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Context of the research 

activity 

 

The research activity, which will be funded by Wärtsilä, will be 
carried out to enhance the cooperation between Politecnico di 
Torino (Polito) and Wärtsilä on research and education.  
The more severe emissions targets and always more stringent fuel 
economy market demands are driving Wärtsilä in developing new 
technologies and new products. 
The Gas based technology is the key growth areas to meet Energy 
and Marine Solution market changing needs. Natural gas means 
cleaner fuel, renewable energy and environmental awareness. 
However, the step forward from current gas based technologies is 
mandatory to meet the new requirements coming from a wider 
application area of gas engines. Fast loading requirements, 
utilization of a wider range of gaseous fuels, part load optimization, 
unburned HC reduction overall the operative range are the today 
challenges for developing the future gas engines on both Energy 
and Marine (Cruise&Ferry, Offshore, …) markets. 
Hence, the investigation of the applicability of innovative combustion 
processes on large bore gas engine is fundamental. Low 
Temperature Combustion (HCCI, RCCI, …), fuel sharing 
combustion, EGR (internal and external), Water Injection, to 
optimize fuel economy, performance and reducing pollutant 
emission on the whole load range must be analyzed.  
Fully variable valve timing, variable compression ratio, innovative 
lambda control device, two stage turbo-charger, innovative ignition 
systems, low pressure gas direct injection and in-cylinder 



 

combustion close loop control are the main key technologies to be 
investigate in order to enhance engine efficiency and emission at 
each engine load and meet the wider engine requirements. 
Predictive zero and/or quasi dimensional combustion model to 
evaluate the engine performance with different combustion 
processes and technologies can allow to strongly reduce the cost 
and time of engine development. 

 

Objectives 

 
 

The main research objectives can be summarized as follow: 
1. development of suitable Large Bore Gas engine combustion 

model in GT-Suite environment capable to predict 
performance and emissions of innovative combustion 
processes (HCCI, RCCI, …) combined with new 
technologies like fully variable valve timing, variable 
compression ratio, innovative lambda control device, two 
stage turbo-charger, innovative ignition systems, low 
pressure gas direct injection; 

2. define the most promising technology mix to reach the future 
challenging emissions and fuel economy targets for large 
bore Wärtsilä engines. 

 

 
 
 
 


