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The main goal of the present thesis is a comprehensive assessment of phenomenological aspects of combustion in large low speed uniflow scavenged 2-stroke marine engines and the 

identification of generally valid concepts for describing diesel and dual fuel combustion in such engines. This comprises the development of quasi-dimensional, physics-based and fast running 

combustion modeling methodology in order to enable engine performance analysis and optimization under both steady state and transient operation conditions. 
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Following the thesis objectives phenomenological aspects of combustion in large low speed 2-stroke marine engines with respect to both diesel and dual fuel combustion were 

thoroughly assessed on the basis of results of extensive experimental investigations as well as detailed CFD simulations. The key findings from this assessment were employed for 

developing models describing combustion phenomenology on the basis of various submodels relevant to spray morphology, mixture formation, ignition delay, turbulence, spray 

interactions or premixed flame velocity. Regarding key performance figures, the modeling methodology has shown good level of accuracy and predictivity.  

 


