.0 4,2 -
né8 | Node - 9.0 35.0] 33.0 4.0 -
ni9 | Nede - 8.0 0.0 33.0 3.9 -
n20 | Node - 8.8 0.0 33.0 3.3 -
n21 | Node - 9.0 71.0| 30.0 4.2 -
n22 | Node - 8.8 71.0 | 30.0 4.2 -
n23 | Node - 9.0 0.0 30.0 3.9 -
nZ24 | Node - 8.8 0.0 30.0 3.9 -
n25 | Node - 9.0 71.0127.0 4.2 -
n26 | Node - 8.8 71.0127.0 4.2 -
n27 | Node - 9.0 0.0} 27.0 3.9 -
n28 | Node - 8.8 0.0] 27.0 3.9 -
n73 | Node | - 9.0 35.0| 25.4 3.8 -
n71 | Node | - 7.0 35.0| 254 3.9 -
n29 i Node - 9.0 71.01 24.0 4.0 -
n30 | Node - 8.8 71.01 24.0 4.2 -
n72 | Node - 9.0 35.01 24.0 3.9 -
n31 | Node : - 9.0 0.0 24.0 3.9 -

Page: 4



June 21, 02 05:22 PM

42

20.000 m2 DEPO-IN RACK SPRINKLER KORUMALI

NODES
# | Type | Value |Elevation] X Y [ Res. Pres. | Discharge
m m m bar | Ipm
n32 | Node - 8.8 0.0 24.0 3.9 -
n33 | Node - 9.0 71.0| 21.0 4.2 -
n34 | Node - 8.8 71.0| 21.0 4.2 -
n35 | Node - 9.0 0.0] 21.0 39 -
n36 | Node - 8.8 0.0 21.0 39 -
n37 | Node - 9.0 71.01] 18.0 4.2 -
n38 | Node - 8.8 71.01 18.0 4,2 -
n39 | Node - 9.0 0.0 18.0 3.9 -
n40 | Node - 8.8 0.0 18.0 3.9 -
n41l | Node - 9.0 71.0] 15.0 4.2 -
n42 | Node - 8.8 71.0| 15.0 4.3 -
n43 | Node - 9.0 0.0} 15.0 3.9 -
n44 | Node - 8.8 0.0 15.0 3.9 -
n45 | Node - 9.0 71.0 12.0 4,2 -
n46 | Node - 8.8 71.04 12.0 4.3 -
n47 | Node - 9.0 0.0} 12.0 3.9 -
n48 | Node - 8.8 0.0] 12.0 3.9 -
n49 | Node - 9.0 71.0| 9.0 4.3 -
n50 | Node - 8.8 710 9.0 4.3 -
n51 | Node - 9.0 0.0 9.0 3.9 -
n52 | Node - 8.8 0.0{ 9.0 3.9 -
n53 | Node - 9.0 71.0| 6.0 4.3 -
n54 | Node - 8.8 71.0] 6.0 4.3 -
n55 | Node - 9.0 0.0f 6.0 3.9 -
n56 | Node - 8.8 0.0 6.0 3.9 -
n57 | Node - 9.0 71.0| 3.0 4.3 -
n58 | Node - 8.8 71.0| 3.0 4.4 -
n59 | Node - 9.0 0.0| 3.0 3.9 -
n60 | Node - 8.8 0.0 3.0 3.9 -
né1 | Node - 3.0 71.0, 0.0 4.3 -
n62 | Node - 8.8 71.0| 0.0 4.4 -
n63 | Node - 9.0 0.0 0.0 3.9 -
n64 | Node - 8.8 0.0 0.0 3.5 -
n65 | Node - 8.8 239.0 -2.0 6.1 -
n66 | Node - -5.0 239.0] -2.0 7.7 -
n67 | Node - 8.8 71.0| -2.0 4.5 -

OmniCADD Hydraulic Calculation Software v. 2.0

Page: 5
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June 21, 02 05:22 PM

33

20.000 m2 DEPO-IN RACK SPRINKLER KORUMALL

System Statistics

Page: 16

OmniCADD Hydraulic Calculation Software v. 2.0

Materials Info
Abb Size HWC | Length | Total Length Fittings
Name r & g g Abbr. | Eg.length | Amount
Sch40 | Sch40 | 1-1/2 | 120 7.2 13.2 E 3.9 1
' T 7.9 2
2 120 1084.0 1225.0 E 4.9 34
T 9.8 30
Schi0 | Schio | 3 120 3.4 12.4 T 20.3 1
. E 9.3 1
4 120 71.0 86.9 E 13.0 2
T 26.3 1
6 120 274.2 313.6 T 37.8 2
E 17.9 3
8 120 20.0 20.0 - - -
Fittings Info
Name Abbr. Amount
NFPAENSO | E 41
NFPA Tee T 36
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Raf Arasi Sprinkler Sistemi I¢in E-Ga, 4-8 Akslar1 Arasi Hidrolik Hesab:



Remote Area Location
Occupancy Classification
Density

Remote Area Size
Coverage per Sprinkler

Sprinkler K-Factor

Nu. of Sprinkler Caiculated

In-Rack Demand

Source Hose Demand

Total Water Including Hose

Name of Contractor
' Name of Designer

Address

Authority Having Jurisdiction

56

HYDRAULIC CALCULATIONS
for
20.000 m2 DEPO

IN RACK SPRINKLER KORUMALT

Contract No.

Date June 12, 2002

Design Data:

OmniCADD Hydraulic Caiculation Software v. 2.0

E-Ga, 4-8 AKSLARI ARASI
CLASS TII COMMODITY
13.25 Ipm/sq.m

186.0 sq.m

6.9 sgq.m

varies

27

480.0 Ipm

379.0 Ipm

5128.0 Ipm

HACER OZDEN
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June 21, 02 05:41 PM 20.000 m2 DEPO-IN RACK SPRINKLER KORUMALI

GENERAL RESULTS
Total Water Including Hose 5128.0 Ipm
Additionai Allowances ) 0.0 Ipm
Discharge from Sprinkiers 4749.6 Ipm
Source Hose Demand 379.0 lpm
Average Imbalance 0.046 lpm
Maximum Imbalance 1.9 lpm
Maximum Velocity @ Pipe: bl45 5.9 m/s
Maximum Fr. Loss @ Pipe: bi2 0.048 bar/m

Remote Area was not Peaked

Velocity pressures have been used for information only, and are not valid for balancing the system.

SOURCE : s1
Static Pressure 9.6 har
Residual Pressure 2.0 bar
Flow 5678.0 Ipm
Hose Allowance 3759.0 Ipm
Available Pressure 9.1 bar
Required Pressure 6.2 bar
Safety Factor 32.2%, 2.9 bar
Water Flowing 4749.0 Ipm

OmniCADD Hydraulic Calculation Software v, 2.0

Page: 2
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June 21, 02 05:41 PM 20.000 m2 DEPO-IN RACK SPRINKLER KORUMALL - Page: 3

Water Curves for Src : s1

0 1500 2500 3500 4000 4500 5000 5500 6000
10 I l 10
D } J
Al i = o = e o S -
. F ’
| | |
| %
8 1 { ‘ 4 8
1 1 | L I ; /( .
| | | i |
7 m v 7
c;&/
|
6 e 6
% |
/]
BAR /|
v 5
1 B4
L
L
4 y % 4
%
/|
//
3 3
V/
7 //
/g
A
» 1t
. 4 + 2
/’ AT ///
R
—C”/
! aul
1 — — 1
| LT
LT | j f
oL 1-\—“11’1('1”1( ’ J 1 i } L 1 ’ " | i ; | 0
0 1500 2500 3500 4000 4500 5000 5500 6000
LPM
! Curve Values - X : bar @ Ipm
] Supply Curve @ Src : sl A:96@0 - B:9.2@4749 - C:9 @ 5678 |
| Supply Curve with Hose @ Src : s1 D:9.6@0 - E:9.1@4749 - F.:9@ 5299
| Demand Curve @ Src : 51 1.4@0 - G:6.2®@ 4749
1

End Head Pressure Responce | 0@0 - H:13@ 4749
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20.000 m2 DEPO-IN RACK SPRINKLER KORUMALI

