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1. 2023 IMO strategy on reduction of GHG

Carbon- free fuel : Ammonia (NH₃)
Promising alternative fuel

Photo1: 2023 IMO Strategy on Reduction of GHG Emissions from Ships.

Photo2: From Net Zero Roadmap: A Global Pathway to Keep the 1.5 °C Goal in Reach (IEA, 2023) 04/20



2. Ammonia combustion emission risk 

Unburned ammonia released via exhaust.  

Health

NOx
Ammonia Contains nitrogen, leading to higher NOx emissions.

NOx, due to its low solubility, affects the respiratory system.〮

Climate

→

N₂O,   global warming potential 265 times CO₂〮

NH3 slip→

slip

Photo1: Mæ rsk Mc-Kinney Møller Center for Zero Carbon Shipping
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3. MARPOL Annex VI Reg.13 – SCR  

SCR SYSTEM   Urea+NOx SCR

Clean exhaust 

Selective Catalytic Reduction

N₂

H₂O
--------

Photo1: MARPOL VI REG.13 NOx
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1. The regulations of diesel engine NOx emissions 

Tier II: Approximately 15-20% reduction compared to Tier I
Tier III: Approximately 80% reduction compared to Tier I

Photo 1&2: MARPOL Annex VI Nitrogen Oxide emission limits

According to the current  IMO Nox emission standards, they are categorized as Tier II and Tier III.
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2. Necessity of SCR Systems for Ammonia Fuel Use

• 2020 scenario follows IMO 2020 regulations, with Tier II NOx

limits outside ECAs and Tier III limits within ECAs.

SCR is mandatory for pure ammonia engines in ECA zones, while ammonia-hydrogen engines must always use SCR

Photo 1&2:: Climate and air quality impact of using ammonia as an alternative shipping fuel 
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2. Necessity of SCR Systems for Ammonia Fuel Use

32.7g/kwh

7.08g/kwh

Pure ammonia engine Hydrogen ammonia engine

Laminar flame speed for NH3-CH4-air at various 
equivalence ratios 

Adiabatic flame temperature for NH3-CH4-air at 
various equivalence ratios 

NOx emissions according to engine type

While pure ammonia yields remarkably low NOx emissions, its practical application remains unfeasible

Photo 1: Climate and air quality impact of using ammonia as an alternative shipping fuel 

Photo 2: Effect of CH4 ,Pressure ,and Initial Temperature on the Laminar Flame Speed of an NH3−AirMixture
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Sulphur content IMO must meet the SOx ratio requirements through scrubbers

3. Necessity of Clear Standards for SCR Systems 

Standards for scrubber data recording devices

There is a necessity to establish a clear standard for SCR by referencing scrubber standards to provide precise guidelines

Photo 1: IMO table linking Fuel Sulphur Content with equivalent SO₂/CO₂ Ratio

Photo 2: Resolution MEPC.340(77)
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1. New Regulations for ammonia engines

MEPC 
Maritime environment 
Protection Committee

PPR
Sub-Committee on Pollution 

Protection and Response

A Proposal for amendments of 
MARPOL ANNEX VI REGULATION 13 & 
SCR guidelines (MEPC 291(71))

To operate the SCR whenever 
ammonia engine is in operation

SD 2 : Integrate new, emerging and advancing 
technologies in the regulatory framework

PI 2.1 : #of proposals submitted to IMO to 
incorporate new, emerging and advancing 
technologies into the regulatory framework

〮
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1. New Regulations for ammonia engines

Photo 1 & 2 : MARPOL ANNEX VI Regulation 13 Nitrogen Oxides(NOx) 14/20

SCR GUIDELINESMARPOL ANNEX VI CHATPER III



2. Scrubber Regulations can be referred

SOx Emission Control Area

Photo 1 : MARPOL ANNEX VI Regulation 14, Sox Emission Control Area

Photo 2 : Fuel oil sulphur limits and corresponding Emission Ratio limit values

Photo 3 : ANNEX RESOLUTION MEPC. 340(77)
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1. Limitations 

Operation
Expenditure

The amount of fuel,
SCR Running Hour & maintenance
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MAN ES predicts ammonia engine must be dual fuel engine

Photo 1 : MAN ES technical paper, Engineering the future two-stroke green-ammonia engine, November 2019.



2. Anticipated points through amendments

SD 3 : Respond to climate change and reduce 
greenhouse gas emissions from international 

shipping 

IMO Strategic Directions

PI 3.3 [US$ expenditure on funding of 
technical cooperation activities and major 
projects related to energy efficiency and 
reduced emissions]
PI 3.5 [% of energy used by international 
shipping originating from zero and near-zero 
GHG emission technologies, fuels and energy 
sources]

IMO Performance Indicator
Eco-friendly operation for 

ammonia engines

Photo 1 : MAN ES successfully conducted combustion tests on a research ammonia combustion engine developed at their Copenhagen Research Center.
18/20

Continuous operating SCR is our key amendments,
whenever ammonia engine is operating
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