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• Maritime decarbonization targets

• Ammonia as energy carrier

• Ammonia as an engine fuel

• Outlook

Agenda
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Maritime Transport – Facts and Trends

© WinGD

➔Mainly IC Engine as prime mover

• Power output up to 80 MW

• Almost exclusively HFO (Heavy Fuel Oil), 
MGO (Marine Gas Oil) and LNG

➔ Retrofitting – a viable option?

• Investments of well-over 100 million 
dollars

• Lifetime of vessels 25+ years

Source: 
https://maritimeoptima.com/public/vessels/pages/
imo:9929429/mmsi:636022601/MSC_IRINA.html

➔ Trend towards mega ships 

• Post Panamax, Post Suezmax, etc.

• Container vessels for shipping of more than 
24,000 TEU 

• Cruise ships for over 7,000 passengers (crew 
members not included)

➔ The backbone of global trade

• About 100,000 oceangoing vessels

• Over 90% of worldwide transport and over
90% of EU foreign trade

Source:
https://nicolasrapp.com/
studio/portfolio/the-
shipping-news/

Panama 
Canal



Gulf of
Aden

⚫ Cargo volume per year
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Maritime Transport – Emission Regulations

Annex I: 
Prevention of 

Pollution by Oil

Annex II: Control of 
Pollution by Noxious Liquid 

Substances (NLS) in bulk

Annex III: Prevention of 
Pollution by Harmful Substances 

in Packaged Form
Annex IV: Prevention of Pollution by 
Sewage from Ships

Annex V: Prevention of 
Pollution by Garbage from Ships

Annex VI 
(+ Amendments): 
Prevention of Air 
Pollution from 
ShipsMARPOL: 

International 
Convention for the 

Prevention of 
Pollution from Ships

Specialized agency of the United Nations
176 countries / Headquarters London

2020 Limitation of the sulfur content in the fuel oil used on 
board ships operating outside designated emission control 
areas (ECAs) to 0.5 %

Recently adopted / announced by IMO
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Maritime Transport – Emission Regulations

2020 Limitation of the sulfur content in the fuel oil used on 
board ships operating outside designated emission control 
areas (ECAs) to 0.5 %

Recently adopted / announced by IMO
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Specialized agency of the United Nations
176 countries / Headquarters London

2025 Net-Zero Framework – New requirements on greenhouse 
gas (GHG) fuel intensity, in combination with a pricing and 
reward mechanism, taking effect from 2028
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Ignition Energy

Ignition Limits

Flame Speed

NH3 MeOH H2

SI combustion conceptsCI combustion concepts

Air Diesel Alternative fuel (gaseous) Alternative fuel (liquid)

Ammonia properties and combustion concepts
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Ignition Energy

Ignition Limits

Flame Speed

DF PFI
Premixed

Air Diesel Alternative fuel (gaseous) Alternative fuel (liquid)

Dual Fuel (DF) Combustion concepts

• Robust combustion concept for marine 

propulsion systems

• Allows for fast switch to pure Diesel 

operation in case of emergency

DF HPDI
Non-premixed

NH3 MeOH H2

Ammonia properties and combustion concepts
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Hydrogen

Ammonia

+CO2 +N2

ChallengingNo major issues

➢ Ammonia-Diesel Dual Fuel combustion

➢ Low-energetic diesel fraction

➢ 90+ % GHG emission reduction (w/o exhaust gas aftertreatment) 

Single cylinder research engine
Swept volume appr. 15 liter
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Source: Wermuth, N. et al.: "Ammonia: energy carrier only or well-
suited sustainable fuel for large engine applications?", Paper No. 
446, , CIMAC Congress 2025, Zürich.

Methanol

Ammonia combustion and emissions

Premixed combustion
PFI
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Hydrogen

Methanol Ammonia

Premixed combustion
PFI

+CO2 +N2

ChallengingNo major issues

Hydrogen

Methanol Ammonia

Non-premixed combustion
HP-DI

+CO2 +N2

Combustion concepts with green fuels
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• The green transformation of the marine sector is 
underway

• The speed of the transformation process is largely 
determined by the availability of renewable fuels

• The question of fuel type is very much linked to the 
question of which energy carrier will be used to 
store and transport renewable energy in the future

• Whether retrofitting will play a decisive role -
either with OCC or the conversion to new fuels -
remains an open question

Number of ships powered by alternative propulsion systems 
(status: June 2024)
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