NODES

# | Type | Value | Elevation | X Y | Res. Pres. | Discharge

) m m m bar Ipm
sl Src [...] -5.0 80.0 | 18.0 6.2 379.0
h27 | Head | 80.00 7.0 35.0145.6 2.2 118.7
hi | Head | 116.00 9.0 43.0 | 45.0 2.6 188.5
h2 | Head| 116.00 9.0 40,0 | 45.0 2.6 185.9
h3 | Head | 116.00 9.0 37.0 |1 45.0 2.5 185.1
h4 | Head | 116.00 9.0 34.0 | 45.0 2.5 185.1
h5 |Head | 116.00 9.0 31.0 | 45.0 2.6 185.5
hé | Head | 116.00 9.0 28.0 | 45.0 2.6 187.4
h26 | Head | 80.00 7.0 | 35.0(43.2 2.2 119.5
h7 |Head | 116.00 9.0 43.0 | 42.0 2.6 186.9
h8 | Head | 116.00 9.0 40.0 | 42.0 2.5 184.4
h9 | Head ! 116.00 8.0 37.0 | 42.0 2.5 183.6
h10 | Head | 116.00 8.0 34.0 | 42.0 2.5 183.6
hil | Head | 116.00 9.0 31.0 | 42.0 2.5 184.0
h12 | Head | 116.00 9.0 28.0 | 42.0 2.6 185.9
h25 | Head | 80.00 7.0 35.0 | 40.8 2.4 1234
h13 | Head | 116.00 9.0 43.0 | 39.0 2.6 187.0
hi4 | Head | 116.00 9.0 40.0 | 39.0 2.5 184.4
hi5 | Head | 116.00 9.0 37.0 | 39.0 2.5 183.6
hi6 | Head | 116.00 9.0 34.0 | 39.0 2.5 183.6
hi7 | Head | 116.00 9.0 31.0 1 39.0 2.5 184.1
h18 | Head | 116.00 2.0 28.0 | 39.0 2.6 185.9
h24 | Head | 80.00 7.0 35.0 | 38.4 2.7 131.3
h19 | Head | 116.00 9.0 43.0 | 36.0 3.4 214.8
h20 | Head | 116.00 8.0 40.0 | 36.0 3.4 214.3
h21 | Head | 116.00 9.0 37.0 | 36.0 34 214.4
h23 | Head | 80.00 7.0 35.0 | 36.0 2.9 135.8
h22 | Head | 80.00 7.0 35.0 | 33.6 3.2 142.6
nl | Node - 9.0 71.0 | 45.0 4.1 -
n2 | Node - 8.8 71.0 | 45.0 4.2 -
n3 | Node - 9.0 0.0 | 45.0 3.8 -
n4 | Node - 8.8 0.0 | 45.0 3.9 -
nS | Node - 9.0 71.0 | 42.0 4.0 -
n6 | Node - 8.8 71.0 { 42.0 4.2 -
n7 | Node - 9.0 0.0 | 42.0 3.7 -
n8 | Node - 8.8 0.0 {42.0 3.9 -
ng | Node - 9.0 71.0 | 38.0 4.0 -
nl0 | Node - 8.8 71.0 | 39.0 4.2 -
nil | Node - 9.0 0.0 | 39.0 3.7 -
nl2 : Node S 8.8 0.0139.0 3.8 -
ni3 | Node - 8.0 71.0 | 36.0 41 -
ni4 | Node - 8.8 71.0 1 36.0 4.2 -
ni5 | Node - 9.0 0.0 | 36.0 3.8 -
nié | Node | - 8.8 0.0 | 36.0 3.9 -
nl7 | Node - 9.0 71.0 | 33.0 4.2 -
nl8 | Node - 8.8 71.0 | 33.0 4.2 -
ni9 | Node - 9.0 0.0 | 33.0 3.8 -
n20 | Node - 8.8 0.0 | 33.0 3.9 -
n21 | Node - 9.0 71.0 | 30.0 4.2 -
n22 | Node - 8.8 71.0 | 30.0 4.2 -
n23 | Node - 9.0 0:0 | 30.0 3.9 -
n24 | Node - 8.8 0.0 | 30.0 3.9- -
n25 | Node - 9.0 71.0 | 27.0 4.2 -
n26 { Node - 8.8 71.0 | 27.0 4.2 -
n27 | Node - 9.0 0.0 27.0 3.9 -
n28 | Node - 8.8 0.0 27.0 3.9 -
n71 | Node - 9.0 35,0 25.4 3.8 -
n70 | Node - 7.0 35.0| 25.4 3.9 -
n29 | Node - 2.0 71.0 | 24.0 4.0 -
n30 | Node - 8.8 71.0 | 24.0 4.2 -
n72 | Node - 9.0 35.0 | 24.0 3.9 -
n31 | Node - 9.0 0.0 | 24.0 3.9 -
n32 ! Node - 8.8 0.0 1 24.0 3.9 -
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20.000 m2 DEPG-IN RACK SPRINKLER KORUMALI

NODES
# | Type | Value | Elevation| X Y | Res. Pres, | Discharge
m m m bar Ipm
n33 | Node - 9.0 71.0 | 21.0 4.2 -
n34 | Node - 8.8 71.0 | 21.0 4.2 -
n35 | Node - 9.0 0.0 | 21.0 3.9 -
n36 | Node - 8.8 0,0 21.0 3.9 -
n37 | Node - 9.0 71.0 | 18.0 4.2 -
n38 | Node - 8.8 71.0 | 18.0 4.2 -
n39 | Node - 9.0 0.0 | 18.0 3.9 -
n4Q | Node - 8.8 0.0 | 18.0 3.9 -
n41 | Node - 9.0 71.0 | 15.0 4.2 -
n42 | Node - 8.8 71.0 | 15.0 4.3 -
n43 | Node - 9.0 0.0 | 15.0 3.9 -
n44 | Node - 8.8 0.0 | 15.0 3.9 -
n45 | Node - 9.0 71.0 | 12.0 4.2 -
n46 | Node - 8.8 71.0 | 12.0 4.3 -
n47 | Node - 9.0 0.0 | 12.0 3.9 -
n48 | Node - 8.8 0.0 12.0 3.9 -
n49 | Node - 5.0 71.0| 9.0 4.3 -
n50 | Node - 8.8 71.0 9.0 4.3 -
n51 | Node - 9.0 0.0 S.0 3.9 -
n52 | Node - 8.8 0.0 9.0 3.9 -
n53 | Node - 9.0 71.0 | 6.0 4.3 -
n54 | Node - 8.8 71.0| 6.0 4.3 -
n55 | Node - 9.0 0.0 6.0 3.9 -
n56 | Node - 8.8 0.0 6.0 3.9 -
n57 | Node - 9.0 71.0) 3.0 4.3 -
n58 | Node - 8.8 71.0 | 3.0 4.3 -
n59 | Node - 9.0 0.0 3.0 3.9 -
n60 | Node - 8.8 0.0 3.0 3.9 -
n61 | Node - 9.0 71.01 0.0 4.3 -
n62 | Node - 8.8 71.0 | 0.0 4.4 -
né3 | Node - 9.0 0.0 0.0 3.9 -
né4 | Node - 8.8 0.0| 0.0 3.9 -
n65 | Node - 8.8 80.0 | -2.0 4.6 -
n66 | Node - -5.0 80.0 | -2.0 6.1 -
n67 | Node - 8.8 71.0] -2.0 4.4 -
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June 21, 02 05:41 PM

20.000 m2 DEPO-IN RACK SPRINKLER KORUMALI

71

System Statistics

Materials Info

N Abb Si HWC | Length | Total Length Fittings
ame r e &g romieng Abbr. | Eq.length | Amount
Sch40 | Sch40 | 1-1/2 | 120 7.2 13.2 E 3.9 1
T 7.9 2
2 120 | 1084.0 1222.0 T 9.8 29
| E 4.9 34
Schi0 | Schi0 | 3 120 34 12.4 T 20.3 1
i i E 9.3 1
4 120 71.0 86.9 E 13.0 2
T 26.3 1
6 120 115.2 154.6 T 37.8 2
. E 17.9 3
8 -  1..120 20.0 20.0 - - -
Fittings Info
Name Abbr. | Amount
NFPAEINS0 | E 41
NFPA Tee T 35

Page: 16
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ESFR Sprinkler Sistemi I¢in A-C, 1-4 Akslar1 Arasi Hidrolik Hesabi



Remote Area Location
Occupancy Classification
Density

Remote Area Size
Coverage per Sprinkler

Sprinkler K-Factor

No. of Sprinkler Caiculated

In-Rack Demand

Source Hose Demand

Total Water Including Hose

Name of Contractor
. Name of Designer

Address

Authority Having Jurisdiction

74

~ HYDRAULIC CALCULATIONS
for

20.000 m2 DEPC

Confract No.

Date May 14, 2002

Design Data:

OmniCADD Hydraulic Calculation Software v, 2.0

A-C, 1-4 AKSLARI ARASI
CLASS 1IT COMMODITY
43.40 lpm/sg.m

108.0 sq.m

9.0 sq.m

212.00

12

0.0 Ipm

946.0 Ipm

5652.8 Ipm

HACER OZDEN



May 18, 02 10:41 AM

Total Water Including Hose
Additional Allowances
Discharge from Sprinklers
Source Hose Demand
Average Imbalance

Maximum Imbalance
Maximum Velocity @ Pipe: m1
Maximum Fr. Loss @ Pipe: bi2

Remote Area was not Peaked

75

20.000 m2 DEPO
GENERAL RESULTS

5652.8 Ipm
0.0 Ipm
4706.8 Ipm
946.0 Ipm
0.077 lpm
1.9 Ipm
4.4 m/s

0.027 bar/m

Velocity pressures have been used for information only, and are not valid for balancing the system.

Static Pressure
Residual Pressure
Flow

Hose Allowance
Available Pressure
Reguired Pressure
Safety Factor
Water Flowing

SOURCE : s1

OmniCADD Hydraulic Calcufation Software v, 2.0

9.6 bar

9.0 bar
5678.0 Ipm
946.0 Ipm

9.0 bar

6.7 bar
25.2%, 2.3 bar
4706.8 Ipm

Page: 2
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May 18, 02 10:41 AM 20.000 m2 DEPO Page: 3
Water Curves .for Src : s1
0 1500 2500 3500 4000 4500 5000 5500 6000
10 ] 10
e ‘ /
A e ROy et O O N B //
N~N‘§§“‘~“ **—n—.\\‘ C
5 S ——— s
EF ‘NNNL“\\
8 V4 8
//
7 7
%
6 !‘H / 6
/
BAR / /
5 5
/] b
// ~
4 yd
4 4
/| //
) b
V|
/1 //O/
/
3 // 3
L1
L/
yd e o
\ /| pd
; ” ]
2 4 S 2
N 1
% 1
4/ g
) pd
A
Pe
P
1 ” 1
P
/\/
/1/
/AAA
o bt 0
0 1500 2500 3500 4000 4500 5000 5500 6000
LPM
Curve Values - X : bar @ lpm
Supply Curve @ Src : sl A:96@0 - B:9.2@4706.8 - C:9@ 5678
Supply Curve with Hose @ Src : s1 D:9.6@0 - E:9@4706.8 - F:9@ 4732
Demand Curve @ Src : sl 1.4@0 - G:6.7@ 4706.8
End Head Pressure Responce 0@0 - H:3.4@4706.8
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20.000 m2 DEPO

