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LOWER OPERATING COSTS OF ALUMINIUM VESSELS
ALUMINYUM GEMILERIN
DUSUK ISLETME MALIYETI

Avustralyali gemi yapimcisi Austal tarafindan iistlenilen yeni tasarim ¢alismalari, aliiminyum gemilerin nispeten

orta hizda calisan gemilerde hiiyiik avantajlari oldugunu gésterdi.

New design studies undertaken hy Australian shipbuilder Austal have highlighted that aluminium vessels also
have clear advantages for vessels operating at relatively moderate speeds.

ustal 14 deniz mili isletme hizina sahip 65 m’lik katama-
A ran tipi bir 350 dwt Ro-Pax feribot lizerinde bir aragtirma

gerceklestirdi. Arastirmada, alliminyum Ustyapiya sahip
celik tekne ile tamami alliminyumdan olusan tekne bigimindeki iki
alternatif yapi birbiriyle karsilastirildi.

Her biri kictan takma sabit pervaneyi geviren dért adet Caterpil-
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ustal carried out a study on a 65 m catamaran Ro-Pax
A ferry with a target operating speed of 14 knots at 350

dwt. Two construction alternatives were compared, name-
ly a combination of steel hulls with an aluminium superstructure
and all-aluminium construction.

Fitted with four Caterpillar 3508 diesel engines each driving a



lar 3508 dizel motorla tahrik edilen celik gévdeli tekne hedef hi-
za, 746 kW azami siirekli dederinin (MCR) % 85'i gli¢le calisan
motorlarla ulasabildi.

Austal’in Satis ve Uriin Gelistirme Miidiirii Glenn Williams, “Tam
tersine cok daha hafif olan aliminyum tekne, ayni performansi el-
de etmek icin MCR’nin sadece % 68‘ini gerektirmektedir. Bu, ce-
lik feribotun ayni hizda seyrederken % 23 daha fazla yakit harca-
yacagl anlamina gelir.” diyor.

Feribotlarin glinde alti sefer yaptiklari farz edilirse, yilda 49
hafta boyunca, 35 deniz mili hizda gerceklestirilen mekik seferle-
rinde yilda 630,000 litre yakit tasarrufuna karsilik geliyor.

Onemli oranda yakit ve yag tasarrufuna ilave olarak, aliiminyu-
mun gerektirdigi diistik motor giicii, teknenin motor bakim mali-
yetlerinde de bliyiik dlciide avantajlar sunuyor.

Motor Ureticisi Caterpillar’in tam yakit kullanimi bazinda yaptigi
analiz, kosullarin izlenmesine dayali bakim diizeni ile iki bakim
arasindaki strenin uzadigini, filtre ve dider pargalarin degistiril-
mesi gibi planh bakim masraflarinin distiigini gdsteriyor.

Avustralya’daki yakit, parca ve iscilik maliyetleri baz alindiginda,
celik gévdeli feribotun toplam tahrik masraflari, calismalarinin ilk
on yilinda, aliminyum tekneden % 21 daha fazla ¢ikiyor.

MALZEME SECIMi YENI FIRSATLAR DOGURABILIiR

Alliminyum teknelerin daha diisiik deplasmanlari ve dustiriilmis
gug ihtiyaci bazi durumlarda, armatdrleri icin yeni ve cezbedici se-
cenekler sunacak. Ornedin, 65 m’lik katamaran feribot dizaynin-
da alternatif bir tahrik sisteminin gelistirilebilecegi ortaya ¢ikti.
Oysa gereken gii¢ ve tasarim sinirlamalari, dort motor, dort per-
vaneli bir konfiglirasyonun celik govde tipi igin tek secenek oldu-
§u, iki motorlu tahrik sisteminin daha elverisli hale geldigi al-
minyum gdvde tercihinin tekneyi baska bir tasarim kategorisine
koydugu anlamina geliyor.

14 deniz mili sefer hizina iki adet 118 kW Caterpillar 3512 mo-
tor ile % 87 MCR kapasite ile ulasilabiliyor. Austal ve Caterpil-
lar tarafindan yiirlitllen analiz sonucu, 10 yillik bir zaman dili-
minde dort motorlu celik gdvdeli feribotun yakit ve yag masrafi-
nin, 2 motorlu aliminyum gemiden % 32, motor bakim ve ona-
rim masraflarinin ise % 35 daha yiksek olacagini ortaya koyu-
yor. Bu, sadece iki motorlularda ylritilen ciddi él¢lide disiik on-
leyici bakim ve tamir maliyetlerini yansitiyor. Ozetle, dért motor-
lu celik teknelerin tahrik masrafi, iki motorla tahrik edilen daha
hafif aliminyum katamaranlarin masraflarindan neredeyse lgcte
bir daha fazla.

Alliminyum tekneler ayrica, i¢ yapilarin ylizeylerinin hazirlanip
astarlanmasi (aliiminyum gemilerde gerekli degildir) gibi 6zellikle
zaman ve emek yodun isler i¢in daha az miktarda siirekli bakim
gerekiyor. Bu, toplam tekne bakim maliyetlerinin daha da azal-
masi ile sonuglaniyor. B

INCELEME // STUDY

fixed pitch propeller, the steel hulled vessel could achieve the
target speed with the engines operating at 85 % of the maximum
continuous rating (MCR) of 746kW.

"By contrast the much lighter aluminium vessel requires only 68
% of MCR to provide the same performance. This means that the
steel ferry will use over 23 % more fuel when operating at the
same speed,” explains Austal’s Sales and Product Development
Manager, Glenn Williams.

If these ferries were to operate six voyages per day, 49 weeks
per year on a 35 nautical mile shuttle service this could equate
to an annual fuel saving of some 630,000 litres.

In addition to substantial savings in fuel and lubricants, the
lower engine power output required for the aluminium vessel
produces notable engine maintenance cost benefits.

Analysis by engine manufacturer Caterpillar using a total fuel
usage, condition monitoring based maintenance regime shows the
time between overhauls (TBO) is extended and scheduled
maintenance costs, including replacement of filters and other
parts, are reduced.

Based on fuel, parts and labour costs applicable in Australia the
total propulsion related costs of the steel hulled ferry would be
over 21 % higher than for the aluminium vessel over the first
decade of operation.

NEW POSSIBILITIES WITH MATERIAL SELECTION

In some circumstances the lower displacement and reduced
power requirement of aluminium vessels can also open up
entirely new and attractive options for owners. For example, it
was found that an alternative propulsion arrangement could be
developed for the 65 m aluminium catamaran ferry design.
Whereas the required power and draft limitations meant that a
four engine, four propeller configuration was the only option for
the steel hulled variant, the choice of aluminium construction
placed the vessel into a different design space in which
propulsion with two engines became feasible.

The 14 knot operating speed could be achieved with two 1118kW
Caterpillar 3512 engines operating at 87 % MCR. Analysis
carried out by Austal and Caterpillar found that the costs of fuel
and oil for the four engine steel-hulled ferry would be 32 %
higher than the two engine, aluminium vessel, and the engine
maintenance and overhaul costs would be 35 % higher over the
10 year period. This reflects the significantly lower costs of
performing preventative maintenance and overhauls on only two
engines. Overall, the propulsion related costs of the four engine
steel vessel were found to be nearly one-third higher than those of
the lighter aluminium catamaran fitted with two engines.

Aluminium vessels also require less ongoing maintenance,
particularly in the time and labour intensive ship husbandry tasks
such as surface preparation and coating of internal structures
(not required on aluminium vessels). This results in a further
reduction in total vessel maintenance costs. B
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