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FUEL CELLS: FACT OR FICTION
YAKIT HUCRELERI: GERGEK MI HAYAL Mi?

BAOTHANG SAN & JOSEPH MORELOS

Fuel cell technology has heen proposed as an efficient and clean alternative to a ship’s internal combustion

engine. While promising to revolutionise marine power generation in the longer term, the relative immaturity

of the technology currently makes it unsuitahle for the provision of power on large seagoing vessels.

Yalat hiicresi teknolojisi, gemilerin icten yanmali makinelerine karsi verimli ve temiz hir alternatif olarak dneriliyor.

Uzun vadede deniz araglarinin gii¢ kaynaklarinda devrim yaratma potansiyeline sahip olsa da, giiniimiiz teknolojisinin

heniiz tam gelismemis olmasi nedeniyle bugiin biiyiik deniz araglarinda kullanilmasina imkan tanimiyor.

owever this is not necessarily the case for niche markets

such as yachts. Development, primarily in the automotive

industry, has delivered commercially viable fuel cell
generators with very competitive power density in the 50kWe to
300kWe range. Trials on low temperature fuel cell technologies,
such as Proton Membrane Exchange (PME) fuel cells, have
demonstrated a capability of up to 300kWe, and power densities
of 1.6kW/I (or 0.94kW/kg) which could be sufficient to propel a
small cruising yacht or to provide auxiliary power for yachts up
to 50-60m long.

If we look forward 10 years, commercially viable fuel cell
products can be expected to generate megawatt-strength power.
For vessels which spend significant operating time in port or
coastal areas, fuel cell power will be available for providing
auxiliary services for most types of yacht. Environmentally, fuel
cell technology is arguably one of the best ways to achieve a
sustainable form of marine power. The ability to convert
chemical energy into electricity without combustion enables fuel
cells to reach a very high electrical efficiency potentially.
Additionally, depending on the type of fuel being used, the
exhaust from fuel cell generators, is much cleaner than that from
combustion engines and, when the fuel is hydrogen,
emission-free. This feature will favour the tendency for yachts to
operate inshore and in demanding emission control areas.

As well as high efficiency and low emissions, demanding
yachtowners might also be attracted by factors like low noise and
vibration. Fuel cells are both quiet and vibration-free as they are
essentially solid state with few moving parts - a real asset that
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degil. Ozellikle otomotiv sektdriinde yasanan gelisim, 50

kWe ile 300 kWe arasinda oldukg¢a rekabetci glic yogunlu-
guna sahip, ticari olarak uygun yakit hiicreli jeneratérlerin piya-
saya ¢lkmasina olanak sagladi. Proton Degisim Membranli (PME)
yakit hiicreleri gibi diisiik sicakhga sahip yakit hiicresi teknolojisi
ile ilgili denemeler, kiiglik bir yatin tahriki veya 50-60 metrelik
yatlar icin yardimci gli¢ kaynadi olarak kullanim igin yeterli ola-
bilecek 300 kWe’ye kadar veya 1.6 kW/1 (ya da 0.94 kW/kg) giic
yogunluguna kadar kabiliyete ulasilabildigini gdsteriyor.

Bununla birlikte bu durum yat gibi nis piyasalar icin gegerli

10 yil 6tesine baktigimizda, ticari olarak uygun yakit hiicreli {irlin-
lerin megavat diizeyinde gli¢ Uretmesi sdz konusu olmasi kuvvetle
muhtemel. Liman veya kiyi bdlgelerinde yogun olarak ¢alisan deniz
araclari ile iliskili olarak bircok yat tipi igin yardimci gli¢ saglama-
ya yonelik yakit hiicreli glic kaynaklari kullanilabilir hale gelecek.
Cevre acisindan yakit hiicresi teknolojisi, deniz araglarina yonelik
glic kaynaklari alaninda stirdiiriilebilir bir ¢éziime ulasmanin en iyi
yollarindan biri olarak goriliyor. Kimyasal enerjinin herhangi bir
yanma islemi s6z konusu olmaksizin elektrik enerjisine donustiril-
mesi, yakit hiicrelerinin potansiyel olarak son derece ylksek bir
elektriksel verimlilige ulasmasina imkan sagliyor. Ayrica kullanilan
yakitin tipine bagh olarak yakit hiicreli jeneratorlerden kaynakla-
nan emisyonlar, icten yanmali motorlardan kaynaklananlara kiyas-
la cok daha temiz ve hatta yakit olarak hidrojen kullaniimasi halin-
de, emisyon seviyesi sifir seviyesinde. Bu 6zellik, yatlarin kiyilara ve
emisyon kontrolli alanlara girmelerine imkan saglayacak.