NODES

# | Type | Vaiue |Elevation| X Y | Res. Pres. | Discharge | -

1 m m m bar Ipm
s Srcl. [..] -5.0 239.0 | 18.0 6.7 946.0
hi | Head | 212.00 9.0 40.0 | 45.0 3.5 394.8
h2 | Head|212.00 9.0 37.0] 45.0 3.4 393.5
h3 | Head|212.00 9.0 34.0| 45.0 3.4 393.5
h4 | Head |212.00 9.0 31.0| 45.0 3.5 394.6
h5 | Head | 212.00 9.0 40.0 | 42.0 3.4 391.9
hé |Head|212.00 9.0 37.0| 42.0 3.4 390.6
h7 | Head | 212.00 9.0 34.0| 42.0 34 390.6
h8 |Head|212.00 9.0 ! 31.0|42.0 3.4 391.7
h9 |Head|212.00 9.0 40.0 | 39.0 3.4 392.1
h10 | Head | 212.00 9.0 37.01 39.0 3.4 390.8
hil | Head | 212.00 9.0 34,01 39.0 3.4 390.8
hi2 | Head | 212.00 9.0 31.0 39.0 3.4 391.9
nl | Node - 9.0 71.0( 45.0 4.4 -
n2 | Node - 8.8 71.0| 45.0 4.4 -
n3 | Nede - 9.0 0.0 45.0 43 -
n4 | Node - 8.8 0.0 45.0 4.4 -
n5 | Node - 9.0 71.01 42.0 4.3 -
né | Node - 8.8 71.0| 42.0 4.4 -
n7 | Node - 9.0 0.0] 42.0 42 -
n8 | Node - 8.8 0.0 42.0 4.4 -
n9 | Node - 9.0 71.0 1 39.0 4.3 -
nl0 | Node - 8.8 71.01] 39.0 4.5 -
nil | Node - 9.0 0.01 39.0 4.2 -
ni2 | Node - 8.8 0.0] 39.0 4.4 -
ni3 | Node - 9.0 71.0] 36.0 4.4 -
ni4 | Node - 8.8 71.0| 36.0 45 -
ni5 | Node - 9.0 0.0 36.0 4.4 -
ni6 | Node - 8.8 0.0| 36.0 4.4 -
ni7 | Node - 9.0 71.0] 33.0 4.4 -
ni8 | Node - 8.8 71.01 33.0 4.5 -
'n19 | Node - 9.0 0.0 33.0 4.4 -
n20 | Node - 8.8 0.0 33.0 4.4 -
n21 | Node - 9.0 71.0] 30.0 4.5 -
n22 | Node - 8.8 71.0| 30.0 4.5 -
n23 | Node - 9.0 0.0 30.0 44 -
n24 | Node - 88 " 0.030.0 4.4 -
n25 | Node - 9.0 71.0| 27.0 4.5 -
n26 | Node - 8.8 71.0 27.0 4.5 -
n27 | Node - 9.0 0.0 27.0 4.4 -
n28 | Node - 8.8 0.0 27.0 4.4 -
n29 | Node - 9.0 71.01 24.0 4.5 -
n30 | Node - 8.8 71.0] 24.0 4,5 -
n31 | Node - 9.0 0.0 24.0 4.4 -
n32 | Node - 8.8 0.0] 24.0 4.4 -
n33 | Node - 9.0 71.0°21.0 4.5 -
n34 | Node - 8.8 71.01 21.0° 45 -
n35 | Node - 9.0 0.0 21.0 4.4 -
n36 | Node - 8.8 0.0 21.0 4.4 -
n37 | Node - 9.0 71.0| 18.0 4.5 -
n38 | Node - 8.8 71.0 1 18.0 4.5 -
n39 | Nede - 9.0 0.0 18.0 4.4 -
n40 | Node - 8.8 0.0 18.0 4.4 -
n41 | Node - 9.0 71.01 15.0 4.5 -
n42 | Node - 8.8 71.0! 15.0 4.5 -
n43 | Node - 9.0 0.0] 15.0 4.4 -
n44 | Node - 8.8 0.0 15.0 4.4 -
n45 | Node - 9.0 71.01 12.0 4.5 -
n46 | Node - 8.8 71.01] 12.0 4.6 -
n47 | Node - 9.0 0.0} 12.0 4.4 -
n48 | Node - 8.8 0.0 12.0 4.4 -
n49 | Node - 9.0 71.01 9.0 4.6 -
n50 | Node - 8.8 71.0] 9.0 4.6 -

OmniCADD Hydrauiic Calculation Software v. 2.0

Page: 4
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20.000 m2 DEPO

NODES
# | Type | Value | Elevation X Y | Res. Pres. | Discharge
. m m m bar Ipm
n51 | Node - 9.0 0.0, 9.0 4.4 -
n52 | Node - 8.8 0.0| 9.0 4.4 -
n53 | Node - 9.0 71.0| 6.0 4.6 -
n54 | Node - 8.8 71.0| 6.0 4.6 -
n55 | Node - 9.0 0.0| 6.0 4.4 -
n56 | Node - 8.8 0.0| 6.0 4.4 -
n57 | Node - 9.0 71.0| 3.0 4.6 -
n58 | Node - 8.8 710 3.0 4.6 -
n59 | Node - 9.0 . 0.0] 3.0 4.4 -
n60 | Node - 8.8 0.0| 3.0 4.4 -
n6l | Node - 9.0 71.0| 0.0 4.6 -
n62 | Node - 8.8 71.0! 0.0 4.7 -
n63 | Node - 9.0 0.0/ 0.0 4.4 -
n6é4 | Node - 8.8 0.0 0.0 4.4 -
nés5 | Node - 8.8 239.0| -2.0 51 -
né6 | Node - -5.0 239.0| -2.0 6.6 -
n67 | Node - 8.8 71.0 | -2.0 4.7 -
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20.000 m2 DEPO

Systemn Statistics

Page: 16

OmniCADD Hydraulic Calculation Software v. 2.0

Materials Info
Name | Abbr. | Size | HWC | Length | Total Length Fittings
’ g g Abbr. | Eq.Length | Amount
Sch40 | Sch40 2-1/2 120 1142.4 . 1312.7 E 5.9 35
T 12.1 29
Schi0 | Schig | 6 120 90.0 90.0 - - N
8 120 203.8 300.8 E 22.2 8
: S 55.3 1
B 14.9 1
Fittings Info
Name Abbr. Amount
NFPA Ell 90 E 43
NFPA Tee T 29
NFPA Swing Check 'S 1
NFPA Butterfly Valve | B 1
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ESFR Sprinkler Sistemi i(;in E-Ga, 4-8 Akslar1 Aras1 Hidrolik Hesab



Remote Area Location
Occupancy Classification
Density

Remote Area Size
Coverage per Sprinkler
Serinkler K-Factor

No. of Sprinkler Caiculated
In-Rack Demand

Source Hose Demand
Total Water Including Hose
Name of Contractor

" Name of Designer

Address

Authority Having Jurisdiction

91

~ HYDRAULIC CALCULATIONS
for

20.000 m2 DEPO

Contract No.

Date May 14, 2002

Design Data:

OmniCADD Hydraulic Caicuiation Software v. 2.0

E-Ga, 4-8 AKSLARI ARASI
CLASS II COMMODITY
43.40 lpm/sq.m

108.0 sq.m

5.0 sg.m

212.00

12

0.0 lpm

946.0 Ipm

5652.8 lpm

HACER OZDEN
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June 12, 02 10:50 AM 20.000 m2 DEPQ - Page: 2
‘ GENERAL RESULTS ~ ‘
Total Water Including Hose - . ’ 5652.8 Ipm
Additional Allowances T 0.0 lpm
Discharge from Sprinkiers . : 4706.8 Ipm
Source Hose Demand 946.0 Ipm
Average Imbalance 0.077 lpm
Maximum Imbalance ‘ ' 1.9 pm
Maximum Velocity @ Pipe: m1l 4.4 m/s
Maximum Fr. Loss @ Pipe: mi 0.036 bar/m

Remote Area was not Peaked

Velocity pressures have been used for information only, and are not vaiid for balancing the system.

SQURCE : s1
Static Pressure 9.6 bar
Residual Pressure 9.0 bar
Flow 5678.0 lpm
Hose Allowance 946.0 Ipm
Available Pressure 9.0 bar
Required Pressure 6.4 bar
Safety Factor 29.5%, 2.7 bar
Water Flowing 4706.8 Ipm

OmniCADD Hydraulic Caicuiation Software v. 2.0
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June 12, 02 10:50 AM 20.000 m2 DEPO - - Page: 3

Water Curves for Src : sl o

0 1500 2500 3500 4000 4500 ~ 5000 " 5500 6000
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/ /S/ e l
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‘ e
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e
L1 d !
5 3%l ‘ | ( 1 | 5
B i | Al// | l I\ 5
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i 1 peil ] i lr
7 —
pd z l
1 i
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1 e — 1
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4 !
§e |
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LA n| s P
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0 1500 2500 3500 4000 4500 5000 5500 6000
LPM
i Curve Values - X : bar @ lpm
Supply Curve @ Src sl A:96@0 - B:9.2@4706.8 - C:9 @ 5678
Supply Curve with Hose @ Src @ s1 D:9.6@0 - E:9@4706.8 - F:9@4732 |
{  Demand Curve @ Src : sl 1.4@0 - G.6.4@ 4706.8 |
' End Head Pressure Responce |  0@0 - H:3.4@ 4706.8 ';

OmniCADD Hydrauiic Cajcufation Software v. 2.0
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20.000 m2 DEPQ

