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LPG Tup Yanginlari Acil Durum Mudahalesi ve Termodinamik Davranisi

Onur OZUTKU
Milangaz LPG Terminal ve Tup
Uretim Fabrika Miduri




LPG Tuplerinin Kullanim Alanlari
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LPG Tupunuin Yapisi ve Faz Dengesi

VAPOR SPACE
(Gas Phase)

« Contains propane/
butane vapor

» Pressure increases
with temperature

LIQUID PHASE

{LPG)

+ Liquid propane/
butane

* Occupies bottom
of the cylinder

VAPOR-LIQUID
INTERFACE

(Dynamic
Equilibrium)




LPG Tupunun Yapisi ve Faz Dengesi

APOTL. r 10:Suilvalve l I
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base nng—@l

< D45 mm >

9 mm min,




e ____________________________________________________________________________
Emniyet Elemanlari: Emniyet ventili ve Debi limitoru

Excess Flow Rate

s ﬂ Flow limiter




Taktik Mludahale

Yangin Scnaryosu

Lokalize Jel Alevi
(ValfTIortum Sezintis)

Kismi Alev Temasi

Tam Yangin Sarmasi

Metalurjik Davrans

Isi viikii belirli bir noklada yogunlasir: tip
povdesi baslangicla soguk kalir,

Ceper tizerinde diizensiz termal gerilmeler ve
lokal mukavemet kayiplan olusur.

Tiim tiip 800°C — 1000°C arah@inda radyant
1s1vd maruz kabr, Celik saniveler icinde

zayiflar.

BRILEVE Riski / Miidahale Siiresi

Diisuk risklidir ancak alev ¢eperi yalamaya
baglarsa senaryo luza degisir,

Orta-Yiksek risk; ozellikle buhar boslugn

bolgesi elkileniyorsa yiriima (eliklenir.

Kritlk Silre: 2 — 10 DaKika. 51 sofurmasi
yoksa bu siire iginde BILEVE kaginilmazdir.



A: Diiz Akis (Solid Stream) - Smirk Segutma
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Taktik Mudahale

B: Su Sisi (Water Fog Stream) - Homojen Soguima

Clverli Yizey .—*
Kaplemasr

__ .~ Fogus on vapor space
(upper part)

Focus on valve
and top area

Uniform cooling
of the entire body

RECOMMENDED WATER SPRAY DENSITY:

10 - 20 L/min-m? |

B A




Heat Transfer
Through Steel Wall

/Nl - Increased Vaporization

.

7~ Liquid LPG Heating

~Vaporization




Yiizey Isinmasi ve Dayanim Kaybi

Approx. Steel TYPICAL REDUCTION IN STEEL STRENGTH
Tem;(::cr;ture : (Carbon Steel)
800 VAPOR SPACE 100
(Critical Failure Zone)
80 :
- 600 Upper Shell
(High Temperature) 60 1
£%
g £40
- 400 g
l Liquid Level
; .O- 20 1
xR
200 0 ! !
N Lower Shell 0 200 400 600 800
" 100 (Lower Temperature)

Steel Temperature (°C)




BLEVE Mekanizmasi

LPG TUPU BLEVE SURECI (KAYNAYAN SIVI GENLESEN BUHAR PATLAMASI)

5. Ani
Buharlagma

1. Dis Yangin 2. Ig Basing 3. Ceper

Temas! Artigi Zayiflamasi aotiiiia

6. Ates Topu

BLEVE (Kaynayan Sivi Genlesen Buhar Patlamasi): Celigin 400°C esigini
gecip mukavemetinin %50’°sini kaybetmesiyle aniden yirtiimasi ve sivinin
mikrosaniyeler icinde faz degistirmesi.