Yiiksek verimlilik ve disiik emisyon seviyelerinin yani sira, yakit
hiicresi teknolojisi ayrica dlstik glrilth ve titresim seviyeleriyle de
yat sahiplerini cezp ediyor. Son derece az sayida hareketli parca-

Fuel cell-powered yacht of the future // Gelecegin yakit hiicreli yati
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allows passengers to appreciate the beauty of their surroundings.
The fuel cell’s direct current output also allows for easy
integration with other environmentally friendly power generation
options such as solar panels and battery systems.

There are several alternatives to hydrogen-powered fuel and fuel
cells. One example is methanol and methane. Lloyd’s Register
has recently proved the feasibility of using these two as fuel for
fuel cells. The bunkering prices for methanol and methane are
also very competitive compared with diesel fuel in some ports in
the Nordic area.

THE LNG OPTION

Another member of the clean fuel family is LNG. A growing
number of commercial shipowners are seriously considering
switching to comply with Emission Control Areas (ECAs) and the
capping of sulfur limits on fuel oils by 2015 and also to lower
their consumption costs. Using LNG might appeal to yachtowners
as vessels often operate in environmentally sensitive areas.

Using LNG as fuel would mean drastically reduced emissions,
less engine maintenance and cleaner machinery space and yachts
would need smaller sludge tanks and fuel oil auxiliary systems.
However bunkering could be difficult both internally and
externally.

There are currently no bunkering facilities for yachts and they
would need specially tailored facilities to cope with their different
sizes and capacities. Vessels would also need their own onboard
bunkering arrangements. Specially adapted fuel tanks would need
to be fitted which could pose space problems and the tanks would
have to be separated from the accommodation areas.

Though the prospects for yachts powered by LNG will partly
depend on the yacht industry’s perception of the safety issues
associated with LNG, the development of LNG-powered
passenger ships such as Viking Line’s giant ferry, due for
delivery in 2013, will help the industry scale down the
technology for yachts. B
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lara sahip olmalari sayesinde hem sessiz hem de titresimsiz olan
yakit hicreleri, yolcularin rahatini bozmadan doganin gizellikle-
rinin zevkini ¢ikarmalarina imkan sagliyor. Yakit hiicrelerinin
dogrudan akim cikist ayni zamanda giines panelleri ve akili sis-
temler gibi dider cevre dostu gli¢ Uretim secenekleriyle entegras-
yonunu kolaylastiriyor.

Yakit olarak hidrojen kullanimi ve yakit hiicrelerine birkag alter-
natif de s6z konusu. Bunlarin bir 6rnegi metanol ve metan. Lloyd’s
Register yakit hicrelerinde yakit olarak bu iki maddenin kullani-
labilecegini kanitladi. Metanol ve metanin gemi yakiti olarak fi-
yatlari da Iskandinavya bdlgesinde bazi limanlarda dizel yakita ki-
yasla son derece rekabetgi.

LNG SECENEGI

Temiz yakit ailesinin diger bir tyesi de LNG. Sayisi her gegen giin
artan ticari gemi sahipleri, Emisyon Kontrolli Alanlar igin 6ngo-
rilen sartlara ve ayrica akaryakitlara 2015 yilina kadar getirile-
cek kikirt icerik limitine uyumlu hale gelmenin yani sira titketim
maliyetlerini de dislirmeyi ciddi bir sekilde distinliyor. LNG kul-
lanimi, genelde cevre agisindan hassas alanlarda seyreden yat sa-
hipleri icin cazip olabilir.

Yakit olarak LNG kullanimi son derece diisiik emisyon seviyeleri,
daha az makine bakimi ve daha temiz makine daireleri anlamina
geliyor. Ayrica daha kiiclik camur tanklari ve akaryakit yardimci
sistemleri yatlar igin yeterli oluyor. Bununla birlikte yakit alma is-
lemi hem yurticinde hem de yurtdiginda zor olabilir.

Yatlara LNG temin edecek hicbir tesis yok ve farkl boyut ve kapa-
sitelerinin gereksinimlerini karsilayabilecek 6zel tesisler kullaniima-
sini gerektiriyorlar. Deniz araclari ayni zamanda kendileri de yakit
alma sistemlerine sahip olmak durumunda. Ozel olarak uyarlanmig
yakit depolarinin monte edilmesi alan sorunlari yaratabilir ve bu de-
polarin ayrica yasam mahallerinden izole edilmesi de gerekiyor.

LNG yakitli yatlar ile ilgili gelecek kismen yat sektdriiniin LNG ile
iliskili glivenlik sorunlari konusundaki algisina bagl olmasina rag-
men, Viking Line’in 2013te teslim edilmesi planlanan dev gemisi
gibi LNG yakit kullanan yolcu gemileri sektdriin bu teknolojiyi
yatlara uyarlamasina yardimci olacak.

Source // Kaynak: Yacht Focus, September 2011, Lloyd’s Register Supplement
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