NODES -
# | Type | Value | Elevation | X Y | Res. Pres. | Discharge
: m m m bar lom
sl Src [...] 5.0 80.0 | 18.0 6.4 948.0
hi | Head | 212.00 9.0 40.0 | 45.0 3.5 394.8
h2 | Head | 212.00 9.0 37.0 1 45.0 3.4 393.5
h3 |Head|212.00 9.0 34.0 | 45.0 3.4 393.5
h4 | Head | 212.00 9.0 31.0 | 45.0 3.5 394.6
h5 | Head|212.00 9.0 40.0 | 42.0 3.4 391.9
hé |Head | 212.00 9.0 37.0 ) 42.0 3.4 390.6
h7 |Head|212.00 9.0 34.0 | 42.0 3.4 390.6
h8 | Head | 212.00 9.0 1 31.0|42.0 3.4 391.7
hg |Head | 212.00 3.0 40.0 | 39.0 3.4 392.1
n10 | Head | 212.00 9.0 37.0 1 39.0 3.4 390.8
hil | Head | 212.00 9.0 34.0 | 35.0 3.4 390.8
hi2 | Head | 212.00 9.0 31.0 | 38.0 3.4 391.9
ni | Node - 9.0 71.0 ] 45.0 4.4 -
n2 | Node - 8.8 71.0 | 45.0 4.4 -
n3 | Node - 9.0 0.0 | 45.0 4.3 -
n4 | Node - 8.8 0.0 | 45.0 4.4 -
n5 | Node - 9.0 71.0 | 42.0 4.3 -
né | Node - 8.8 71.0 1 42.0 4.4 -
n7 | Node - 3.0 0.0 | 42.0 4.2 -
n8 | Node - 8.8 0.0 | 42.0 4.4 -
n9 | Node - 9.0 71.0 | 38.0 4.3 -
ni0 | Node - 8.8 71.0 | 38.0 45 -
nil | Node - 9.0 0.0 | 39.0 4.2 -
ni2 | Node - 8.8 0.0 | 39.0 4.4 -
ni3 | Node - 9.0 71.0 | 36.0 4.4 -
ni4 | Node - 8.8 71.0 | 36.0 4.5 -
nis | Node - 9.0 0.0 | 36.0 4.4 -
nié | Node - 8.8 0.0 | 36.0 4.4 -
ni7 | Node -1 9.0 71.0 | 33.0 4.4 -
ni8 | Node C - 8.8 71.0 | 33.0 4.5 -
ni9 | Node - 9.0 0.0 | 33.0 4.4 -
n20 | Node - 8.8 0.0 33.0 4.4 -
n21 | Node - 9.0 71.0 | 30.0 4,5 -
n22 | Node - 8.8 71.0 | 30.0 4.5 -
n23 | Node - 9.0 0.0 | 30.0 4.4 -
n24 | Node - 8.8 0.0 | 30.0 4.4 -
n25 | Node - 9.0 71.0127.0 4.5 -
n26 | Node - 8.8 71.0 | 27.0 4.5 -
n27 | Node - 9.0 0.0 27.0 4.4 -
n28 | Node - 8.8 0.0 | 27.0 4.4 -
n29 i Node - 9.0 71.0 | 24.0 4.5 -
n30 | Node - 8.8 71.0 | 24.0 4.5 -
n31 | Node - 9.0 0.0 | 24.0 4.4 -
n32 | Node - 8.8 0.0 | 24.0 4.4 -
n33 | Node - 9.0 71.0 | 21.0 4,5 -
n34 | Node - 8.8 71.0 | 21.0 4.5 -
n35 | Node - 9.0 0.0 | 21.0 4.4 -
n36 | Node - 8.8 0.0 | 21.0 4.4 -
n37 | Node - 9.0 71.0 | 18.0 4.5 -
n38 | Node - 8.8 71.0 | 18.0 4.5 -
n39 | Node - 9.0 0.0 | 18.0 4.4 - -
n40 | Node - 8.8 0.0 | 18.0 44, -
n41 | Node - 9.0 71.0 | 15.0 4.5 -
n42 | Node - 8.8 71.0 | 15.0 4.5 -
n43 | Node, - 8.0 0.0 | 15.0 4,4 -
n44 | Node - 8.8 0.0} 15.0 4.4 -
n45 | Node - 9.0 71.0 1 12.0 4.5 -
n46 | Node - 8.8 71.0 | 12.0 4.6 -
n47 : Node - 9.0 0.0 12.0 4.4 -
n48 | Ncde - 8.8 0.0 12.0 4.4 -
n49 | Node | - 9.0 710 9.0 4.5 -
n50 | Node | - 8.8 71.01 9.0 4.6 -

OmniCADD Hydraulic Calculation Software v, 2.0

Page: 4
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20.000 m2 DEPC

NODES -
# | Type | Value | Elevation | X Y | Res. Pres. 1 Discharge
m m m bar Ipm
n51 | Node - 9.0 0.0 9.0 4.4 -
nS2 | Node - 8.8 0.0 9.0 4.4 -
n53 | Node - 9.0 710 8.0 4.6 -
n54 | Nade - 8.3 710 6.0 4.6 -
nS5 | Node - 8.0 0.0 6.0 4.4 -
nsS6 | Node - 88 | 00| 6.0 4.4 -
n57 | Node - 9.0 71.0) 3.0 4.6 -
n58 | Node - 88 | 710, 3.0 4.6 -
ns9 | Node - 9.0 0.0 3.0 4.4 -
n60 | Node - 8.8 0.0 3.0 4.4 -
nél | Node - 9.0 71.0 | 0.0 4.6 -
n62 | Node - 8.8 7101 0.0 4.7 -
ne3 | Node - 9.0 0.0 0.0 4.4 -
n64 | Node - 8.8 0.0] 0.0 4,4 -
ne3 | Node - 8.8 80.0 | -2.0 4,7 -
n66 | Node - -5.0 80.0 | -2.0 6.2 -
n67 | Node - 8.8 71.0 | -2.0 4.7 -
» ES

CmniCADD Hydrauiic Caiculation Software v. 2.0

Page: 5
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June 12, 02 10:50 AM 20.000 m2 DEPC T w Page: 15
. System Statistics  _
| . Materials Info »
Na aor. | Sze | HWC | Length | Total Length Fittings
me N gth 9% "Abor. | Eqlength | Amount
Sch40 Sch40 | 2-1/2 120 6.4 119.1 E - 5.9 3
. T 12.1 29
Schi0 Schi0.| 2-1/2 120 1136.0 . 1215.1 E 8.1 32
8 120 90.0 90.0 - - -
8 120 44.8 141.8 E 22.2 8
S 55.3 1
B 14.9 1
Fittings Info
Name Abbr. | Amount
NFPA Ell 90 E_ | 43
NFPA Tee T 29
NFPA Swing Check S 1
NFPA Butterfly Vaive | B i
3 »

OmniCADD Hydraulic Caiculation Software v. 2.0
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[able A-2-1.3.2 Examples of Class.IT
Zommodities, Continued

Nire
- Bare wire on wood or cardboard spools on wood skids
—Bare wire on metal, wood, or cardboard spools in card-
board boxes on wood skids
- Singie-layer or multipie-layer PYC-covered wire on metal
spools on wood skids
—Insulated (PVC) cable on large wood or metal spools on
wood  skids
Nood Products
Solid piles
— Lumber, plywood, particleboard, pressboard (smooth
ends and edges)

The product is in a plastic-coated package in a corrugated carton. If
rackaged in a metal foil, it can be considered Class I.

+2-1.3.3 See Table A-2-1.3.3.

Jable A-2-1.3.3 Exampies of Class IIT
sommodities

\erosols

Cartoned or uncartoned

—Level 1
aked Goods

Cookies, cakes, pies

—~Packaged in cartons
ieans

Dried

—Packaged, cartoned
read

Wrapped, cartoned
utter .

Whipped $pread
andy

Packaged, cartoned
artons

Corrugated

- Unassembied (neat piles)
ereals

Packaged, cartoned
harcoal

Bagfed

~Standérd.
heese

~ Packaged, cartoned

— Wheels, cartoned
hewing Gum

Packaged, cartoned
hocolate

Packaged, cartoned
loth

Cartoned and not cartoned
— Natural fiber, viscose
3coa Products
Packaged, cartoned

Table A-2:1.3.3 Examples of Class IIL
Commodities, Continued

Coffee
Packaged, cartoned
Coffee Beans
Bagged
Cotton
Packaged, cartoned
Diapers -
Cotton, linen
Dried Foods
Packaged, cartoned
Fish or Fish Products
Frozen
~ Plastic trays, cartoned
Frozen Foods
Plastic trays
Furniture
Wood
- No plasdc coverings or foam plastic cushioning

Grains — Packaged in cartons
— Barley
- Rice
-~ Qats
Margarine
Up to 50 percent oil (in paper or plastic containers)
Mattresses
Standard (box spring)
Nuts
~ Packaged, cartoned
~Bagged
Paper Products
Books, magazines, stationery, plastic-coated paper food
containers, newspapers, cardboard games, cartoned tis-
sue products
Paper, Rolled
In racks or on side
—Medium or heavyweight
Photographic Film
—35-mm in metal ilm cartridges in polyethylene cans in
cardboard boxes .
- Paper; in sheets, bagged in polyethylene, in cardboard
boxes )
PVC (polyvinyl chloride)
~ Flexible (e.g., cable jackets, plasticized sheets)
~Rigid (e.g:, pipe, pipe fittings)
—Bagged resins
Rags
, Baled
—Nartural fibers ,
Shingles o
Asphalt-coated fibergiass
Shock Absorbers
Plastc dust cover
Skis
Wood

(continues)

1998 Edition
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RACK STORAGE OF MATERIALS . v

Encapsulated. A method of packaging that consists of a .

plastic sheet that compietely encloses the sides and top of a
pallet load that contains a combustible commeodity or a com-
bustible package or a group of combystible commodities or
combustible packages; combustible commodities that are indi-
vidually wrapped in plastic sheeting and stored exposed in 2
pallet load.

Tortaily noncombustible commodities on wood pallets that
are enclosed only by a plastic sheet as described are not cov-
ered under this definidon. Banding (i.e., stretch-wrapping
around only the sides of a pallet load) is not considered to be
encapsulaton. Where there are holes or voids in the plastic or
waterproof cover on the top of the carton that exceed more
than half the area of the cover, the term encapsulated shall not
apply. The term encapsulated does not apply to plastic-

enclosed products or packages inside a large, nonplasuc,

eunclosed container.

Face Sprinkler. A standard sprinkler that is located in a
rransverse flue space along the aisle or in the rack, within 18
in. (0.46 m) of the aisle face of storage, and that is used to
oppose the vertical development of fire on the external face of

storage.

Free-Flowing Plastic Material. Plastic that falls out of its
container during a fire, fills flue spaces, and creates a smoth-
ering effect on the fire. Some examples include powder, pel-
lets, flakes, or random-packed small objects [e.g., razor blade
dispensers, 1-0z to 2-0z (29.6-ml 10 59.1-ml) bottles].

Horizontal Barrjer. A solid barrier in the horizontal posi-
ton that covers the endre rack, including all flue spaces at cer-
tain height increments, to prevent vertical fire spread.

Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance ina
specified manner.

Listed.* Equipment, materials, or services included in a list
published by an organization that is acceptable to the author-
ity having _jun'sdicu'on and concerned with evaluation of prod-
ucts or services, that maintains periodic inspection of
prod,ucuon of listed equipment or materials or periodic eval-

‘uatién of services, and whose listing states that either the
equipment, material, or service meets identified standards or
has been tested and found suitable for a specified purpose.