Gaz Yayilimi, Jet fire, Buhar Patlamasi, BLEVE

1. GAZ YAYILIMI (TAM DELIK SIZINTISI) 2. JET ALEVi (HEMEN TUTUSMA) |
Riizgar LPG Konsantrasyonu ’
1.5 : ! Baslica Sonuclar
= B 33,000 ppm (ASGL3) fl ¢
B 10,000 ppm (LEL) . Alevuz'urmm >8m
5,000 ppm (3510 LFL) * T0kW/m? syl . 1014
% mesalesi
& 1,000 ppm ® SKW/m? istyaplhm .18 2o m
y 2 B 500 ppm (%10 LEL) masafes|
, = e R T o 2UW/me s yaplm 95 _30m
Onemli Mesafeler (Riizgaralt) meszfesi
® AECL-3 (32,00 ppm) :Mim
® LEL - Alt patlama simin (10,000 ppm)  : 16m
_ %10 LEL {5,000 pgm) : 66m
3. BUHAR BULUTU PATLAMASI (VCE) 4., BLEVE (YANGIN TOPU)
Ustten Goriinils st Ba < Yandan Gdrinis
Py Gy . Baslica Sonuglar
B 35 psi (Agr hasar) ! i St
B 1.0 psi {Cam kinimasi) A 37?“??” ] e
0.5 psi (Hafif hasar) n,'ésd‘e;lm BLYaIM . o, 60
Onemli Mesafeler o m:;m' istyaplm - 70-g90m
@ 35psiasm besing (adur haser) - 12-14m = e r ,.
® 1.0 psi asm besing (carm kindmasi) : 24 - 28 m ?m?q SR, 2100k
0.5 psi asmn basing (hafif hasar) - 35-40m




BLEVE Sonrasi Fireball ve Termal Etki

FIREBALL DIAMETER
10-30m

DURATION

5-15

seconds
aV'7, THERMAL RADIATION
e > 100 kw/m? A

(at close range) u ol

» Ignition of nearby
materials

» Structural damage



Tiiplerin Kondisyonu Neden Onemli




Mekanik Butunluk ve Periyodik Muayene

I'm all good! Why hasn't anyone
Just had my regu- tested me?
lar test, feeling safe’ | feel like...

a ticking time bomb! /




' 1 Yangin, yalmzca basina artirm

aym anda celigin dayamimini azaltr.

Yangin, LPG tapancn sicakhiqirn ylkselterek
basinc artine. Aymi zamanda ¢eligin mekanik
dayarmmun dasaror, tipdin patlama riskini
onemii olcude artirie,

Oncelik: kaynak izolasyonu,

Kritik 5 Mesaj

g 2 Buhar boslugu, ic sogutmanmn
olmadig: kritik termal bolgedir.

LPG tipuniin dst kismndaki buhar beglugu [gaz fazi),
yangm siesmca en mznisiran baloadin Sin far yanma
1S5 saynsnia dahia weun st rispaten saguk kabr
Tapteie en katik balge buhar bosluqudar.

az;

Buhar boslugu |
(gaz faz)

+=nhohisran ocige

« irnkwmalkbige |

+ =zHams sk burada

an gkl S tar

(LPG)

. FATO0E s
saneEnNle
=gk <an

* S350

stirekli sogutma ve guvenli personel konumlandirmasidir.

Yangin durumunda dncelix tutusma kaynaklaran izol

konumilanmasm saglamakhr

. .
|
]
a

ol wrekli s ile sogulmak ve gersonein glivenli mesaleds

e 2umek,

Sireks
su da sofuema
110 - 20 L'dk-m?)

Tutusma
ka:nikmlam
zole ctme

Guvenli
mesafede
durma

Buhar boslugunun asin sinmas, o=din
dayanim kaybs ve basang artes birfikcte
BLEVE r=kini olusturur.

BLEV

Parsoneli glivenli
orurmda
konusfandirma

dorgninizalen

PRV ve EFV onemli bariyerlerdir;
tek baslarina yeterli degildir.
Basing Tahliye Vanas: (PRV] ve fxn Akeg Vanas (EFV)

oinendk acmindan kntik snome sakiptin, arcak tum yangin
curumlaneds tupon patlamasim calayenazder

PRV
(Basing Tahliye Vanas)

EFV
(Asgars Ao Vanasi)

v Arvxsibadddrigacat wrisander
* Fretier brprue g le thramyovis o
chErianRec

Tper eI retet e pelaveun
onfrjerasr

& o0 ety as ik ad e ady

* Tlpun zyiameas ondeT e AT A Gt
. Sursd Sryeroands i te s peterh <
deldde

Mekanik bitinliik ve periyodik muayene,
BLEVE riskini olaydan once azaltr.

Kormrmyon, mekanik hasar we paryndk muayene ekskba
voisun ceyarurrs azalur v BLEYC riskini arure. Dizend
mssyenelar v hasarh tokin <ullamm ¢ B Dralmss
hayati dneme sahptee




