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Source: Trevor Crowe, The shipping sector to 2030, Clarksons research, 2019 & 2020

Source: Clarksons Research, Fuelling Transition: 
Tracking the Economic Impact of Emission Reductions 

& Fuel Changes, September 2021 webinar
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Source from JSTRA
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Conventional Ships

LNG Fueled Ships
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Source: Sebastiaan Bleuanus, Enabling green H2 usage in current and future 
maritime power generation, Wartsila, Motorship conference 2019

Energy storage type
Supply 
energy
(MJ/kg)

Energy 
density
(MJ/L)

Required
tank volume
(m3)

Supply 
pressure
(bar)

Injection
pressure
(bar)

Emission reduction 
compared to HFO Tier II (%)

SOx NOx CO2 PM

HFO 40.5 35 1,000 7-8 950

Liquefied natural gas (LNG, -162℃) 50 22 1,590
300 methane

380 ethane
300 methane

380 ethane
90-99
90-97

20-30
30-50

24
15

90
90

LPG(including Propane/Butane) 42 26 1,346 50 600-700 90-100 10-15 13-18 90

Methanol 19.9 15 2,333 10 500 90-95 30-50 5 90

Ethanol 26 21 1,750 10 500

Ammonia(liquid -33℃) 18.6 12.7 2,755 70 600-700 90-95 - 95 90

Hydrogen(liquid -253℃) 120 8.5 4,117
Source: MAN energy solutions, Engineering the future two-stroke green-ammonia engine, 2019
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Bio fuel, Synthetic LNG, CCS Bio fuel, Synthetic LNG, CCS 
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Fuel price (Ammonia)

Source: Clean Energy, 2018
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Ammonia engine development

Source: Peter H. Kirkeby, MAN ES engines for alternative fuels, Motorship PFF 
conference, Nov. 2021 Source: www.wingd.com
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Source: Navigator Gas, NH3 as fuel, Motorship conference 2019

Source: Alfa laval, Haldor topsoe et al., Ammonfuel-An industrial 
view of ammonia as a marine fuel, 2020.
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Source: www.motroship.com, 24 Aug. 2021 

Source: Simon C. Bergulf, Decarbonization of shipping: New fuels, new 
regulatory framework, new reality around the corner. IMO symposium on 
alternative low-carbon and zero-carbon fuels, 2020.

MAERSK’s 2020 sustainability report 
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 GHG Strategy

 CII

 IMO ETS, Carbon Tax

 LNG(Methane Slip), Ammonia(Engine, Safety, N2O, Ammonia slip), 

Hydrogen(Large capacity FC, Insulation) 

 CCS(Energy, Volume, Value chain of Harbor), ESD(Payback)

 Fuel price, Mass production, Bunkering infra  
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