Longitudinal Flue Space. The space between rows of
storage perpendicular to the direction of loading. [See Fig-
ure 1-3(c).]

Miscellaneous Storage. Storage that does not exceed 12 ft
(3.7 m) in height and is incidental to another occupancy-use
group as defined in NFPA 13, Standard for the Installation of
Sprinkler Systems. Such storage shall not constitute more than
10 percent of the building area or 4000, ft? (372 m?) of the
sprinkiered area, whichever is greater. Such storage shall not
exceed 1000 ft? (93 m?) in one pile-or area, and each such pile
orarea-shall be separated from other storage areas by at least
25 ft (7.6 m).

1988 Edition
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Figure 1-3(c) Typical double-row (back-to-back) rack arrangement.

Rack. Any combination of vertical, horizontal, and diago-
nal members that supports stored materials. Some rack struc-
tures use solid shelves. Racks shall be permitted to be fixed,
portable, or-movable [see Fgures A-<4-1(a) through (k)]. Loading
shall be permitted to be either manual — using lift trucks,
stacker cranes, or hand placement — or automatic — using
machine-controlled storage and retrieval systems.

Double-Row Rack. Two single-row racks placed back-to-back that
have a combined width of up to 12 ft (3.7 m), with aisles of at
least 3.5 ft (1.1 m) on each side.

Movable Rack. A rack on fixed rails or guides that can be moved
back and forth only in a horizontal, wo-dimensional plane. A
moving aisle is created as abutting racks are either loaded or
unloaded, then moved across the aisle to abut other racks.

Multiple-Row Rack. A rack that is wider than 12 ft (3.7 m) ora
single-row or a double-row rack that is separated by aisles less

than 3.3 ft (1.1 m) wide and that has an overall width greater
than 12 ft (3.7 m).

Portable Rack. A rack that is not fixed in place and that can be
arranged in any number of configurations.

Single-Row Rack. A rack that has no longitudinal flue space and
that has a width of up to 6 ft (1.8 m), with aisles at least 3.5 ft
(1.1 m) from other storage.

Roof Height. The distance between the floor and the
underside of the roof deck within a storage area.

Shall. Indicates a mandatory requirement.

Shelf Storage. Storage on structures less than 30 in. (7.62
cm) deep with shelves usually 2 ft (0.6 m) apart vertically and
separated by approximately 30-in. (76.2-cm) aisles.’

Should. Indicates 2 recommendation or that which is
advised but not required.

Slave Pallet. A special pallet that is captive to a material-
handling system. [See Figure 1-3(b).]

H
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Table 10-1.1 Early Suppression Fast Response (ESFR) Sprinkler Data

Maximum
v & Ceiling/
Maximum Roof Sprinkler )
Height of | Height of Design
Storage Building Pressure In-Rack
‘ Nominal K- Sprinkler
Type of Storage” Commodity ft | m ft { m Factor psi.| bar | Requirements
Single-row rack 1. Cartoned unexpanded plastic | 26 | 7.6 | 30 | 9.1 13.5-14.5 50 | 3.4 No.,

storage, 2. Cartoned expanded plastic ™
double-row 3. Exposed unexpanded plastic
rack storage, 4. Classes I, II, III, and IV com-
multiple-row modities, encapsulated or unen-
rack storage capsulated . .

5. Idle wood and plastic pallets )

1. Cartoned or exposed unex- * | 35 | 10.7 | 40 | 12.2| 13.53-145 | 75 | 52 No

panded plastic

2. Classes , I, 1T, and IV com-

modities, encapsulated or unen-

capsulated

3. Idle wood and plastic pallets

20 { 61 {25 | 761 11.0-11.5 50 | 3.4 No

1. Cartoned or exposed unex- | 35 |10.7 | 45 | 13.7] 13.5-14.5 90 | 274 No

panded plastic

2, Classes I, II, [II, and IV com- 40 122 | 45 |13,7] 13.5-145 90 | 274 Yes

modities, encapsulated or unen-

capsulated

* No open-top containers or solid shelves.

Chapter 11  Equipment

11-1 Mechanical Handling Equipment — Industrial Trucks.

11-1.1 Power-operated industrial trucks shall comply with
NFPA 505, Fire Safety Standard for Powered Industrial Trucks
Including Type Designations, Areas of Use, Conversions, Mainte
nance, and Operation, and their maintenance and operation
shall be in accordance with Chapters 4 and 5 of that standard.

11-1.2+ Industrial trucks that use LP-Gas or liquid fuel shall be
refueled outside of the storage building at a location that is
designated for such purpose.

e
BY

Chapter 12  Building Maintenance and Operation,
12-1* Building Operations Other than Storag€. Welding, sol-
dering, brazing, and cutting shall be permitted to be per-
formed on rack or building .components that cannot be
removed, provided no storage is located below and within 25
ft (7.6 m) of the working area and provided flameproof tar-
paulins enclose the working area. The sprinkler system shall
be in service during any welding, soldering, brazing, and cut-
ting operations. Water-fype extinguishers with a capacity of
91/, gal (9.45 L) and charged inside hose lines shall be located
in the working area. A fire watch shail be maintained during
welding, soldering, brazing, and curting operations and for at
least 30 additional minutes.

12-2* Waste Disposal. Approved containers for rubbish and
other trash materials shall be provided.

1998 Edition

12-3 Smoking. Smoking shall be strictly prohibited. Signs
that read no smoking shall be posted in prohibited areas.

Exception: Smoking shail be permitted in locations that are promi-
nently designated as smoking areas.

12-4* Maintenance. Fire walls, fire doors, and floors shall be
maintained in good repair at all times.

12-5* Plant Emergency Organization. A fire watch shall be
maintained when the sprinkler system is not in service:

12-6* General Fire Protection. The sprinkler system and the:
water supplies shall be inspected, tested, and maintained in
accordance with NFPA 25, Standard for the Inspection, Testmg,
and Maintenance of Waier-Based Fire Protection Systems.

Chapter 13  Referenced Publications

13-1 The following documents or portions thereof:are refer-
enced within this standard as mandatory requirements and =~
shall be considered part of the requirements of this standard. - 3
The edition indicated for each referenced mandatory docu-
ment is the current edition as of the date of the NFPA issuance’
of this standard. Some of these mandatory documents might:
also be referenced in this standard for specxfic informational’
purposes a.nd therefore, are also listed in Appendix-C..

13-1.1 NFPA Publications. National Fire Protemon A
don, 1 Batterymarch Park, P.O. Box 9101, Q_umcy' 202
9101.
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For encapsulated storage, the maximum horizontal spac-
ing shall be 8 ft (2.4 m). . %

Table 6-6.1 In-Rack Sprinkler Spacing

Commodity Class
Aisle Widths land I m v
ft m ft m ft. m ft m
8 2.4 12 37 12 3.7 8 2.4
- 4 1.2 12 47 8 2.4 8 2.4

6-6.2+ Sprinklers that are installed in racks shall be spaced

to ordinary-temperature-rated sprinklers shall be used for
sprinklers with ordinary- and intermediate-temperature clas-
sification. The high-temperature design curves that corre-
spond to high-temperanure-rated sprinklers shall be used for
sprinklers that have a high-temperature rating.

6-9.2 For storage height up to and including 25 ft (7.6 m) that
is protected with ceiling sprinklers only, and for storage height
up to and including 20 ft (6.1 m) that is protected with,ceiling
sprinklers and minimum required in-rack sprinklers, the den-
sides that are obtained from the-design curves shown in Fig-
ures 6-11(a) through (g) shall be adjusted in accordance with

| Figure 69.2. (See Table 6-.2.)

without regard to rack uprights. Height of storage (m)
6-7t In-Rack Sprinkler Discharge Pressure. Sprinklers in 0 3.1 3"’? 4.8 6.1 7.8 9.1 10.7
racks shall discharge at not less than 15 psi (103.4 kPa) forall. 175
classes of commodides. /
6-8t In-Rack Sprinkier Water Demand. The water demand
for sprinklers that are installed in racks shall be based on the 150 >
simultaneous operation of the most hydraulically remote
sprinklers as follows: !I
(a) Six sprinklers where only one level is installed in racks 125 i

with Class [, Class II, or Class III commodities =
(b) Eight sprinklers where only one level is installed in racks 3

with Class IV commodities 2 100 f
{(c) Ten sprinklers (five on each of the two top levels) where % 7

more than one level is installed in racks with Class I, Class =

11, or Class IIl commodities ‘% 4
(d) Fourteen sprinklers (seven on each of the wo top levels) © 75

where more than one level is installed in racks with Class ; A

IV commodities g 0TI

14 O I
Exception: Where a storage rack, due o its length, requires less than a %0 ;
the number of in-rack sprinkiers specified, only the in-rack sprinklers 7
in a single rack shall be required to be included in the calculation. :
8.9%+ Ceiling Sprinkler Water Demand. The design curves % -
shown in Figures 6-11(a) through (g) shall apply to nominal :
20t (6.1-m) storage heights. ‘
6-9.1 T%le design curves shown in Figures 6-11(a) through ° 0 10 1]2 15 20 25 20 a5
{(g) indicate water demands for ordinary-temperature-rated Height of storage (f)
and nominal high-temperature-rated sprinklers at the ceil-
ing:,:Ihe ordinary-temperarture design curves that correspond Figure 6-9.2 Ceiling sprinkler density versus storage height.
Table 6-9.2 Adjustment to Ceiling Sprinklér Density for Storage Height and In-Rack Sprinklers
Storage In-Rack Apply Permitted Ceiling Sprinkier
Height Sprinklers Fig. 6-9.2 Density Adjustments
Over 12 ft (3.7m) up toand |None Yes None
including 25 ft (7.6 m)
Minimum required Yes None :
Over 12 ft (3.7 m) up toand  |More than minimum but not Yes Reduce density 20 percent
including 20 ft (6.1 m) in every tier from that of minimum in-
’ . rack sprinklers
In every tier Yes Reduce density 40 percent
from that of minimum in-
- rack sprinfdexs

=
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6-11* Ceiling Sprinkler Water Demand.

