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Introduction ï Diesel combustion 

Source: Authorôs illustration based on Neely, G. D. et al.: New Diesel 
Emission Control Strategy to Meet US Tier 2 Emission Regulations, 2005 

Á NOX-emissions are caused by 
high combustion temperatures 

Å Early start of injection  

Å High charge air 
temperatures 

Å Stoichiometric mixture 

 

Á Soot emission is the difference 
of soot production and soot 
oxidation Ą at rich mixture 

conditions there is no oxygen 
left for the oxidation process  
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Introduction ï Diesel combustion 

Á In diesel fuel operation most of 
the particulate emissions 
consists of soot and unburnt 
hydrocarbons 

 

Á In heavy fuel operation a lot of 
sulfuric acid, ash and unburnt 
hydrocarbons are emitted 

 

Á The particle diameters in heavy 
fuel operation are smaller 
compared to diesel fuel 
operation 
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Introduction ï International shipping  

Á International shipping 
contributes 42 to 72 % to the 
emission of NOX, PM10 and 
SO2 

 

Á CO2-Emission is with 15 % on 
the same level as aviation but 
shipping accounts for more 
than 90 % of global trade in 
transported tons per mile  

 

Á Further growth of 
international shipping 
expected for the coming 
years Source: Authorôs illustration based on SeaKLIM Final Report, 2011 
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Introduction ï International shipping  

Á Increased NOX, SOX and PM 
concentration along the major 
shipping routes 

 

Á PM emissions from international 
shipping contributes approx. 
60.000 deaths annually 
according to Corbett 

 

Á Ą Acute need for legal 
requirements to improve the 
pollutant emission of marine 
diesel engines 

Source: Marine Policy Program, University of Delaware, 2004 

and Corbett, J. et al.: Mortality from Ship Emissions, 2007 
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