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Maritime zero emissions: Research needs



Vessel sizes and consumption
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Classification of low and zero emissions
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Hydrogen, ammonia and biogas can be produced in different ways, with very different footprint WTT.

LNG can be combusted in Diesel and Otto engines with different levels of methane slip.

Different opinions exist, no clear definition or consensus on the classification. 
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• Synthetic electro-fuels or E-fuels are gaseous 

or liquid fuels from hydrogen and captured 

carbon using renewable electricity

• They have high energy efficiency and are 

compatible with and blends easily: for 

example MGO & E-diesel or LNG & E-LNG  

• No need for new infrastructure or bunkering 

facilities in contrast to Hydrogen and 

Ammonia

• Can be used on existing vessels

• No need for additional crew training    

Synthetic E-fuels

Figure Source: The Royal Society (2019)



Emissions well to wake (WTW = WTT+TTW)

Source: Elizabeth Lindstad et al.

While we know that the type of engine (Diesel or Otto) affect the GHG from LNG, we do not know exactly how the type of engine or fuel cell will impact the emissions with H2 and NH3

Blue colour indicate fuels which depend on renewable electricity to deliver the GHG reductions indicated. Green colour indicate biofuels. Grey indicate fossil fuels.
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Biomethane for transport

Biogas: The GHG-saving varies and depends!

EU RED II (renewables energy directive), 2018 (s. 97), IEA, Technology roadmap, 

Deliverying sustainable bioenergy, 2017 (tabell 7, s. 51)

Svensk energimyndighet: Drivmedel 2017, (tabell 11, s. 33)



THE FUEL MENU – ENERGY DENSITY
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Blue colour indicate fuels which depend on renewable electricity to deliver the GHG reductions indicated. Green colour indicate biofuels. Grey indicate fossil fuels.
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Various existing engines and fuel cells
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thermal engine efficiency [-]

❶MGO
❷ LNG / Biogas
❸ Ethane
❹ LPG
❺Methanol
❼ Ammonia NH3
❽ Hydrogen H2
❾ Electric

Based on news, articles and direct dialogue with MAN, Wärtsilä and Bergen Engines (May 2021).

Efficiency for new engines assumed based on parent engine in lack of makers' guidance, i.e. all reservations must be taken on the above for engines under development!



Machinery and fuel combinations

Based on news, articles and direct dialogue with MAN, Wärtsilä and Bergen Engines (May 2021).

Power range for new engines assumed based on parent engine in lack of makers' guidance. 
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Very versatile, but 

cannot take hydrogen!

Very versatile, can take hydrogen 

(up to 25% blend today!).

Note: H2 missing!
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Existing DF and machinery for new fuels under development
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❶MGO
❷ LNG / Biogas
❸ Ethane
❹ LPG
❺Methanol
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❽ Hydrogen H2
❾ Electric

Based on news, articles and direct dialogue with MAN, Wärtsilä and Bergen Engines (May 2021).

Power range for new engines assumed based on parent engine in lack of makers' guidance, i.e. all reservations must be taken on the above for engines under development!



The dilemma
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Teknologi for et bedre samfunn