6-11.1 For Class I, Class II, Class III, gr gass IV commodities
that are encapsulated or nonencapsulated in single-row or
double-row racks, ceiling sprinkler water demand in terms of
density, in gpm/£% [ (I./min) /m?], and area of sprinkler oper-

curves shown in Figures 6-11(a) through (g) as specified by

also shall apply to portable racks that are arranged in the same

_ manner as single-row, double-row, or multipie-row racks. The

design shall be sufficient to satisfy a single point on the curve
that corresponds to the storage configuration and commodity
class. The design shall not be required to meet all points on
the selected curve. Figure 6-9.2 shall be used to adjust the den-
dity for storage height. For SI units, 1 ft = 0.3048 m.

I ation [ft? (m?) of ceiling or roof] shall be selected from the

Table 6-11. The curves shown in Figures 6-11(a) through (g)

i Table 6-11 Single-Row or Double-R;)w Racks — Storage Height up to and Including 25 ft (7.6 m)

without Solid Shelves
Aisles Ceiling Sprinkler Water Demand
] (B(?:li .)2, . With In-Rack Sprinklers .. Without In-Rack Sprinklers
Sprinklers Apply Apply
i Commodity Encap- Mandatory - Figure Figure
Height Class sulated  ft m In-Rack Figure Curves 6-9.2 Figure Curves 69.2
Over 12 ft (3.7 I No 4 1.2 No 6-11(a) C&D 6-11(a) G&H Yes
m) up to and 8 2.4 A&B E&F
including 20 ft Yes 4 1.2 No 6-11(e) C&D 6-11(e) | G&H Yes
(6.1 m) 8 2.4 A&B E&F
I No T4 1.2 - No 6-11(b) | C&D 6-11(b) | G&H Yes
8 2.4 A&B E&F
Yes 4 1.2 No 6-11(e). | C&D 6-11(e) | G&H Yes
8 2.4 A&B Yes E&F
o1 No 4 1.2 No 6-11(c) C&D 6-11(c) | G&H Yes
8 2.4 A&B E&F
Yes 4 1.2 One level | 6-11(f) C&D
8 2.4 i A&B
v No 4 1.2 No 6-11(d) | C&D 6-11(d) | G&H Yes
8 2.4 A&B E&F
’ Yes 4 1.2 One level | 6-11(g) C&D
. : . 8 2.4 A&B .
Over20fc(6.1| . I No 4 1.2 . No 6-11(a) C&D 611(a) | G&H Yes
m) up to and ) ~ 8 | 24 A%B E&F
including 22 ft Yes 4 j 1.2 One level | 6-11(e) C&D
(6.7 m) 8 2.4 ) A&B
Jul No 4 1.2 No 6-11(b) | C&D 6-11(b) | G&H Yes
8 2.4 A&B E&F |
Yes 4 1.2 One level | 6-11(e) C&D
8 2.4 A&B
Ny I No 4 1.2 No 6-11(c) C&D. 6-11(c) G&H Yes
¥ 8 | 24 A%B E&F
Yes 4 1.2 | Onelevel | 6-11(f C&D
"8 | 2.4 A&B No
v No 4 1.2 No 6-11(d) | C&D 6-11(d) | G&H Yes
8 2.4 ) A&B E&F
Yes 4 1.2 One level | 6-11(g) C&D
8 2.4 AlB
Over 22 {1 (6.7 I No 4 1.2 " No 6-11(a) C&D 6-11(a) G&H Yes
m), up to and 8 2.4 A&B E&F
including 25 ft Yes 4 1.2 One level | 6-11(e) C&D
(7.6 m) 8 | 24 A&B
. I No . 4 1.2 No 6-11(b) | C&D 6-11(b) | G&H Yes
- 3 2.4 A&B E&F
Yes 4 1.2 One level | 6-11(e) C&D
8 2.4 A&B

1998 Edition - ) . S,
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able 611 Single-Row or Double-Row Racks — Storage Height up to and Including 25 ft (7.6 m)
rithout Solid Shelves, Conttrued
Aisles Ceiling Sprinkler Water Demand
(44.1)
(B-6-11.2) . With In-Rack Sprinklers ~ Without In-Rack Sprinklers
' Sprinkless ~~  Apply Apply
Commodity Encap- Mandatory - Figure ] Fgure
Height Class suiated  ft m In-Rack.  Figure Curves 6-9.2 Figure Curves 6-9.2
I No 4 1.2 No 6-11(c) C&D 6-11(c) | G&H Yes
8 2.4 A&B E&F
Yes 4 1.2 | Onelevel | 6-11( C&D
8 2.4 A&B 7 No
v No 45 1.2 ' 6-11(d) C&D
8 2.4 One level A&B
Yes 4 1.2 6-11(g) C&D
8 2.4 A&B
Ceiling sprinkier densty [(Liminy/m?] : Curve Legend Curve Legend
. A — Single- or dauble-row racks E — Single- or doubie-row racks
4.1 6.1 8.1 1?.2 122 143 163 183 © 204 with 8-+ (2.4-m) aisies With 8.1t (2.4-m) aisies
with high-temperature and high-temperature
6000 ALBC DLE PG H 557 _ calling sprinkiers and cailing sprinkiers
g L 1A € ordinary-temperature F — Single- or doubie-~row racks
= Y \ = in-rack sprinklers with 4-it (1.2-m) aisles
5 5000 1\ 465 5 B— Single-~ or doubig-row and high-temperature
8 =R k & racks with 8-ft (2.4-m) ceiling sprinklers
2 \ \ 3 aisles with ordinary- G — Single- or double-row racks
5] \ \ 3\ 5] temperature ceiling sprinkiers with 8-t (2.4-m) aisies
§ 4000 \ 372 5 and ordinary-temperatura and ordinary-temperature
z A A! \ = in-rack sprinkiers ceiling sprinkiers
R = \ ) B C — Singie- or double-row racks H — Singie- or double-~row racks
2 3000+ AN ] 279 2 with 4-ft (1.2-m) aisles or with 4-ft (1.2-m) aisles
S \ N o muitiple-row racks with and ordinary-temperature
g N | g high-temperature ceiling csiling sprinklers
& ™ —— o sprinklers and ordinary- | — Multiple-row racks with
S 2000 186 S temperature in-rack sprinkiers 8-t (2.4-m) or wider
K] = Sing_te—point% @ D — Single- or double-row racks aisles and high-temperature
= design only ] a with 4-{t (1.2-m} aistes or ceiling sprinkiers-
1000 NSRS 93 mutltiple~-row racks with J — Muitiple-row racks with
g1 015 02 025 03 035 04 045 05 ordinary-temperatura cailing. 8-ft (2.4~-m} or wider aisies
sprinklers and ordinary- and ordinary-temperature
Ceiling sprinkler density (gem/#2) temperature in-rack sprinkiers ceiling sprinkiers :

Figure 6-11(a) Sprinkler system design curves — 20-{t (6.1-m) high rack storage — Class I nonencapsuiated
commodities — conventional pailets.
73‘
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Cailing sprinkier density [(L/min)/m?] Curve Legend

k4 . ..
6.1 82 102 122 143 163 183 204 224 A — 8-ft (2.4-m) aisles with

high-temperature ceiling
. sprinkiers and ordinary-
. 5000 ey mm— S7 temperature in-rack
% v 3 sprinklers
= T B— 8-t (2.4-m) aisles with
< 5000 X 485 S ordinary-temperature
g L\ ! [ ceiling sprinklers and
o @
s LY \Y 2 ordinary-temperature
B 4000 \i X 372 5 in-rack sprinkiers
3 LY =
= \ z
': 3
@ &
5 3000 279 5
g A \ g
& 2000 LS TINTINT R 186 ¢
2 " S
2 2
Q a
1000 93

015 02 025 03 035 04 045 05 055
Cailing sprinkier density (gpm/t2)

Figure 6-11(f) Single-row or double-row racks — 20-ft (6.1-m) high rack storage — sprinkler system design
curves — Class ITI encapsulated commodities — conventional pallets.

Cailing sprinkler density [(L/min)/m?] Curve Legend
102 122 143 163 183 204 224 245 A — 8-t (2.4-m) aisles with

high-temperature ceiiing
A B IC D sprinkiers and ordinary-
- 6oco \Y 857 o temperature in-rack sprinkiers
& N A 3 B — 8-ft (2.4-m) aisles with
P4 = ordinary-temperature ceiling
£ 5000 D 465 2 sprinklers and ordinary-
g LY \ g tempsrature in-rack sprinkiers
& 5
5 4000 3\ 372 3
= =
£ \ \ <
c, \ A o
2 3000 \ 3 29 A2
=1 i =}
3 N g
& N &
= 2000 186 ¢
= =
7] 0
O [0]
a a
1000 - 83

o

025 03 035 04 045 05 055 06

Cailing sprinkier density (gpm/&?)
Figure 6-11(g) Singie-row or doublerow racks _ 20-& (6.:1-m) high rack storage — sprinkler system design
curves — Class IV encapsulated commodities — conventional palles.

6-11.2+ Design curves for singlerow and double-row racks * Part C Multipie-Row Racks

shall be selected to correspond to aisle width. For aisle widths (See also Chatter 5.)
between 4 ft and 8 ft (1.2 m and 2.4 m), a direct linear inter-
polation between curves shall be made. The density given for 6-13f In-Rack Sprinkler Location.

8-ft (2.4-m) wide aisles shall be applied to aisles wider than 8 ft
(2.4 m). The density given for 4ft (1.2-m) wide aisles shall be

Legend

C — 4-ft (1.2-m) aistes with

high-temperature ceiling
sprinklers and ordinary-
temperature in-rack
spriniders

D — 4t (1.2-m) aisles with

ordinary-temperature
ceiling sprinkters and
ordinary-temperature
in-rack sprinklers

Curve Legend.
C — 4.t (1.2-m) aisles with

high-temparature ceiling
sprinkiers and ordinary-
temperature in-rack
sprinklers

D~ 4-it (1.2-m) aisles with

ordinary-temperature
ceiling sprinkiers and
ordinary-temperature
in-rack sprinkiers

R

1Em

e
Mu‘{i’;‘b m
JON »

“‘F

6-13.1 For encapsulated or nonencapsdated stom.ge in mult-
ple-row racks that are no deeper than 16 ft (4.9 m) with aisles

applied to aisles that are narrower than 4ft (1.2 m) down 10 | 8 £t (2.4 m) or wider, in-rack sprinklers shall be instailed in

31/, ft (1.1 m). Where aisles are narrower than 31/, ft (1.1 m),

I ‘accordance with Table 6-13.1.
racks shall be considered to be multiple-row racks.

