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INERT GAZ iSLEMLERI

Genel Tamimlar

Inert Ortami: Tank icindeki atmosfer ortaminin oksijen oraninin hacimsel olarak %8’in
altinda bulundugu durumdur.

Inert Gaz: Baca gaz gibi gaz veya onun karisimlarindan olusan ve yanmay desteklemeyecek
oranda oksijen iceren gaza verilen isimdir.

Inert Gaz Tesisi: Tedarik, sogutmai temizleme, basin¢glandirma, izleme birimlerinden olusan
diizenegin genel adidir.

Inert Gaz Sistemi: Inert gaz tesisi ve inert gazin dagitimindan olusan ve bu inert gazin
makina dairesine geri gitmesini engellyen diizenekten olusan sistemdir.

Inertleme: Tank i¢inin inertli ortam olmasi i¢in tanka inert gaz gonderilmesidir.

Gaz Free: Tank icindeki zehirli, yanici ve inert gazin temiz havayla yer degistirmesi islemi olup
oksijen oraninin hacimsel olarak %21 oraninda oldugu durumdur.

Porc Islemi(Purge): Hali hazirda inertly olan tank ortaminin yeniden inertlenmesidir. Bu da
su amaclar icin yapilmaktadir.

« Oksijen oranini azaltmak icin,

« Gaz free islemi yapilirken yanma olmamasi i¢in mevcut hidrokarbon oraninmi azaltmak
amaciyla yapilmaktadir.

Inert Gaz Nedir?

Yanmay1 desteklemeyecek miktarda oksijen iceren bir gazdir. Hidrokarbon varliginda yanmanin
meydana gelmesi icin olmasi gereken oksijen miktari en az %11’dir. Dolayisiyla tank icindeki gaz
hacminde yanmay1 engellemek i¢in yapilmasi gereken oksijeni azaltmaktir. Bunun icinde
gemide bulunan sabit boru devreleri vasitasiyla tank igine inert gaz gonderilir ve yangin tehlikesi
engellenir.

Neden Inert Gaz Sistemi Kullanilir?

Tutusma kaynagini engellemek icin 6rnegin; yiik tankina agir hava kosullarinda ballast
alinmasi, tank yikama islemlerinde tutusma olayin1 engellemek ve ayrica tahliye islemi yaparken
inert gaz kullanilir. Bu sebeple, inertleme islemi haricinde baska bir alternative yontem
bulunmamaktadir.

Yanma Diyagrami

Temiz havanin inertly bir ortamla bulustugu nokta F olsun. Tank icersinde devamli olarak temiz
hava verildigi zaman FA dogrusu iizerinde hareket gerceklesecektir ve yanma alaninin icine
girilecektir. GA dogrusu ise kritik noktay1 olusturmaktadir. Bu GA dogrusu USTUNDEKI tiim
noktalarda gaz free islemi sirasinda yanma meydana gelecektir. GA dogrusunun alti, 6rnegin H
noktasini ele alalim. Gaz free islemi srasinda hic bir sekilde yanma olay1 meydana
gelmeyecektir. Dolayisiyla tank icersinde 6lciim yapildigi zaman eger F noktasindaki degerler
elde ediliyorsa yapilmasi gereken islem, tank icinin inert gaz ile seyreltilmesidir.

Inert Gaz Kaynaklar:

« Gemini ana ve yardimci kazanlarindan
« Ayr bir inert gaz jeneratoriinden.
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Inert Gaz Karisimi
Nitrojen: %83
Karbondioksit: %12-14
Oksijen: %2-4

Siilfiir dioksit: 50 ppm
Yogunluk: 1,044

Inertleme islemi Nasil Gerceklesir?

Tank i¢inin inertlenmesi veya por¢ edilmesi islemi sirasinda iki yontem kullanilir.
1) Seyreltme,
2) Yer Degistirme

Seyreltme Metodu: Seyreltme teorisinde su yontem kullanilmaktadir. Tank icine gonderilen
inert gaz, tank i¢inin mevcut atmosfer ortamiyla bulusur ve tank icindeki bu mevcut gazla
homojen bir karisim olusturur. Tank icine gonderilen inert oram arttikca atmosferdeki
hidrokarbon orani azalacaktir ve yapilacak havalandirma ile de hidrokarbon atmosphere
salinacak ve tank ici hidrokarbon oran1 emniyetli seviyelerde kalacaktir. Pratikte, yer degisecek
gaz miktari, tanka gonderilen gaz miktarina, gazin gonderilme hizina ve tankin biiyiikliigiine
gore degismektedir. Burada ki 6nemli olan nokta ise; tank icine gonderilecek inertin hizidir.
Eger hiz diisiik olursa, inert gaz tank dibine ulasamayacak. Bu yontemle ayn1 anda birden fazla
yiik tanklarini inertlemek miimkiin olacaktir ancak inertleme siiresi uzayacaktir fakat daha az
miktarda inert gaz kullanilacaktir.

