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Ozet

Kiiresel endiistriyel sera gazi emisyonlarmin yaklasik %3'{inden
ozellikle
emisyonlarin

sorumlu  olan  deniz  tasimacihiginda, gemi

operasyonlarindan  kaynaklanan azaltilmasi
amaciyla alternatif yakit kullanimina gecis hiz kazanmustir.
Alternatif yakitlar arasinda LNG, yiiksek diisiik kalorifik degeri,
nispeten daha diisiik CO2 emisyonlar1 ve LNG motorlarimin
varlig1 gibi bir¢ok iistlinliigii sayesinde su anda gemilerde en
yaygm kullanilan deniz yakitidir. LNG ile yakit ile sevk edilen
bir¢ok gemi tiirii bulunmaktadir. Gemi tipleri bazinda konteyner
gemileri, operasyonda olan 127 gemi ve siparis edilen 324 gemi
adedi ile bu alanda zirveyi olusturmaktadir. LNG yakitli gemiler
genellikle cift yakitli makine teknolojisiyle donatilmaktadir ve bu
sayede gemiler LNG ile gaz modunda calisabildigi gibi,
konvansiyonel deniz yakitlar1 ve biyoyakitlar da dahil olmak
tizere sivi modunda da c¢alisabilmektedir. Bu c¢alismada, bir
konteyner gemisinin bir yillik isletme performansi géz Oniine
aliarak, yakit tiiketimi, CO2 emisyonlar1 ve CH4 ve N20O gibi
diger sera gazi emisyonlar1 hem sivi hem de gaz modlarinda
hesaplanmustir. Bulgular, Ozellikle konteyner gemisinin gaz
modunda calistirilmast durumunda Onemli yakit tiiketimi
tasarrufunun yani sira sera gazi emisyonlarina neden olan CO2,
CH4 ve N20O emisyonlarinda yaklasik oraminda azalma
sagladigini ortaya koymaktadir. Son olarak, ileride yapilacak bir
calisma olarak bu gemilere kurulacak son islem sistemleriyle
emisyon azaltim oranlar1 daha yiiksek seviyelere ¢ikarilabilir ve
Uluslararasi Denizcilik Orgiitiiniin kisa, orta ve uzun vadeli
hedeflerinin gerceklestirilmesine yardimci olunabilir.
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Abstract

In maritime transport, which is responsible for approximately 3%
of global industry GHG emissions, the transition to utilization of
alternative fuels has accelerated, especially in order to reduce
emissions from marine vessel operations. Among alternative fuels,
LNG is currently the most widely utilized marine fuel on ships
thanks to many superiorities such as high lower calorific value,
relatively lower CO2 emissions, and the existence of LNG engines.
There are many types of ships powered with LNG. On the basis of
ship types, container ships constitute the top in this field with the
number of 127 ships in operation and 324 ships ordered. LNG-
powered vessels are generally equipped with dual fuel engine
technology, which allows the vessels to operate in gas mode with
LNG or operate in liquid mode including conventional marine
fuels and biofuels. In this study, fuel consumption, CO2 emissions
and other greenhouse gas emissions including CH4 and N2O are
calculated in both liquid and gas modes considering one year
operating performance of a container ship. The findings reveal that
in addition to considerable fuel consumption savings, especially in
the case of operation of the container ship in gas mode, it provides
approximately 25% of the reduction of CO2, CH4 and N20O
emissions that cause GHG emissions. Last but not least, with the
after-treatment systems to be installed on these ships as a future
study, this emission reduction rates can be boosted to higher levels
and will assist in fulfilling the short, medium, and long-term
targets of the International Maritime Organization.

Liquefied Natural Gas (LNG) , Container ship, Dual fuel engines,
Greenhouse Gas Emissions
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