6-13.2 For encapsulated or nonencapsulated storage in multi- .

6-12 In-Rack Sprmkler Location. In single-row or double-row
racks without solid shelves, in-rack spnnklers sifail be installed

in accordance with Table 6-11. in accordance with Table 6-13.2

. . . c —-—

1998 Edition

ple-row racks that are deeper than 16 ft (4,9 m), or with aisles
less than 8 ft (2.4 m) wide, inrack spnnklers shall be installed

.
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LOBE  HootioN 5uis Sersr Seres

FIRE SPRINKLER . . Pr ‘

CORPORATION ,. UPRIGHT+ PENDENT

| VERTICAL SIDEWALL
HORIZONTAL SIDEWALL

CONVENTIONAL (OLD STYLE)

DESCRIPTION AND OPERATION

The Globe Model N Sprinkler is a low profile yet durable design
which utilizes a frangible glass ampule as the thermosensitive
element. While the sprinkler provides an aesthetically pleasing
appearance, it can be installed wherever standard spray sprinklers
are specified. This sprinkler series is available in various styles,
arifices, temperature ratings and finishes to meet varying design
requirements.
~ The heart of Globe's Model JN sprinkier proven actuating
assembly is a hermetically sealed frangible glass ampule that contains
a precisely measured amount of fluid. When heat is ahsorbed, the
liquid within the bulb expands increasing the internal pressure. At
the prescribed temperature the internal pressure within the ampule
exceeds the strength of the glass causing the glass to shatter. This
results in water discharge which is distributed in an approved
pattern depending upon the deflector style used.

TECHNICAL DATA VERTICAL

U.S. Patent No. 5,494,1 14. 7 - SIDEWALL
: See reverse side for Approvals and Specifications.
» Temperature Ratings - 135°F (57°C), 155°F (68°C), I75°F (79°C),
200°F (93°C), 286°F (141°C), 360°F (182°C), 500°F (260°C).
+ Water Working Pressure Rating - 175 psi (1207 kPa).
 Factory tested hydrostatically to 500 psi (3448 kPa).
» Maximum low temperature glass bulb rating is -67°F (-35°C).
« Frame - bronze s Deflector - brass « Screw - brass
» Bulb seat - engineered plastic « O-ring - silicone elastomer .
« Bulb - glass with glycerin solution, Smm size. HORIZONTAL SIDEWALL

* SPRINKLER TEMPERATURE RAT. I]VG/CLASSIFICziHON and COLOR CODING

V. LE ) ;
CLASSICATION. | SIS e | mnconon | umAmean
INTERMEDIATE 5% " C/S ’
HIGH
EXTRA HIGH
ULTRA HIGH

4077 AIRPARK NRIVE. STAN 4, M R17.8 - FEEH o
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MOoDEL JN BULB SPRAY SERIES
UPRIGHT « PENDENT « VERTICAL SIDEWALL
HORIZONTAL SIDEWALL « CONVENTIONAL (OLD STYLE)

SPECIFICATIONS
ORIFICE SIZE NOMINAL "K" FACTOR THREAD SIZE *{ ENGTH FINISHES
k17 10 28 9 metric 172 NPT =) |/4* (5.7 em Factory Bronze
: ( mm) (3 ) (5 ) "*“Satin Chmme
76" (12.5 mm) 42 (59 metric) 1/2* NPT = 1/4" (5.7 cm) Bright Chrome
. White Polyester
12 (1S mm) 56 (80 metric) 172" NPT 2 144" (5.7 em) Black Polyester
1732 0 78 111 metric 172" NPT . ) 1/4" (5.7 cm Wax Coated
(20 mm) ( ) s ) \ )
17132" (20 mm) 8. (116 metric) 3/4" NPT 276" (62am) |  *=anx over Lead
NOTE: METRIC CONVERSIONS ARE APPROXIMATE. * HORIZONTAL SIDEWALL IS 2 916",
= EXCLUDING PINTLE.
== EINISHES AVAILABLE ON SPECIAL ORDER,
= WAX COATING UL LISTED UP TO 200°F ONLY,
APPROVALS
0 T
A ORIFIG‘ 135°F | I55°F] 175°F | 200°F | 2B6°F | 360°F | * CANADIAN NY.C.-D.CB.
STYLE sze | src | s | 19c | 93°c L i) isre| . YT ul | M {YPC] Meat0n92E
w | X | X x| x X X X X X -] - X
_ me | x X X X X X e X X -] - X
UPRRIGHT | 12 | X X X X X X X X X X | x X
7mzre | X X X | x X X X X X X | — X
e | x | x X X X X | x X X x | x X
3" X X X X X | x X X X N X
me | x X X X X X X X X - - X
PENDENT i | x| x X X X X X X X X | x X
ware| X | X X X X X X X X X | - X
el X1 X X X X X X X X X X X
| X X X X X ¥ x X X X -] - X
soewaLt | 76 | X X X X X X X X X - - X
T X X X X X X X X X - X | - X
. E s X X X X X X % X X - - X
HORIZONTAL
me | x X X x | x X X X X -] - X
SQEWALL § ) y
S \n x | x X X X X X X X X | — X
convenmionaL] 2 ] x | x | x ] X X X X X X - | x X
©@oOsME | yar| x | x | x | x | x | x x | x X - | x X
{ HORIZONTAL SIDEWALL UL LISTED FOR DEFLECTOR 4" TO lZ”BELOWTHE CEILING.
. + VERTICAL SIDEWALL UL LISTED FOR LIGHT HAZARD ONLY.
i SB'VB\TICALSDMA_LLULUSTE FOR UPRIGHT INSTALLATION ONLY.
.. V73X 12 NPT
. 11 360°F AND 500°F ARE MODEL "
ORDERHVG INFORMAHON . . ¥

SPECIFY

Quantity - Model Number . Style
Orifice ~ Thread Sizes . Temperature

Finishes desired

Quantity - Model JN Wrenches - PIN 3253%0 (1127

P/N 312366 (LO.)

GLOBE® PRODUCT WARRANTY

Glabe agrees to repair or replace any of its own manufac-
tured productsfound to be defective in material or workman-
ship for a period of one year from date of shipment.

For specific detils of our-warranty piease refer to Price

List Terms and Conditions of Sale (QOur Price List).
LOBE 4077 AIRPARK DRIVE, STANDISH, MICHIGAN 48658
FIRE SPRINKLER -

t I : A FAX 517-846-923!
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racks, including aisles, regardless of the number of intermedi-
ate sprinkler levels.

5-4.2% In-Rack Sprinkler System Control Valves. Where
sprinklers are installed in racks, separate indicating control
valves and drains shall be provided and arranged so that ceil-
ing and in-rack sprinklers can be controlled independently.

Exception No. 1: Independent control shall not be required for the in-
stallation of 20 or fewer in-rack sprinklers that are supplied by any one
cetling sprinkler system.

Exception No. 2: The separate indicating valves shall be permitted to
be arranged as sectional control valves where the racks occupy only a
portion of the area protected by the ceiling sprinklers. (See 5-2.3.)
54.3 In-Rack Sprinkier Water Demand. The water demand
for sprinklers that are stored in racks shall be added to the ceil-
ing sprinkler water demand at the point of connection. The

demand shall be balanced to the higher of the two corre-
sponding pressures.

5-4.4 Obstructions to In-Rack Sprinkier Discharge. The
obstruction criteria and requirements for clearance from stor-
age of NFPA 13, Standard for the Installation of Sprinkler Systems,
shall not apply to in-rack sprinklers.

5-5%+ Sprinkier Waterflow Alarm.

5-61 Hose Connections. For firstaid fire fighting and for
mop-up operatons, small [1!/gin. (38-mm)} hose lines shall
be available to cover all areas of rack structures. The hose con-
nectons shall not be subject to the requirements of Class II
hose systems as specified in NFPA 14, Standard for the Installa-
tion of Standpipe and Hose Systems. Hose connections shall be
supplied from one of the following:

(a) Outside hydrants
(b) Separate piping system for small hose stations

(c) Valved hose connections on sprinkler risers where such
connectons are made upstream of all sprinkler control
valves

(d) Adjacent sprinkler systems

(e) Ceiling spn'nklér system in the same area (as long as in- )

rack sprinklers are provided in the same area and are sep-
arately conrrolled)

Exception: Hose connections shail not be required for the protection of
Classes 1, II, II, and IV commodities that are stored at heights of 12
ft (3.7 m) and less.

S-Zi_r»» Hose Demand.

5-7.1 Where inside (small) hose streams are required, an
allowance of at least 100 gpm (379 L/min) shall be added to
the sprinkler water demand for all commodities.

5-7.2 For combined inside (small) and outside (large) hose
streams, an allowance’ of at least 500 gpm (1893 L/min) shall
be added to the sprinkler water demand for all commodities.

Exception: For Classes I, 11, and III commodsities that are stored up to
12 ft (3.7 m) and Class IV commodities that are stored up to 10 f¢ (3.1
m), the hose stream allowance shail be permitted to be reduced to 250
gpm (946 L/min).

5-8+ Duration of Water Supplies. For single-row and double-
row racks, the water supply duration shall be at least 11/,
hours for Classes I, II, and 1II commodities and at least 2 hours
for Class IV and Group A plastic commodities. For multiple-

1998 Edition

row racks, the water supply duration shall be at least 2 hours
for all classifications of commaodities.

Exception: For Class IV commodities that are stored at heighis of 12
St (3.7 m) or less, the water supply duration shall be permitted o be
11/, hours.

- 5-9 High-Expansion Foam.

5-9.1* Where high-expansion foam systems are installed, they
shall be in accordance with NFPA 11A, Standard for Medium-
and High-Expansion Foam Systems, and they shall be afitomatic
in operation.

Exception: Where modified, by this standard.

5-9.2 In-rack sprinklers shall not be required where high-
expansion foam systems are used in combination with ceiling
sprinklers.