Yer Degistirme Metodu: Bu metotda kullanilan mantik ise agir gazin iistten verilen daha
hafif gaz ile sikistirllmasidir. Daha sonrada yiikleme devresinden digar1 atilmasi siireclerinden
olusmaktadir. Inert gaz yogunluk olarak daha hafif kalmaktadir. Diisiik hizda fakat sabit bir
oranda iistten verilecek olan inert gaz ile hidrokarbon karisimi tank dibine dogru
sikistirilacaktir.
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DEFINITIONS

 Inert condition: A condition in which the oxygen content throughout the atmosphere of a
tank has been reduced to 8 per cent or less by volume by the addition of inert gas. (Ref.
ISGOTT Fifth Edition)

- Inert gas: A gas or a mixture of gases, such as flue gas, containing insufficient oxygen to
support the combustion of hydrocarbons. (Ref. ISGOTT Fifth Edition)

« Inert gas plant: All equipment fitted to supply, cool, clean, pressurise, monitor and control
the delivery of inert gas to the cargo tank systems. (Ref. ISGOTT Fifth Edition)

« Inert gas system (IGS): An inert gas plant and inert gas distribution system together with
means for preventing backflow of cargo gases to the machinery spaces, fixed and portable
measuring instruments and control devices. (Ref. ISGOTT Fifth Edition)

« Inerting:The introduction of inert gas into a tank with the object of attaining the inert
condition.

» Gas free: Gas-freeing means the introduction of fresh air into a tank with the object of
removing toxic, flammable and inert gases and increasing the oxygen content to 21% by volume.
(Ref. IMO Inert Gas Systems 1990 Edition)

» Purging:The introduction of inert gas into a tank already in the inert condition with the object
of:

1. further reducing the existing oxygen content; and/or

2. reducing the existing hydrocarbon gas content to a level below which combustion cannot be
supported if air is subsequently introduced into the tank. (Ref. IMO Inert Gas Systems 1990
Edition)

What Is Inert Gas ?

« Inert gas means a gas or a mixture of gases, such as flue gas, containing insufficient oxygen to
support the combustion of hydrocarbons.

» Hydrocarbon gas normally encountered in petroleum tankers cannot burn in an atmosphere
containing less than approximately 11% oxygen by volume. Accordingly, one way to provide
protection against fire or explosion in the vapour space of cargo tanks is to keep the oxygen level
below that figure. This is usually achieved by using a fixed piping arrangement to blow inert gas
into each cargo tank in order to reduce the air content, and hence the oxygen content, and
render the tank atmosphere non-flammable.

Why Do We Use Inert Gas Systems Onboard ?

« However,conditions such as lightning and electrostatic fields generated during tank washing
and heavy seas in partially ballasted tanks will always be present as ignition sources. Hence,
there is really no practical alternative to inerting cargo tanks. With an inert gas system the
protection against a tank explosion is achieved by introducing inert gas into the tank to keep the
oxygen content low and reduce safe proportions the hydrocarbon gas concentration of the tank
atmosphere.
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IG Operation Diagram
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Flammability Composition Diagram /.

Hydrocarbon Gas - Pertentage by Volume

10

Oxygen - Percentage by Volume
® Ref. ISGOTT Fifth Edition Ch 7 o

Flammability Composition Diagram

« When air is introduced into an inert mixture, such as that represented by point F, its
composition moves along the line FA and therefore enters the shaded area of flammable
mixtures. This means that all inert mixtures in the region above the line GA (critical dilution
line) pass through a flammable condition as they are mixed with air - for example, during a gas-
freeing operation. Those below the line GA, such as that represented by point H, do not become
flammable when air is mixed with them. It will be noted that it is possible to move from a
mixture such as that represented by F, to one such as that represented by H, by the introduction
of additional inert gas, i.e. by purging.

Inert Gas Sources

Possible sources of inert gas on tankers

e The uptake from the ship' s main and auxiliary boilers.
» An independent inert gas generator.
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Composition and Quality of Inert Gas

Nitrogen N. 83%
Carbon Dioxide CO, 12-14%
Oxygen 0. 2-4%
Sulphur Dioxide SO, 50 ppm
Carbon Monoxide cO Trace
Nitrogen Oxide NOX Trace
Water Vapour H,O Trace(high if not dried)
Ash and Soot (C) Traces
Density 1.044

Methods of Replacing Tank Atmospheres

 The replacement of a tank atmosphere by inert gas can be achieved by either inerting or
purging. In each of these methods, one of two distinct processes, dilution or displacement, will
predominate.

 Dilution Method: The dilution theory assumes that the incoming gas mixes with the original
gases to form a homogeneous mixture throughout the tank. The result is that the concentration
of the original gas decreases exponentially. In practice the actual rate of gas replacement
depends upon the volume flow of the incoming gas, its entry velocity, and the dimensions of the
tank. For complete gas replacement it is important that the entry velocity of the incoming gas is
high enough for the jet to reach the bottom of the tank. it is therefore important to confirm the
ability of every installation using this principle to achieve the required degree of gas replacement
throughout the tank.
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* Displacement Method: Ideal replacement requires a stable horizontal interface between the
lighter gas entering at the top of the tank and the heavier gas being displaced from the bottom of
the tank through some suitable piping arrangement. This method requires a relatively low entry
velocity of gas and in practice more than one volume change is necessary. it is therefore
important to confirm the ability of every installation using this principle to achieve the required
degree of gas replacement throughout the tank.
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Typical Arrangement Of Flue Gas System
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