5-9.3 Detectors for High-Expansion Foam Systems. Detec-
tors shall be listed and shall be installed in one of the follow-
ing configurations:

{a) At the ceiling only where installed at one-half the listed
linear spacing [e.g., 15 ft X 15 ft (4.6 m X 4.6 m) rather
thanat 30 ft x 30 ft (9.1 m x 9.1 m)]

Exception: Ceiling detectors alone shall not be used where the ceiling/

roof clearance from the top of the storage exceeds 10 ft (3.1 m) or the

height of the storage exceeds 25 ft (7.6 m).

(b) At the ceiling at the listed spacing and in racks at alter-
nate levels

(c) Where listed for rack storage installation and installed in
accordance with the listing to provide response within 1
minute after ignition using an ignition source that is
equivalent to that used in a rack storage testing program

5-9.4 High-Expansion Foam Submergence.

5-9.4.1 Storage of Classes I, I, ITI, and IV Commodities up to
and Including 25 £t (7.6 m) in Height.

5-9.4.1.1* Where high-expansion foam systems are used with-
out sprinklers, the maximum submergence time shall be 5
minutes for Class I, II, or III commodities and 4 minutes for
Class IV commodities.

5-9.4.1.2 Where high-expansion foam systems are used in
combination with ceiling sprinklers, the maximum submer-
gence time shall be 7 minutes for Class I, II, or Il commodities
and 5 minutes for Class IV commodities.

5-9.4.1.3 High-Expansion Foam Ceiling Sprinkler Density.

Where high-expansion foam systems are used in combination
with ceiling sprinklers, the minimum ceiling sprinkler design
density shall be 0.2 gpm/fi? [(8.2 L/min)/m?] for Class 1, I,
or I commodities or 0.25 gpm/ft* {(10.2 L/min)/m?] for
Class IV commodities for the most hydraulically remote 2000-
ft? (186-m?) operating area.

5-9.4.2 Storage of Classes I, II, ITI, and IV Commodities Over
25 ft (7.6 m) in Height.

5-9.4.2.1 Where high-expansion foam systems are used for
storage over 25 ft (7.6 m) high up to and including 35 ft (10.7

" m) high, they shall be used in combination with ceiling sprin-

klers. The maximum submergence tme for the high-expan-
sion foam shall be 5 minutes for Class I, II, or Ill commodities
and 4 minutes for Class IV commodiries. .
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able 9-1.1 Large-Drop Sprinkler Design Criteria for Single-Row, Double-Row, and Multiple-Row
\acks, Continued
Maximum
Maximum | Ceiling/ Water
Storage Roof Number of Design Sprinkiers by Hose Stream | Supply
Height | Height Minimum Operating Pressure [psi (bar)]) Demand ion
Commodity Type of ' ‘ gal/
Class ft m | ft m | System 25 (1.7) 50 3.4).. - 75 (5.2) min | L/min (br)
v 25 7613 9l Wet NA 15 plus one 15 plusone | 500 | 1900 2
level of inwack level of in-rack
sprinklers sprinkiers
Cartonedor | 25 7.6 | 30 9.1 Dry NA NA NA
exposed :
unexpanded
plastics

Note: NA — Not allowed

Chapter 10  Early Suppression Fast Response (ESFR)

Sprinklers
10-1* General.

10-1.1 Early suppression fast response (ESFR) sprinklers shail
be permitted to be used for the protection of rack storage in
accordance with Table 10-1.1 and shall be used only in build-
ings equal to, or less than, the height of the building for which
they have been listed. )

Exception: ESFR protection as specified shall not apply to the follow-

ing:

(@) Rack storage that involves solid shelves

(b) Rack storage that invokves combustible, open-top cartons or con-
tainers

10-1.2 Maximum building height shail be measured to the
underside of the roof deck or ceiling.

10-2 Sprinkier System Design.’

10-2.1* ESFR sprinkler systems shall be designed to provide
the minimum operating pressure, in accordance with Table
10-1.1 for the commodity, storage height, and ceiling/roof
height of the building involved, to the 12 most hydraulically
remote sprinklers, as determined by operating four sprinklers
on. eacikf of three branch lines.

10-2.2 The distance between branch lines and sprinkiers on
branch lines shall not be more than 10 ft (3.1 m) nor less than
8 ft (2.4 m) for buildings higher than 30 ft (3.1 m) up to 45 ft
(13.7 m); and the distance shall not be more than 12 ft (3.7 m)
nor less than 8 ft (2.4 m) for buildings up to 30 ft (9.1 m) high.

10-2.3 Wet-pipe systems only shail be permitted to be used
with ESFR sprinklers.

10-2.4 The requirements of NFPA 13, Standard for the Installa-
tion. of Sprinkler Systems, shall apply.

Exception: Where this standard modifies the requirements of NFPA
13.

10-2.5 Where required by Table 10-1.1, one level of 17/g4-in.
(13.5-mm) orifice, quick-response, ordinary-temperature in-
rack sprinklers shall be instailed at the ter level closest to but
not exceeding one-half of the maximum storage height. In-
rack sprinkler hydraulic design criteria shall be the most
hydraulically remote eight heads at 50 psi (3.4 bar). In-rack
sprinklers shall be located at'the intersection of the longitudi-
nal and transverse flue space. Horizontal spacing shall not be
permitted to exceed 5+t (1.5-m) intervals.

10-3 Water Demand.

10-3.1 A minimum of 250 gpm (946 L/min) shall be added to
the sprinkler demand for combined large and small hose
strearns. :

10-3.2 Water supply duration shall be at least 1 hour.
104 Other Requirements.

104.1 Where ESFR sprinklers are installed, the requirements
of 4-3.1 for longitudinal flue spaces in double-row racks shall

apply.
104.2 Where ESFR sprinkiers are installed, storage height
limitations in accordance with Section 4-5 shall apply.

-
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zure 4-3.1 Typical doublerow rack with back-to-back loads.

1.2 Aisle widths shall be maincined either by fixed-rack
uctures or controlled by the careful locadon of portabie
cks. Any decrease in aisle width shall require a review of the
iequacy of the protective system.

5%4 Storage Heights. The distance from the top of the stor-
re to the ceiling sprinkler deflectors shall be not less than 18
- (0.46 m).

sception: Where large-drop or ESFR sprinkler protection is used, the
istance from the top of the storage to the ceiling sprinkler deflectors
1all be not less than 36 in. (91 cm).

4 Commeodity Clearances.

6.1* Commodity clearances shall be maintained in accor-
ance with NFPA 91, Standard for Exhaust Systems for Air Convey-
1g of Materiais.

-5.2* Incandescent Light Fixiures.
-7t Storage of Idle Pallets.

-7.1 1dIg wood or plastic pallers stored on the floor shall be
rotecied in accordance with NFPA 231, Siandard for General

torage.

-7.2 Idle wood or plastic pallets shall not be stored in racks. -

xception No. 1: Idle wood padlets shail be permitted to be stored in
acks where protected in accordance urith the applicable pravisions of
“hapier 10.

“xception No. 2: Idle plastic pallets shall be permitted to be stored in
acks where protected in accordance with the applicable provisions of
hapter 10.

Chapter 5 Fire Protection — Gexneral

-1 Protective Systems.

i-1.1* Sprinkler systems shail be wet-pipe systems.

VOO CuaeImy SIS wrove 1 -y
5-1.2 Where dry-pipe systems are used, the ceiling sprinkler
areas of operation shail be increased 30 percent over the areas
specified by Chapters 6, 7, and 8. Densities and areas shall be
selected so that the final area of operation after the 30 percent
increase is not greater than 6000 fi? (557.4 m?).

e SO prisr rrTewTC.

5-1.3 Where preaction systems are used, preaction systems
shall be reated as dry-pipe systems.

Exception: This requirement shail not apply where it can be demon-
strated that the detection system that activates the preaction system
causes water to be discharged from sprinkiers as quickly as the dis-
charge from a wet-pipe system.

§-1.4 Detectors for preaction systems shail be inswalled in
accordance with 5-9.3. R :

5-2 Ceiling Sprinklers.

5-2.1 Where automatic sprinkler systems are installed, they
shall be in accordance with NFPA 13, Standard for the Installa-
tion of Sprinkler Systems.

Exception: Where modified by this standard.

5-2.2* Standard response !/yin. (12.7-mm) orifice or 17/32-
in. (13.5-mm) orifice spray sprinklers shall be used where
applying the figure curves and tables in Chapters 6, 7, and 8.
(See Chapers 9 and 10 for large-drop and ESFR sprrinklers.)

Exception: The use of */sin. (15.9-mm) or larger orifice spray sprin-
klers shall be permitted where listed for such use.

5-2.3* The minimum temperature rating of ceiling sprinklers
shall be 130°F (66°C).

5-2.4 In buildings that are used in part for rack storage of
commodities, the design of the ceiling sprinkler system that is
within 15 ft (4.6 m) of the racks shall be the same as that pro-
vided for the rack storage area.

Exception: Where separated by a barrier partition that is capable of

preventing heat from a fire in the rack siorage area from fusing sprin-
klers in the nonrack storage area.

5-2.5 Where nonstorage spaces in buildings have lower ceil-
ings than storage spaces, the space above the drop ceiling shall
be sprinkiered. Where the-area above a drop ceiling is sprin-
klered, the sprinkier system shail be in accordance with 3-2.2
or the excepton to 5-2.2.

Exception: Spaces aboue drop ceilings shall not be required to be sprin-
kiered where they comply with NFPA 13, Standard for the Installation
of Sprinkier Systems, for-allowable unsprinkiered concealed spaces.

5-31 Ceiling Sprinkier Spacing, For the purpose of selecting
sprinkler spacing in *hydraulically designed sprinkler systems
using !/qin. (12.7-mm) orifice sprinklers or 17/gp-in. (13.3-
mm) orifice sprinklers to achieve a stipulated densiry, 60 psi
(413.7 kPa) shall be the maximum discharge pressure used at
the caicuiation startng point.

5-¢ In-Rack Sprinkiers.

3~t.1 In-Rack Sprinkier System Size. The area protected by a
single system of sprinklers in racks (in-rack sprinklers) shail

| not exceed 40,000 ft? (3716 m?) of floor area occupied by the
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